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[bookmark: _GoBack]General Comments and answers to specific questions
Specific Questions:
1. What Risk management measures, including technical means, aiming at reduction of workplace exposure to NMP, are already implemented at your workplace / within your sector?
2. What are workplace exposure levels, measured in the current conditions, with risk management measures listed in answer to question 1 in place?
3. What measures are needed to achieve compliance with the proposed restriction, within the suggested time (5 years), including the expected cost of implementation of the change at your workplace / within your sector?
4. What is the estimated, the most feasible, timeline for implementation of the restriction at your workplace / within your sector? What are the technical or socio-economic reasons for selecting this timeframe?
5. NEW! 28/01/2014 Do you have suggestions for changing the restriction proposal that would ensure the same risk reduction for lower costs? If possible, please specify the risk reduction potential and the differences in costs achieved by your proposal.
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	282
	Date: 2013/10/11 15:01

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Germany

Related to: (H)

Company name confidential: Yes

	Comment:
In one of our process, NMP is used as a solvent, actually replacing other chemicals with much higher toxicity. It is currently not possible to replace NMP with a chemical of lower toxicity.

	
	
	Answer 1:
NMP is used in a closed system and it is not part of the final product.
Only for analytical purposes, samples are taken.

	
	
	Answer 2:
The level of NMP in the air at sampling station for an NMP-containing solvent (50 wt% NMP) has been measured (conditions: temperature 20-24°C, less to no wind, sunny, 3 minutes).
The NMP concentration in the atmosphere was less than 1 mg/m3. 
for a liquid with 50wt% NMP has been measured at 20 - 24°C air temperature

	
	
	Answer 3:
No additional measurements necessary.

	
	
	Dossier submitter response
The restriction proposal allows continued use of NMP if occupational exposure is below the DNEL.

Answers 1-3:
Thank you for this information.

	
	
	RAC Rapporteurs comments
The problematic substitution is noted, but the information had been more valuable if knowing what sector this concerns.

Answers 1-3:
Thank you for this information.

	
	
	SEAC Rapporteurs comments
It is noted that the proposed restriction will not entail further costs.

	283
	Date: 2013/10/24 00:06

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. country: United Kingdom

Related to: (D) (F)

Company name confidential: No

	Comment:
I have been a General Manager in the Solvent Recovery industry for 40 years and have recovered NMP on many occasions. Over the period probably > 12,000 Tes. We were aware of the safety issues involved and took strong precautions to minimise the exposure of our staff, both in production and in the laboratories to NMP vapours and liquids. It is a solvent with valuable , almost unique, properties, of which ECHA will be well aware. It is not used in formulations marketed to the general public. If there were suggestions that it should be I would be opposed to that. However in its industrial use, with the right precautions, in exposure terms, I can see absolutely no reasons for any restrictions in its production or use. I would be happy to discuss these matters with any groups or organisation who may have concerns about this.

	
	
	Dossier submitter response
We are aware of the properties of NMP. It is important to avoid exposure to NMP to a level at which it may result in a health effect (so above DNEL). Currently this is not guaranteed. The restriction proposal allows continued use of NMP if occupational exposure is below the DNEL.

	
	
	RAC Rapporteurs comments
RAC supports further safe use of NMP.

	
	
	SEAC Rapporteurs comments
No comments.

	284
	Date: 2013/11/14 16:48

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Turkey

Related to: (C)

Company name confidential: Yes

Attachment confidential: Yes (available from confidential version of RCOM table)

Privacy comment: The document contains supplier information which is not public.


	Comment:
1B reprotoxic chemical material should be eliminated in a plan, and an alternative chemical which is not dangerous for human health should be replaced.

	
	
	Answer 1:
Personal protective equipment usage continue. It is a mask used for organic solvents.

	
	
	Answer 2:
Exposure is not measured.

	
	
	Answer 3:
Chemical material supplier will calculate the cost of alternative material. We do not know the exact expected cost of implementation at our workplace.

	
	
	Answer 4:
As an end-user, we do not know when the material will be changed. Material will be changed by supplier.

	
	
	Dossier submitter response
We agree that reprotoxic chemicals cat 1B should be replaced as much as possible. A proposal has been made to review harmonised classification, reducing the concentration cut-off point, which would result in the supply to the general public prohibited. For professional and industrial use of NMP, the restriction proposal allows continued use if occupational exposure is below the DNEL because there is a lack of less hazardous alternatives.

Answers 1-4:
Thank you for this information.


	
	
	RAC Rapporteurs comments
RAC supports further safe use of chemicals, either by reducing exposure to safe levels or, if not possible, by substitution.

Answers 1-4:
Thank you for this information.


	
	
	SEAC Rapporteurs comments
The comment is noted.


	285
	Date: 2013/11/26 16:01

Type: BehalfOfAnOrganisation

Org. type: Other contributor

Org. country: Austria

Related to: (A) (D) (H)

Company name confidential: No

Attachment confidential: No




	Comment:
see attachment

Specific comment:
information on existing national OEL


	
	
	Dossier submitter response
Thank you for this information. In the Background Document the OEL for Austria has been adjusted (section B 5.10).

	
	
	RAC Rapporteurs comments
The information is noted.

	
	
	SEAC Rapporteurs comments
No further comments.

	287
	Date: 2013/11/27 11:47

Type: BehalfOfAnOrganisation

Org. type: Other contributor

Org. country: France

Related to: (C)

Company name confidential: No

Attachment confidential: No





	Comment:
-

	
	
	Dossier submitter response
Thank you for this information with additional potential alternatives for several applications. 
We are aware of the fact that many chemicals/solvents might be able to replace NMP. In the dossier we tried to give a comprehensive –but non-exhaustive- overview of these alternatives in Chapter C and in Annex 5. Priority was given to these alternatives which are already applied in practice and which are mentioned in the open literature. Dimethoxymethane is mentioned in the EMEA Impurity Guideline for residual solvents under Table 4: Solvents for which no adequate toxicological data was found. For methylenebis(oxy)dibutane a search on internet showed that it is used as a solvent in dry cleaning, but application as an alternative to NMP has not been found.
Based on the information provided in the comment, we don’t see enough evidence to change the conclusions in Table C.01 and therefore this information will not change the assessment in the restriction dossier.

	
	
	RAC Rapporteurs comments
Thanks for the information, which is noted.

	
	
	SEAC Rapporteurs comments
No further comments.

	290
	Date: 2013/11/27 13:30

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Germany

Related to: (A) (B) (C) (D) (F)

Company name confidential: Yes

Attachment confidential: Yes (available from confidential version of RCOM table)

Privacy comment: The attached document discloses the identity of our company name. In Europe we have a very limited number of lithium ion battery producers. The name of our company should not be disclosed to the public in order to avoid unnecessary publication of our process details.


	Comment:
According to TRGS 900 (List of Germanys national OELs) the time weighted average exposure limit (TWA) for 1-methyl-2-pyrrolidone (NMP) is 20 ppm (82 mg/m³). Commission Directive 2009/161/EU is setting a TWA of 10 ppm (40 mg/m³) and a short time (15 minutes) exposure limit (STEL) of 20 ppm (80 mg/m³) as indicative OEL (IOEL). The Dutch Member State Competent Authority has submitted a report proposing a restriction of the manufacturing and use of NMP, unless the TWA is below 5 mg/m³, the STEL remains lower than 10 mg/m³, and preventive measures are used for skin protection.
NMP is used by our company as a solvent for dispersions, which are used in the manufacturing process of electrodes for lithium ion batteries. The role of NMP in electrode manufacturing is closely related to the binder system that is feasible for lithium-ion technology. The specific polymeric binder system is the crucial technology necessary for manufacturing of lithium-ion cells.
For several reasons NMP has evolved as a state of the art solvent for lithium ion battery industry. NMP is one of the few solvents to dissolve polyvinylidene difluoride (PVDF), which is a well-established binder for electrodes in lithium ion batteries (other solvents like e.g. DMF and DMAC are able to dissolve PVDF as well, but are not suitable for the production of electrodes. It is also a preferred solvent, since it is available and recyclable on an industrial scale. Specific onsite recycling systems for electrochemical grade NMP are already established. NMP dissolves PVDF at room temperature whereas other solvents require elevated temperatures, resulting in higher energy cost and potentially higher emission rates. Due to a high boiling point and a comparable low vapour pressure it can be handled in a very safe way and with minimised environmental emissions. Nevertheless, the boiling point is low enough, to ensure an efficient drying process without damaging the cathode material.
Our company is always engaged in trying to continuously reduce any kind of chemical exposure to their workers. From our experience, a TWA of 20 mg/m³ with a STEL of 40 mg/m³ could be realised reliably and on a reasonable economic basis. We therefore propose to use these values in the restriction proposal for NMP rather than a limit value based on the most sensitive subpopulation, which is not relevant in our most critical production step.
Our company is open for a more in-depth discussion and may provide more details in a later comment. It was not possible to compile all our research data for our, now established, lithium-ion manufacturing process into an easily understandable summary within the suggested time frame of November 29th.

	
	
	Answer 1:
Implications on electrode manufacturing processes of a proposed reduction of the TWA to 5 mg/m³ 
NMP is present in electrode production during two general process steps:
1)	Preparation of NMP-based dispersions and
2)	Coating of NMP-based dispersions on thin metal foils and subsequent drying and condensation of NMP.
1)	Preparation of NMP-based dispersions
NMP enters the process from closed tanks and gets pumped through closed pipes into mixing or kneading machines, where NMP-based dispersions are being prepared. Under normal circumstances NMP does not get in contact with the environment during these process steps. Any NMP which evaporates during these processes is transferred to an exhaust gas treatment (RTO).
2)	Coating of NMP-based dispersions on thin metal foils and subsequent drying and condensation of NMP
The coating and drying machinery (in total four production lines) are state-of-the-art technology. Three production lines have been set up in 2011 and are located in one building whereas the first production line, which is of the same type and was already set up in 2009, is located in a separate building. The lines consist of two parts, the coating head and the dryer. The coating head is capsuled by a PLEXIGLAS® containment and operated under slightly increased pressure. The dryer is operated under reduced pressure and is located outside the containment. The buildings itself are approx. 45 m long and well ventilated by general exhaust ventilation. For operational reasons only the operator in charge can open the PLEXIGLAS® containment in order to control the coating process or conduct any kind of corrective action.
The dispersion mentioned under subsection 1 is coated on a thin metal foil in reel-to-reel process. Unwinding of the foil and subsequent coating is carried out within contained sections, where the air pressure is slightly elevated in order to avoid product contamination. Directly after the application onto the foil and before entering the dryer, the freshly coated foil is transported for a distance of approx. 0.5 meter within the containment. The dryer itself is operated under slightly reduced pressure in order to avoid release of NMP loaded gas from the dryer.
Based on an internal risk assessment for this most critical step during the production process we only allow male workers as operators for the coating process. Additionally, in order to avoid any risks for pregnant women or women who plan to become pregnant, organizational measures are taken to restrict female workers also from the remaining work places in the production building.

	
	
	Answer 2:
1)	Preparation of NMP-based dispersions
Exposure to humans is limited to activities like sample preparation for quality control. The exposure time for these activities is very limited (one person, approx. 10 min. each, twice per shift). Therefore we do not see any constraints for these specific processes regarding the proposed reduction of the TWA. In order to proof this, personal monitoring was carried out during the above mentioned regular activities. The measured airborne concentration showed values below 5 mg/m³.
2)	Coating of NMP-based dispersions on thin metal foils and subsequent drying and condensation of NMP
The highest NMP airborne concentrations of 5 – 20 mg/m³ are measured outside the containment in the area of the coating head. These values are two times lower than the EU OEL value of 40 mg/m³ and even four times below the German national OEL value of 82 mg/m³. Operators who are running and controlling the coating process are exposed permanently to these airborne concentrations which are regarded as safe by us, several Member State authorities and the SCOEL representing the European Commission.
It is worth stating at this point that due to national German occupational legislation an employer is obliged to stay always significantly below the TWA in the smoothly running process. Only ca. 70% of the TWA should be reached to have a safety buffer (otherwise additional measures are recommended). Additionally intervals for exposure measurement are connected to the exposure itself. If exposure is less than ca. 10% of the TWA exposure measurement intervals are longer which is saving permanent cost. Consequently in reality there is an additional burden to take.
More detailed information on measured concentrations might be submitted until March 18, 2014, if needed.

	
	
	Answer 3:
1)	Preparation of NMP-based dispersions
A restriction of the NMP use would have organisational implications for specific non-regular activities. Non regular activities are for example maintenance and repair work or irregular intensive cleaning processes, where it is necessary to open pipes, vessels and flanges. All these non-regular activities are conducted under wearing of full personal protective equipment like gas mask and chemical protective suit. This is due to the fact that it is not possible to pre-clean the facilities with another solvent, because of subsequent cross-contamination which then would have drawbacks on the product quality. For those activities additional risk assessments, precautions and organisational measures would be required if a TWA of 5 mg/m³ was set.
2)	Coating of NMP-based dispersions on thin metal foils and subsequent drying and condensation of NMP
At this process step local exhaust ventilation cannot be established as it would severely affect the drying of the dispersion on the foil. Such change would have negative impact on the homogeneity of the electrode surface as well as on the complex air management system (over pressure at coating head and negative pressure in the dryer).
The production lines, which are state of the art, were installed according to German safety standards and hence are designed in a closed manner in order to fulfil TWA values safely below 82 mg/m³. If a restriction to 5 mg/m³ would be realised, fundamental modifications of dryers including their maintenance and/or the complex air management in the coating facility would be necessary. This would lead to disproportionate investments and significantly increasing running costs. In addition, these measures would not significantly contribute to a reduction of TWA values in the area of the coating head just before the wet dispersion on the thin metal foil enters the dryer. Operators frequently (>15 minutes) need to enter this area for process control and operation. For this specific environment further modifications associated with significant investment would be necessary. This includes additional measures for air tight containments and also a change in the complex air management at this certain environment. A change in the complex air management will affect the drying process, which in consequence requires fundamental evaluations regarding the quality of the manufactured electrodes associated with a new parameterising of the drying process. In summary the above mentioned measures would require a complete re-engineering of the coating process with related costs in a single-digit million Euro range.
In conclusion, from an electrode producers’ point of view a TWA of 5 mg/m³ would have significant cost impacts on electrode production. This includes re-engineering, investment costs as well as running costs caused by more extensive air management associated with higher energy consumption.
Potential alternatives to NMP in electrode manufacturing
The role of NMP or alternative solvents in electrode manufacturing is closely related to the binder system that is feasible for lithium-ion technology. Electrodes for lithium-ion cells are composed of particulate materials that are coated on both sides of thin metal foils. Adhesion of the particulate material to the foil as well as cohesion within the coating layer is enabled by specific polymeric binder systems. Anodes essentially consist of graphite powder coated onto copper foils, while cathodes mainly consist of lithium metal oxide powders coated onto aluminium foils. Since anodes and cathodes differ significantly in their material technology, they have to be discussed separately when it comes to possible alternatives to NMP.
Two types of binder systems are currently state-of-the art in lithium-ion technology:
•	Polyvinylidene difluoride (PVDF) with the usage of NMP as solvent/dispersant
•	Styrene butadiene rubber (SBR) with the usage of water as solvent/dispersant
The PVDF/NMP system can be used for both anodes and cathodes, while the SBR/water system can only be used for the anode, since the materials used in the cathode are not compatible with water. Besides this, the two technologies require different processing and machinery.
Consequently, the anodes and cathodes manufactured by our company have been developed based on the same PVDF/NMP base technology. These electrodes are currently in use in high-performance commercial cells in the automotive and industrial sector.
Potential replacement of NMP:
Only a limited number of solvents are known to be capable to a certain extent to dissolve PVDF, e.g. dimethyl formamide (DMF), dimethyl acetamide (DMAC), tetramethyl urea, dimethyl sulfoxide (DMSO), triethyl phosphate or N-ethly-2-pyrrolidone (NEP). We have considered and/or tested these and some other chemicals as potential candidates, but none of them are suitable: Either they were not suitable for technical reasons, and/or they have similar or even more severe toxicological hazard profiles. The use of DMSO which is from the toxicological properties the most interesting alternative cannot be used because the solubility of PVDF in DMSO is not sufficient for the manufacture of lithium-ion batteries. Also the high melting point of 18.5 °C and the degradation at the boiling point of 189 °C is a technical problem, especially the thermal instability is critical for the dryinig and recycling process.

	
	
	Answer 4:
The most critical steps in the lithium-ion battery manufacture are the coating and the drying process. In order to comply with the proposed restrictions a complete re-engineering of the coating head and the dryer would be necessary (approx. 12 months). Then the new design would have to be realised, tested and parameterised (approx. 18 - 24 months). After the new parameterising the impact of the new parameters on the quality of the electrodes would have to be evaluated and optimised (approx. 12 months). After the optimisation a fully new qualification of the coating and drying step would be necessary according to automotive standards (18 – 24 months). The whole process would take approximately 60 to 72 months.
The above mentioned measures cannot be implemented in our existing production facilities due to capacity and space constraints. This would make at least a partial shut-down of the current production or additional investment into a new building necessary. As the reduction of current production capacities is not a viable option this could only be implemented as soon as a capacity expansion is required by increasing demands from the market.
Since the process steps coating and drying cannot be realized in a completely closed system for technical reasons it is uncertain if the envisioned process re-design will achieve the desired emission target level. It is also uncertain whether the envisioned re-design will have a negative impact on the quality of the final product. Changes in the electrode specification would lead to a different product which the automotive industry may reject. This would have a fatal impact on the competitiveness of the battery production in Europe.
The use of NMP in the current form is state-of-the-art technology. The above mentioned process re-design would create at least costs in the range of a single-digit million Euro number. Costs for the expansion of the existing production capacity which would require a new production building, will be significantly higher than the costs for the process re-design. These investments would be an additional burden in a very competitive environment and would risk the future of lithium-ion battery production in Europe. Lithium-ion battery technology, on the other hand, is critical for the implementation of electromobility in Europe.

	
	
	Dossier submitter response
Thank you for this information. Part of this information was already included in the confidential version of the restriction dossier in an anonymized way. Based on provide socio-economic information the assessment in relation to the Battery industries was slightly adjusted in chapter F of the dossier.

Answers 1-4:
Thank you for this information. This information shows that exposure levels below 5 mg/m3 seems to be technical feasible. The comment on alternatives  is already captured in the text on battery industry in section C: which conclude:  “To conclude, the development on NMP free lithium ion and other hybrid batteries is ongoing, however, at this moment no alternatives have been proven on a commercial scale.” Thank you for the information in answer 4, this has been incorporated in the Background Document.

	
	
	RAC Rapporteurs comments
Thanks for the information, which is noted.

Answers 1-4:
Thank you for this detailed information.

	
	
	SEAC Rapporteurs comments
We note that you consider a TWA value of 5 mg/m3 to entail disproportionate investments and significant increasing cost and that a TWA of 20 mg/m3 with a STEL value of 40 mg/m3 could be realised reliably and on reasonable economic basis. There is no information on the situation if the TWA is established at 10 mg/m3. It is not quite clear whether PPE can be used and has been taken into consideration.

	291
	Date: 2013/11/28 10:40

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Italy

Related to: (F)

Company name confidential: No

	Comment:
Comments to F 1.4.1 Pregnant and potentially pregnant workers (pp. 186 – 191)
Paragraph F.1.4.1 of the report acknowledges that protection for women with known pregnancy exists. However, it sounds as if this was still somewhat up to the industry to implement:
Paragraph F.1.4.1. Page 186:
“Personal communication with some of the NMP using industries indicated that there are indeed preventive measures in place to protect pregnant workers. In at least one industry, workers are informed about the potential hazardous effects of NMP before they enter the job and workers will temporary be replaced to a NMP free environment during the period of their pregnancy to avoid exposure to NMP (personal communication). Another industry notes that most plants have no female workers working at the jobs where they could potentially be exposed (personal communication).”
The situation is however strictly covered by EU and national laws and not at the liberty of the industry .In Germany for example the
Gesetz zum Schutze der erwerbstätigen Mutter (Mutterschutzgesetz – MuSchG) vom 20. Juni 2002, zuletzt geändert durch Artikel 6 des Gesetzes vom 23. Oktober 2012 (BGBl. I Nr. 51, S. 2261)
Section §4.1 of above law (Gesetz zum Schutze der erwerbstätigen Mutter) states that pregnant women are not allowed to do heavy physical work or work were they are exposed to dangers, such as those arising from harmful substances, radiation, dust, gases, vapors, heat, cold, humidity, commotions or noise. Pregnant women must therefore be transferred to other workplaces. In addition, work in production which operates in a shift system is impossible due to the restricted working hours §8.1. This law already protects every pregnant women with known pregnancies against working with NMP or other harmful chemicals. 
Excerpt from the German national law:
§ 4 Weitere Beschäftigungsverbote
(1)Werdende Mütter dürfen nicht mit schweren körperlichen Arbeiten und nicht mit Arbeiten beschäftigt werden, bei denen sie schädlichen Einwirkungen von gesundheitsgefährdenden Stoffen oder Strahlen, von Staub, Gasen oder Dämpfen, von Hitze, Kälte oder Nässe, von Erschütterungen oder Lärm ausgesetzt sind.
§ 8 Mehrarbeit, Nacht- und Sonntagsarbeit
(1)Werdende und stillende Mütter dürfen nicht mit Mehrarbeit, nicht in der Nacht zwischen 20 und 6 Uhr und nicht an Sonn- und Feiertagen beschäftigt werden.
As conclusion it can be stated that as documented for Germany the existing laws already strongly protect pregnant women against the contact with NMP. Any additional regulation for women with known pregnancies is therefore not required.
The second argument of the restriction proposal addresses the fact that women might not know about an early pregnancy or not be aware of it and in this case the existing laws would not protect them from NMP:
Page: 187Paragraph F.1.4.1:
"The potential risk for pregnant workers might however remain, as women might not know that they are pregnant in the early days of their pregnancy, or, as women might not tell their employer before the 10th -week of their pregnancy. Because of this, it could be argued that all female workers during their reproductive period (20-45 years; CBS, 2007) should be included in the population at risk for this endpoint. As is calculated and explained in the text box 3 below, around 57% of the female worker population is at the reproductive age and on a yearly basis 3.5% of the female worker population becomes pregnant. These percentages give an indication of the female population potentially at risk,..”
The risk indicated in this paragraph is largely exaggerated. First, even in cases where a pregnancy is planned the employee is encouraged to inform their supervisor and she is normally moved to another area within the company. Secondly, and more importantly, the statistical figures are showing a much too large fraction for affected female workers. Only in production conditions exist which may lead to an extended exposure. Due to the physically taxing work, only a very small number if any of women in the affected industries work in production. At Elantas Italy the largest European wire enamel manufacturer for example out of more than 60 female employees no female works in the manufacturing department for wire enamels.
In summary, we believe that the risk for pregnant and potentially pregnant workers is in reality nearly nonexistent.


	
	
	Dossier submitter response
We are aware of the current legislation that should protect the pregnant worker and the unborn child. It was not our intention to give the idea that the protection is up to the industry. However, especially in the first month of pregnancy the worker may be unaware of her being pregnant.

In paragraph F.1.4 we tried to describe the population potentially at risk. As explained this paragraph is aimed only to give an impression of the potential scale of the health risks (and the number of workers potentially affected by a restriction). We agree that this information is surrounded with large uncertainties. 

We are of the opinion that a restriction on the use of NMP is still required based on the calculated RCR>1.

	
	
	RAC Rapporteurs comments
Although female workers might be rare in some occupational settings, the DNEL applies to all workplaces and should also be protective for female workers that potentially may get pregnant.

	
	
	SEAC Rapporteurs comments
The  comment has been reflected in the draft opinion.

	292
	Date: 2013/11/28 11:00

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Italy

Related to: (C)

Company name confidential: No


	Comment:
Comments concerning paragraph C.1 Wire Coaters (page 132)
Background on polyamide imide wire enamels 
In the publication: “Poly(amide-imides)” : Wire Enamels with Excellent Thermal and Chemical Properties” , Macromolecular Materials and Engineering 2008, 293, 350–360, T.J. Murray reviewed the chemistry of polyamide imide wire enamels, their properties and also possible alternate solvents. The outstanding characteristics of a wire coated with a polyamide imide include high thermal performance, chemical and abrasion resistance, and low coefficient of friction. Typical for such a wire is a temperature index (long term thermal durability) of >220° (IEC 60216), a cut through of 390–420 °C (IEC 60851) and a heat shock of 240°C (IEC 60851). In addition coils of magnet wires were impregnated with unsaturated polyester resins, epoxy resins and various varnishes. The wire must resist chemically to these resins, their solvents or reactive diluents and also to the curing conditions (depending on the system used 1-6 hrs up to 160°C) (http://www.elantas.de/ and http://www.axaltacoatingsystems.com). According to Murray no alternatives to NMP as solvent have been identified, despite extensive research by many wire enamel companies in the past (common knowledge from Axalta Coating Systems (former DuPont Performance Coating Systems), Elantas and IVA). The main reason could be the suspected catalytic properties of NMP during oven cure, in addition to its role as an important solvent in the production of polyamide-imides.
Alternative polymers
On page 132 PVC, polyethylene and materials containing ethylene ethyl acrylate copolymer (EEA) and/or ethylene vinyl acetate copolymer (EVA) are listed as potential replacements for PAI. These materials are thermoplastic materials which do not have the thermal properties as needed for electrical devices. Such high thermal properties can only be achieved by using cured polyamide imide films. Polyester, polyurethane and epoxy-based enamels are used as basecoats, because they do not have the required abrasion resistance. Polyurethanes are solderable wire enamels that means the coating disintegrates at elevated temperatures and they cannot be thermally stable. Epoxy based enamels are used as self bonding, that means meltable materials. Polyvinyl acetates have a temperature index of 130, and are therefore inferior to a polyamide imide. Finally, fluorinated ethylene propylene and polytetrafluoro-ethylene cause major problems when the coated wires were recycled, because they generate hydrofluoric acid. In addition, they are not cost competitive compared to polyamide imides.
Finally, Murray clearly states that substitution of NMP by e.g. sulfolane, anisole, siloxane, butyl cellosolve acetate and lactone is technically not feasible. 
Alternative solvents
The registration proposal lists a number of aprotic solvents as viable substitutes for NMR such as DMAC, DMF, and DMSO. We believe that they offer no true alternative:
DMF has a boiling point of 152°C and DMAC of 156°C both are below of that of NMP (203°C). A high boiling point for the solvent is needed in the enameling machines to obtain a smooth pinhole free polyamide imide film. In addition DMF and DMAC exhibit high toxicity as well. DMAC is already in the authorization process and DMF was subject to a public consultation from June to September for inclusion in the Authorization list (Annex XIV)
DMSO cannot be used as solvent for PAI because it violently decomposes at 180°C. Modern wire enameling machines have oven temperatures above 550°C (http://www.mag.at/). In addition solvents are catalytically oxidized in the enameling oven and the energy is used to heat the oven. DMSO will generate SO2, which will corrode the existing enameling machines and it cannot be released into the atmosphere (acid rain).
As conclusion it can be said that no alternative wire coating with properties anywhere near those of polyamide imide can be found. In addition, a huge R&D effort was undertaken by the wire enamel manufacturers for the last 20 years to find an alternative solvent to NMP for PAI enamels. No successful replacement could be identified.
It can therefore not be expected that in the near future alternatives will be found.


	
	
	Dossier submitter response
Thank you for this information in relation to the difficulty in finding technical feasible alternatives. Overall, this comment supports the conclusion in Table C.01 that technical and economic feasibility of alternatives is not shown for all wire coaters. The restriction proposal allows continued use of NMP if occupational exposure is below the DNEL. 

Although we believe that it will not be easy either to replace the high resistant polymers for a number of applications or to replace NMP as a solvent for these polymers, we do not think that the general remark at the end of this comment “It can therefore not be expected that in the near future alternatives will be found.“ is correct.

In the introduction Murray (2008) clearly summarises the devices in which poly(amide-imides) wire coatings are used: transformers, generators and electric motors. He also explains the reasons: the coating should be thin to obtain a maximum number of turns in each slot space, and it should have a high thermal performance, chemical and abrasion resistance and low coefficient of friction. Murray (2008) does not focus on wire coatings for all other applications. When consulting the product information and technical specifications of AKRON Coating and Adhesives Inc. or American Insulated Wire Corp., we learn that there are various coatings available for a range of different applications. 
Murray (2008) states: “PAI resins used for electrical insulation are almost exclusively used as NMP containing solutions. Alternate solvents that are cost effective have limited solvency for PAI resins or the reaction cannot be carried out in this media. Many patents have been granted on achieving the high thermal and mechanical properties of PAI resins while using low cost solvents such as cresylic acid.” to end a little bit further with “Improvements are still needed in alternate solvent PAI resins to reduce applied costs yet maintain the high electrical, thermal, and mechanical properties.” At the end of the article Murray (2008) makes a few interesting statements: “Future Trends and Technical Limitations. Cost considerations are always critical in the development of coatings for the electrical insulation market. There will be continued efforts to achieve PAI coatings in alternate solvent systems to NMP.” and “Wire constructions have been optimized to achieve best mechanical and thermal properties while achieving the lowest possible cost.” 
Murray (2008) does not make any statement on the technical feasibility of the substances mentioned in this comment such as sulfolane, anisole, siloxane.
From the above statements in Murray (2008) we conclude that alternatives are either available or on the way, but that cost considerations are important. 

The present dossier already states at the end of the paragraph on wire coating: “Based on the literature, it is not clear if these alternatives are technically and economically feasible in practice and if they are applied on a commercial basis. During stakeholder consultation, wire coating industry indicated that no alternative for NMP was available, neither expected in the near future” Thus, the comments are already captured in the present dossier.

	
	
	RAC Rapporteurs comments
Thanks for the very detailed information, which may be more relevant for SEAC than for RAC. However, from the dossier submitter response, we note that the Murray publication (2008) can be interpreted in different ways.

	
	
	SEAC Rapporteurs comments
Agree with the DS response. We acknowledge that PAI seems to superior for some uses and that economically and technically substitutes does not seem to have been identified for this resin used for wire coating.
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	Comment:
Comments to F 4.4. Compliance Cost (218)
Polyamide imide wire enamels contain NMP as solvent. The outstanding characteristics of a wire coated with a polyamide imide include high thermal performance, chemical and abrasion resistance, and low coefficient of friction. Typical for such a wire is a temperature index (long term thermal durability) of >220° (IEC 60216), a cut through of 390–420 °C (IEC 60851) and a heat shock of 240°C (IEC 60851). 
In table F.16 on page 218 for wire coaters and wire coating formulators it is stated that “According to industry, the uncertainties around authorisation are too high to continue production in case of an authorisation”. However, the situation is worse than written there and affects the whole electro technical industry in Western Europe:
An electrical motor is a complex construction that contains besides enameled wires, impregnating materials, sheet insulating components (laminates, films), tapes, the metal core, the housing, bearings, plastic parts, a.s.o.. Many of these are highly sophisticated components. e.g. for the slot wedges alone polyester and epoxy-glass laminates, NMN, DMD, phenolic paper laminates, and other materials can be used.
If polyamide imide coated magnet wires will not be produced any more in Western Europe the whole wire coating industry will collapse, because PAI is usually applied as a top-coat on top of other wire enamels. The motor manufacturers will most likely move outside Western Europe. The reason being that polyamide imide coated wires will be continued to be produced in the USA, China, India, Brazil, and other countries. The import of wire is expensive and laborious and co-development with European wire manufactures is no longer possible . In this case the motors will be produced in the countries where the wires are available. Jobs will be lost not only at the enamel and wire manufacturers but also the manufacturer of the motors, metal cores, laminates and films, tapes, housings a.s.o. will suffer. Similar things will happen to the manufacturer of generators (conventional (e.g. Nuclear, Hydro, etc.) and alternative energy as e.g. wind), transformers, relays a.s.o. Projects like electro mobility will go entirely too non-Western countries.
The socio economic assessment of the proposed restriction indicates unpredictable job losses down the value chain. On the other hand there are no benefits for the society.


	
	
	Dossier submitter response
Thank you for this information. We have slightly adjusted the Background Document. The potential direct economic consequences as well as the wider socio-economic effects are already described in chapter F.

	
	
	RAC Rapporteurs comments
The comment is noted.

	
	
	SEAC Rapporteurs comments
No further comments.
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	Comment:
The Danish Working Environment Authority (DWEA) has following comments on the REACH Annex XVII proposal for restriction on NMP:
DWEA has noted that Forum in advice on enforceability finds that Annex XVII restriction is not the preferred legal mechanism to set occupational exposure limits for NMP.
Forum has among other things stated that procedures to decide occupational exposure limits are set in Directive 98/24/EC. Occupational exposure limits under the Chemical Agents Directive are the result of consultation between employers, workers and the Commission.  This is suggested as the appropriate route for setting occupational exposure limits for NMP. 
DWEA supports that EU occupational exposure limits are set within the framework of OSH and Chemical Agents Directive. It is not appropriate that occupational exposure limits are set in two different EU set of legislation.  There is a need for a clarification on OSH and REACH interface issues between DG Employment, DG Enterprise and DG Environment before the proposal is processed further.

	
	
	Dossier submitter response
Thank you for your comment. We are aware of this (important) discussion, but in our view this is outside the scope of the RAC and SEAC opinion development.

	
	
	RAC Rapporteurs comments
RAC addresses the risks and discusses the RMOs, but the Commission decides on the legal measures.

	
	
	SEAC Rapporteurs comments
The comment is related to the legal framework and not to risk reduction options.
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	Comment:
Comment is contained in the "specific sections". For illustration, a picture is included as attachment.

Specific comment:
Comments concerning paragraph C.1 Wire Coaters (page 132)
Background on polyamide imide wire enamels 
In the publication: “Poly(amide-imides)” : Wire Enamels with Excellent Thermal and Chemical Properties” , Macromolecular Materials and Engineering 2008, 293, 350–360, T.J. Murray reviewed the chemistry of polyamide imide wire enamels, their properties and also possible alternate solvents. The outstanding characteristics of a wire coated with a polyamide imide include high thermal performance, chemical and abrasion resistance, and low coefficient of friction. Typical for such a wire is a temperature index (long term thermal durability) of >220° (IEC 60216), a cut through of 390–420 °C (IEC 60851) and a heat shock of 240°C (IEC 60851). In addition coils of magnet wires were impregnated with unsaturated polyester resins, epoxy resins and various varnishes. The wire must resist chemically to these resins, their solvents or reactive diluents and also to the curing conditions (depending on the system used 1-6 hrs up to 160°C) (http://www.elantas.de/ and http://www.axaltacoatingsystems.com). According to Murray no alternatives to NMP as solvent have been identified, despite extensive research by many wire enamel companies in the past (common knowledge from Axalta Coating Systems (former DuPont Performance Coatings), Elantas and IVA). The main reason could be the suspected catalytic properties of NMP during oven cure, in addition to its role as an important solvent in the production of polyamide-imides.
Alternative polymers
On page 132 PVC, polyethylene and materials containing ethylene ethyl acrylate copolymer (EEA) and/or ethylene vinyl acetate copolymer (EVA) are listed as potential replacements for PAI. These materials are thermoplastic materials which do not have the thermal properties as needed for electrical devices. Such high thermal properties can only be achieved by using cured polyamide imide films. Polyester and epoxy-based enamels cannot be used as single coat, as they do not have the required abrasion resistance. Polyurethanes are solderable wire enamels. That means the coating disintegrates at elevated temperatures and they cannot be thermally stable. Epoxy based enamels are used as self bonding, that means meltable materials. Polyvinyl acetates have a temperature index of 130, and are therefore inferior to a polyamide imide. Finally, fluorinated ethylene propylene and polytetrafluoro-ethylene cause major problems when the coated wires were recycled, because they generate hydrofluoric acid. In addition, they are not cost competitive compared to polyamide imides.
Finally, Murray clearly states that substitution of NMP by e.g. sulfolane, anisole, siloxane, butyl cellosolve acetate and lactone is technically not feasible. 
Alternative solvents
The registration proposal lists a number of aprotic solvents as viable substitutes for NMP such as DMAC, DMF, and DMSO. We believe that they offer no true alternative:
DMF has a boiling point of 152°C and DMAC of 156°C both are below of that of NMP (203°C). A high boiling point for the solvent is needed in the enameling machines to obtain a smooth pinhole free polyamide imide film. In addition DMF and DMAC exhibit high toxicity as well. DMAC is already in the authorization process and DMF was subject to a public consultation from June to September for inclusion in the Authorization list (Annex XIV)
DMSO cannot be used as solvent for PAI because it violently decomposes at 180°C. Modern wire enameling machines have oven temperatures above 550°C (http://www.mag.at/). In addition solvents are catalytically oxidized in the enameling oven and the energy is used to heat the oven. DMSO will generate SO2, which will corrode the existing enameling machines and it cannot be released into the atmosphere (acid rain).
As conclusion it can be said that no alternative wire coating with properties anywhere near those of polyamide imide can be found. In addition, a huge R&D effort was undertaken by the wire enamel manufacturers for the last 20 years to find an alternative solvent to NMP for PAI enamels. No successful replacement could be identified.
It can therefore not be expected that in the near future alternatives will be found.
Comments to F 4.4. Compliance Cost (218)
Polyamide imide wire enamels contain NMP as solvent. The outstanding characteristics of a wire coated with a polyamide imide include high thermal performance, chemical and abrasion resistance, and low coefficient of friction. Typical for such a wire is a temperature index (long term thermal durability) of >220° (IEC 60216), a cut through of 390–420 °C (IEC 60851) and a heat shock of 240°C (IEC 60851). 
In table F.16 on page 218 for wire coaters and wire coating formulators it is stated that “According to industry, the uncertainties around authorisation are too high to continue production in case of an authorisation”. However, the situation is worse than written there and affects the whole electro technical industry in Western Europe:
An electrical motor is a complex construction that contains besides enameled wires, impregnating materials, sheet insulating components (laminates, films), tapes, the metal core, the housing, bearings, plastic parts, a.s.o.. Many of these are highly sophisticated components. e.g. for the slot wedges alone polyester and epoxy-glass laminates, NMN, DMD, phenolic paper laminates, and other materials can be used.
[For illustration please see the picture provided in the attachment]
If polyamide imide coated magnet wires will not be produced any more in Western Europe the whole wire coating industry will collapse, because PAI is usually applied as a top-coat on top of other wire enamels. The motor manufacturers will most likely move outside Western Europe. The reason being that polyamide imide coated wires will be continued to be produced in the USA, China, India, Brazil, and other countries. The import of wire is expensive and laborious and co-development with European wire manufactures is no longer possible. In this case the motors will be produced in the countries where the wires are available. Jobs will be lost not only at the enamel and wire manufacturers but also the manufacturer of the motors, metal cores, laminates and films, tapes, housings a.s.o. will suffer. Similar things will happen to the manufacturer of generators (conventional (e.g. Nuclear, Hydro, etc.) and alternative energy as e.g. wind), transformers, relays a.s.o. Projects like electro mobility will go entirely too non-Western countries.
The socio economic assessment of the proposed restriction indicates unpredictable job losses down the value chain. On the other hand there are no benefits for the society.
Comments to F 1.4.1 Pregnant and potentially pregnant workers (186 – 191)
Paragraph F.1.4.1 of the report acknowledges that protection for women with known pregnancy exists. However, it sounds as if this was still somewhat up to the industry to implement:
Paragraph F.1.4.1. Page 186:
“Personal communication with some of the NMP using industries indicated that there are indeed preventive measures in place to protect pregnant workers. In at least one industry, workers are informed about the potential hazardous effects of NMP before they enter the job and workers will temporary be replaced to a NMP free environment during the period of their pregnancy to avoid exposure to NMP (personal communication). Another industry notes that most plants have no female workers working at the jobs where they could potentially be exposed (personal communication).”
The situation is however strictly covered by EU and national laws and not at the liberty of the industry .In Germany for example the
Gesetz zum Schutze der erwerbstätigen Mutter (Mutterschutzgesetz – MuSchG) vom 20. Juni 2002, zuletzt geändert durch Artikel 6 des Gesetzes vom 23. Oktober 2012 (BGBl. I Nr. 51, S. 2261)
Section §4.1 of above law (Gesetz zum Schutze der erwerbstätigen Mutter) states that pregnant women are not allowed to do heavy physical work or work were they are exposed to dangers, such as those arising from harmful substances, radiation, dust, gases, vapors, heat, cold, humidity, commotions or noise. Pregnant women must therefore be transferred to other workplaces. In addition, work in production which operates in a shift system is impossible due to the restricted working hours §8.1. This law already protects every pregnant women with known pregnancies against working with NMP or other harmful chemicals. 
Excerpt from the German national law:
§ 4 Weitere Beschäftigungsverbote
(1)Werdende Mütter dürfen nicht mit schweren körperlichen Arbeiten und nicht mit Arbeiten beschäftigt werden, bei denen sie schädlichen Einwirkungen von gesundheitsgefährdenden Stoffen oder Strahlen, von Staub, Gasen oder Dämpfen, von Hitze, Kälte oder Nässe, von Erschütterungen oder Lärm ausgesetzt sind.
§ 8 Mehrarbeit, Nacht- und Sonntagsarbeit
(1)Werdende und stillende Mütter dürfen nicht mit Mehrarbeit, nicht in der Nacht zwischen 20 und 6 Uhr und nicht an Sonn- und Feiertagen beschäftigt werden.
As conclusion it can be stated that as documented for Germany the existing laws already strongly protect pregnant women against the contact with NMP. Any additional regulation for women with known pregnancies is therefore not required.
The second argument of the restriction proposal addresses the fact that women might not know about an early pregnancy or not be aware of it and in this case the existing laws would not protect them from NMP:
Page: 187Paragraph F.1.4.1:
"The potential risk for pregnant workers might however remain, as women might not know that they are pregnant in the early days of their pregnancy, or, as women might not tell their employer before the 10th -week of their pregnancy. Because of this, it could be argued that all female workers during their reproductive period (20-45 years; CBS, 2007) should be included in the population at risk for this endpoint. As is calculated and explained in the text box 3 below, around 57% of the female worker population is at the reproductive age and on a yearly basis 3.5% of the female worker population becomes pregnant. These percentages give an indication of the female population potentially at risk,..”
The risk indicated in this paragraph is largely exaggerated. First, even in cases where a pregnancy is planned the employee is encouraged to inform their supervisor and she is normally moved to another area within the company. Secondly, and more importantly, the statistical figures are showing a much too large fraction for affected female workers. Only in production conditions exist which may lead to an extended exposure. Due to the physically taxing work, only a very small number if any of women in the affected industries work in production. 
In summary, we believe that the risk for pregnant and potentially pregnant workers is in reality nearly nonexistent.


	
	
	Dossier submitter response
Thank you for this information in relation to the difficulty in finding technical feasible alternatives. 
For part C see response to comments 292.
Overall, this comment supports the conclusion in Table C.01 that technical and economic feasibility of alternatives is not shown for all wire coaters. The restriction proposal allows continued use of NMP if occupational exposure is below the DNEL. 

In relation to the comments on pregnant worker: 
We are aware of the current legislation that should protect the pregnant worker and the unborn child. It was not our intention to give the idea that the protection is up to the industry. However, especially in the first month of pregnancy the worker may be unaware of her being pregnant.

In paragraph F.1.4. we tried to describe the population potentially at risk. As explained this paragraph is aimed only to give an impression of the potential scale of  the health risks (and the number of workers potentially affected by a restriction). We agree that this information is surrounded with large uncertainties

We are of the opinion that a restriction on the use of NMP is still required based on the calculated RCR>1.

	
	
	RAC Rapporteurs comments
The difficulties for wire coaters to find alternatives are noted. However, if it is possible to reduce the exposure to below the DNELs, substitution will not be needed.

	
	
	SEAC Rapporteurs comments
No further comments.
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	Comment:
Comments to the annex xv restriction report of:
SUBSTANCE NAME(S):	 N-METHYLPYRROLIDONE (NMP) 
IUPAC NAME(S): 		1-METHYLPYRROLIDIN-2-ONE 
EC NUMBER(S):		 212-828-1 
CAS NUMBER(S):		 872-50-4 
Contact details of the dossier submitter:  RIVM Bureau REACH,
Executive Summary
Cefic BDO & Derivatives sector group in principle supports restriction as the better risk management option to control possible risk from NMP exposure compared to authorization:
1.	More practicable and understandable to downstream users in the non-chemical industry sectors and consequently in practice with a higher risk reduction potential.
2.	More efficient and effective as grouping of application for authorization is practically impossible. NMP users are different (large, medium and small companies, chemical and non-chemical industry) Despite uses are similar in general (industrial process solvent use) they are very different in details (different technology, different alternatives to be discussed/evaluated). 
The proposed 5mg/m³ 8h –TWA and 10 mg/m³ 15 min STEL is much too low. There is no justification for the requirement of such low OELs and consequently these values are disproportionate. Instead the IOEL (EU OEL) is supported by the Cefic BDO & Derivatives sector group: 
1.	SCOEL has the expertise and the mandate to derive EU OEL
2.	IOEL can be used as DNEL according to ECHA Guidance. 
3.	There is no new information justifying a lower value. The restriction proposal is based on the same studies as the SCOEL value
The Cefic BDO & Derivatives sector group is of the opinion that restriction is necessary because:
1.	Some member states are not compliant with the IOEL. The restriction can be seen as an appropriate action to enforce EU harmonization and IOEL in non-compliant member states.
2.	The highest OEL of 200 mg/m³ that applies within a member state does not foresee any safety factor to the NOEC of the developmental key study, which may represent a risk to workers.
While supporting the IOEL, the Cefic BDO & Derivatives sector group, comments as follows on the DNEL derivation:
The dossier submitter states that there is no evidence of any remaining interspecies difference, consequently this factor can be and should be omitted on this weight of evidence.
1.	 Human studies with chemicals designed to find adverse systemic effects in humans are simply not allowed to conduct due to ethical reasons (These ethical reasons are fully supported by Cefic BDO & Derivatives sector group).
2.	Studies in humans to elucidate metabolism and local irritation (designed to cause no adverse systemic effect) are in line with animal studies and thus proving evidence that NOAEL and NOAEC of animal do match and there is no other interspecies difference apart from algometric scaling to be considered.  
3.	Conducting non-human primate studies on NMP is not justified because  the effect is not only visible in primates. Also there is no suspicion (from accident or any other experience) from >20 uses of NMP that the rat is not a proper model to estimate NMP effect in humans . (These ethical reasons are fully supported by Cefic BDO & Derivatives sector group.
The dossier submitter considers an intra-species factor of 10 for the pregnant worker. This is not supported by the Cefic BDO & Derivatives sector group:
1.	There is no requirement to apply this factor according to the guidance. In fact applying a factor of 10 in this case would annul the factor of 5 for workers. As woman belong to the working population. The arguments used would apply to all substances at work. The risk that a pregnant women is using a chemical substance at work is much bigger for chemicals which are not reprotoxic as use of reprotoxic substances is forbidden during pregnancy.
2.	An intra-species factor is used to cover variance between different sub populations and especially those not covered by the animal model (very young, very old and ill). However, possible effects on pregnant women including the unborn child are examined and evaluate directly by an animal model. This is done even in two different animal species (rat and rabbit). Consequently, there is no requirement to apply an additional safety factor to the working woman which may be pregnant but does not know. 
3.	In practice, the measure to be taken according to EU legislation is to exclude any exposure to reprotoxic substances during pregnancy irrespectively whether there is a safe level of exposure or not. As women and men are not equally distributed in the different workplaces in each industry sectors (office jobs, lab jobs, heavy duty shift work, logistics) it should be considered to include values for pregnant and non-pregnant workers in the restriction (part A and not only in the background document).
4.	 As the difference in the DNELs for pregnant and non-pregnant workers is only due to application of a theoretical factor which is overall questionable, it is questionable whether there is any requirement for a lower harmonized DNEL for pregnant woman. 
Introduction
First, the members of the Cefic BDO& Derivatives sector group, which includes the Lead registrant BASF SE, would like to state that in principle they support the conclusion of the Netherlands in their RMO analysis that a restriction is the better RMO compared to an authorization procedure in the case of NMP. 
Furthermore, the Cefic BDO& Derivatives sector group understands ECHA’s position to ask for early comments by the end of November, so that informed discussions can be had within the member states committee, the Commission and the Agency on the proposed restriction.  The restriction describes an unacceptable risk as exposures exceeding a safe limit defined by a harmonized DNEL, 8h TWA and 15 min STEL value.  
As a concession to the needs of ECHA these upfront general comments are made as complete as possible at this time. Additional comments requiring more time for data mining and data generation, will be sent under separate cover. We feel that these upfront general comments provide an opportunity for the member states, the Commission and the Agency to engage in an initial discussion and address additional questions to industry in case additional clarifying information is required. The Cefic BDO& Derivatives sector group is open for any question and indeed would welcome such a discussion.
These comments, provided on behalf of the Cefic BDO & Derivatives sector group, addresses specifically the derived inhalation DNEL, 8 hr TWA of 5 mg/m³, respectively. It is the need of industry to have the DNEL defined in a manner that substance risks are adequately protected while at the same time, unnecessary conservatism is avoided such that the value is as permissible as possible to be practical and proportionate to the risk. 
There has been some information exchange and discussion between the Cefic BDO & Derivatives sector group, the Lead registrant BASF SE and the dossier submitter. The CEFIC BDO & Derivatives sector group and the Lead registrant BASF SE are of the opinion that their arguments to use the existing IOEL value of NMP (40 mg/m³), as published in directive 2009/161, have not been satisfactorily considered.
It was also the outcome of the 2nd Commission Workshop "Managing risks related to chemicals: REACH and sector specific legislation", 8 November 2013, Brussels that “ Harmonization of the methodologies to derive safe levels (DNELs / iOELs) should also be considered. This can be improved via better communication between SCOEL and Risk Assessment Committee (RAC) and possibly other parties. In particular it should be clarified, when the two values are not the same, which value should be applied for occupational exposure at industrial premises. The exchange of information between RAC and SCOEL, between the relevant Commission services and between the different MSCA should be intensified.
At the work place there is not only the requirement to be compliant with chemical regulations but with occupational legislation as well.  Existing occupational legislation and the additional demands of occupational health legislation especially its interaction has to be considered completely in the restriction dossier. This is explained in the following in more detail as well. 
Reasoning behind  the NMP SCOEL value
In the attached document the NMP manufacturers tried to describe the reasoning behind the SCOEL value.  Beyond this, it provides additional information why due to the phys-chem properties of NMP, even higher values like the German OEL are justifiable, as inhalative reprotoxic properties depend on phys-chem properties of NMP which are independent from the species exposed to NMP.
However, despite that the SCOEL value is plausible and justifiable and therefore transparent, it has to be stated that it is not the duty of the manufacturer to state how SCOEL reached its conclusion. The SCOEL has the mandate and the expertise to derive OELs in the EU and its decisions are science based. The SCOEL is an expert committee deciding on a safe value for a substance after intensive discussion. All the information required and considered for that decision is laid down in the SCOEL summary. By definition it is documented and transparent to the degree demanded by the EU Commission (see below).
  
IOEL (in general)
1)	The Scientific Committee on Occupational Exposure Limit Values (SCOEL) was set up by a Commission Decision (95/320/EC) with the mandate to advise the European Commission on occupational exposure limits for chemicals in the workplace. The SCOEL shall be composed of members drawn from all Member States and reflecting the full range of scientific expertise which is necessary to fulfil its mandate in setting OELs (article3 (1) 95/320). The SCOEL shall in particular give advice on the setting of Occupational Exposure Limits (OELs) based on scientific data and where appropriate shall propose values (article2 (1) 95/320). Any recommendation shall be supported and explained by information on the basic data, a description of the critical effects, the extrapolation techniques used, and any data on possible risks to human health (article2 (2) 95/320). The feasibility of monitoring exposure at any proposed limit value(s) shall also be noted (article2 (3) 95/320). The Committee shall keep under review all relevant scientific factors relating to the setting of OELs and shall make recommendations to assist the Commission in setting out priorities (article3 (4) 95/320). 
In short the SCOEL has the mandate and the expertise to derive OELs in the EU and its decisions are science based, documented and transparent to the degree demanded by the EU Commission.
2)	The Commission, after first consulting the Advisory Committee on Safety, Hygiene and Health protection at Work, shall propose European objectives in the form of indicative occupational exposure limit values (IOEL) for the protection of workers from chemical risks, to be set at Community level (article3 (2) 98/24). For any chemical agent for which an indicative occupational exposure limit value is established at Community level, Member States shall establish a national occupational exposure limit value, taking into account the Community limit value, determining its nature in accordance with national legislation and practice (article3 (3) 98/24). Where a Member State introduces or revises a national occupational exposure limit value or a national biological limit value for a chemical agent, it shall inform the Commission and other Member States thereof together with the relevant scientific and technical data. The Commission shall undertake the appropriate action (article3 (8) 98/24). On the basis of the reports provided by the Member States under Article 15, the Commission shall carry out an assessment of the way in which Member States have taken account of Community indicative limit values when establishing the corresponding national occupational exposure limit values (article3 (9) 98/24).
Member States shall establish national occupational exposure limit values for the chemical agents listed in the Annex of the directives publishing a list of Community indicative occupational exposure limit values, taking into account the Community values (for NMP see article 2 and annex of directive 2009/161). Member States shall bring into force the necessary laws, regulations and administrative provisions to comply with this Directive by 18 December 2011 at the latest (for NMP see article 4 2009/161).
In short the IOEL values are existing specific Community legislation imposing minimum requirements relating to the protection of human health to ensure that the risk during occupational use is properly controlled. If the Commission sees the IOEL not properly implemented in the national legislation it should undertake appropriate action on the basis of article 3 of 98/24.
3)	In their restriction proposal the Dutch competent authorities (dossier submitter) stated that in Europe, the following national OELs are used: 5 ppm (20 mg/m3) in Denmark and Norway; 10 ppm (40 mg/m3) in Finland, Belgium, Ireland and The Netherlands; 20 ppm (80 mg/m3) in Germany 25 ppm (100 mg/m3) in the United Kingdom and Spain; and 50 ppm (200 mg/m3) in Austria and Sweden. The lower values of Denmark and Norway are lower than the IOEL value. However, as they are lower they are in line with the minimum requirement set by the IOEL value for NMP as laid down in 2009/161. Currently  non-compliant with the IOEL value are Germany, United Kingdom, Austria and Sweden.
Consequently one may see a restriction to introduce a harmonized 8h-TWA as an initiative by the Netherlands to reach harmonized acceptance of the IOEL value.  If supported by the Commission, it can be seen as an appropriate action of the Commission after their assessment of the way in which Member States have taken account of Community indicative limit values when establishing the corresponding national occupational exposure limit values.
However, following EU procedures the member state is not the one who should advise the Commission with respect to the OEL value itself. This is the obligation and falls into the competence of the SCOEL (95/320).
In short the restriction proposal of the Netherlands can be seen as an appropriate action of the Commission, initiated by a member state to exclude possible risk arising from substance use with the exposure above the IOEL. 
Despite this, it can be supposed that most industrial uses are likely to be in-line with the IOEL value already, however some national OELs (Germany, United Kingdom, Austria and Sweden) are still above the IOEL and consequently occupational exposure can result in excess risk.  
However, it is the SCOEL who has the mandate and the expertise to derive OELs in the EU. SCOEL decisions regarding an IOEL are science based. There is no new scientific information to suggest that the the IOEL value should be lowered and consequently the Dutch restriction proposal should use the exisiting IOEL value.
Remark on ECHA Guidance 
The ECHA Guidance on information requirements and chemical safety assessment Chapter R.8: Characterisation of dose [concentration]-response for human health (Version November 2012) states that “a registrant is allowed to use an IOEL as a DNEL for the same exposure route and duration, unless new scientific information that he has obtained in fulfilling his obligations under REACH does not support the use of the IOEL for this purpose.” (p. 137)
There is no new scientific information which suggests that the IOEL value should be lowered.  In fact, , recent data is more suggestive for raising the IOEL (see reasoning for the German OEL as well as published kinetic modeling data). As stated above, the SCOEL has the mandate and the expertise to derive OELs in the EU and its decisions are science based.
In short, if there is no new scientific information suggesting the IOEL should be lowered, the value set by the Commission should be used in the restriction proposal as mutual acceptance of decisions within the Commission incl. EU-Directives is the basis for the functioning of the EU.
 
General remarks on the DNEL derivation in the NMP restriction Proposal: 
1)	Intra species variance
The intra species difference factor is for covering possible different susceptibilities of different population subgroups and the variance of individual susceptibilities within on grou . The in the intention of this factor is not to protect a non-worker more than a worker. This would be discrimination of the worker. 
There is no requirement to apply a factor of 10 for intraspecies difference of workers according to the guidance. A factor of 10 is suggested for consideration in the case of reprotoxicants, however this is done without any further guidance. One has to consider that in fact applying a factor 10 in with respect to the endpoint of reprotoxicity is annulation of the factor 5 for workers as such. As woman belong to the working population. The arguments used would apply to all substances at work. The risk that a pregnant woman is using a chemical substance at work is much bigger for chemicals which are not reprotoxic as use of reprotoxic substances is in practice forbidden during pregnancy.
Intraspecies factor is used to cover variance between different sub populations and especially those not covered by the animal model (very young, very old and ill). However, possible effects on pregnant women including the unborn child are examined and evaluate directly by an animal model. This is done even in two different animal species (rat and rabbit). It is as well clear that a pregnant woman cannot be evaluated separately from the unborn child. 
Consequently, scientifically there is no requirement to apply an additional safety factor to the working woman which may be pregnant but does not know. Because this exposure Scenario is tested in the animal study directly.
Additionally, occupational exposure to substances toxic to reproduction is also regulated by Directive 92/85 (COUNCIL DIRECTIVE 92/85/EEC of 19 October 1992 on the introduction of measures to encourage improvements in the safety and health at work of pregnant workers and workers who have recently given birth or are breastfeeding (tenth individual Directive within the meaning of Article 16 (1) of Directive 89/391/EEC). 
Article 5 of Directive 92/85 notably provides that if the results of the assessment reveal a risk to the safety or health or an effect on the pregnancy or breastfeeding of a worker, the employer must take the measures necessary to ensure that the exposure of that worker to such risks are avoided. Mandatory means to achieve this are temporarily adjusting the working conditions and/or the working hours of the worker concerned, moving the worker to another job or granting leave for the period necessary to protect her safety or health (see Article 5 of Directive 92/85).
With-out doubt the pregnant workers, the unborn child, respectively are the working population to be protected against the reprotoxic properties of NMP. However, in practice  the measure to be taken according to EU legislation is to exclude any exposure to reprotoxic substances during pregnancy irrespectively whether there is a safe level of exposure or not. Consequently, a inhalative TWA based on a DNEL for pregnant workers is an implied contradiction to Article 5 of Directive 92/85. 
Furthermore women are trained at work to notify the employer if they are pregnant. In larger companies this can be done even if a woman is planning to get pregnant. Beyond this, as it is the duty of the employer to take care of his employees, women often do not work in areas dealing with teratogens. Finally, the IOEL already covers reprotoxic effects of NMP by cross checking of the final IOEL against possible reprotoxic effects  – however this cannot be stated  directly as it would be in contradiction to EU occupational legislation (= not any exposure of pregnant women to reprotoxic substances).
Consequently interspecies variance should be maintained at 5 for workers. Applying an intra-species 10 as for general population, again, is implying a contradiction to the restriction that general population should not be exposed to teratogenic substances at all. This is true as well for pregnant workers.
2)	Remaining differences
Final conclusions on a DNEL should also take into account the entire and comprehensive set of toxicological information rather than focusing on individual studies. NMP is a well examined substance with a profound data base allowing weight of evidence considerations with respect to remaining differences extrapolation factor. Existing data demonstrates that there are no known species difference regarding NMP toxicity from animal studies with dogs, rats, mice and rabbits. Metabolism in rats and humans has been proven to be the same.  These studies have been conducted with human volunteers on all three routes of exposure. Neither Human studies nor experience from work place exposure have given any hint for unknown remaining difference between rat and humans that is justifying the necessity to apply such an additional factor. In contrast to this kinetic modeling is even suggestive for that internal dose to NMP of the developing embryo is lower in humans than in the rat when the mother is exposed to the same concentration of NMP in the air.
The dossier submitter already states that there is no evidence of any remaining interspecies difference, consequently this factor can be and should be omitted on this weight of evidence. 
Weight of evidence is the only possibility to draw conclusions on the remaining differences factor any way in a ethnical and politically correct manner in the NMP case. Human studies with chemicals designed to find adverse systemic effects in humans are simply not allowed to conduct due to ethical reasons. Consequently such information is only available from working accidents. In an accident situation exposure is often unknown and ofte via various routs of exposure at the same time. Available Studies in humans to elucidate metabolism and local irritation (designed to cause no adverse systemic effect) are in line with animal studies and thus proving evidence that NOAEL and NOAEC of animal do match and there is no other interspecies difference apart from algometric scaling to be considered. Beyond this, there is no hint (from accident or any other experience) from >20 use of NMP that the rat is not a proper model to estimate NMP effect in human. Consequently, there is no justification on a non-human primate study is this case as well. In conclusion there is as well no justification to conduct any non-human primate studies for NMP as the effect of concern is not effect visible in primates only. 
Consequently remaining difference variance should be omitted based on scientific evidence.
Remark on the key studies:
It is supported that the study of Solomon et al. 1995 and Becci et al. should be selected as point of departure for DNEL derivation. 
However some first comments can be made on the 90 Day inhalation Study BASF 1994 2 year inhalation study Lee et al. 1987
Conclusion of the SCOEL should be given more weight :”In a 2-year chronic toxicity/carcinogenicity study by the inhalation route in rats minimal inflammation of the lung and slight systemic toxicity was reported in male rats at 18 months, but not at 24 months, at the highest exposure level of 400 mg/m3 (Lee et al., 1987). The dose level of 400 mg/m3 in this study can be considered a borderline LOAEL/NOAEL. (ref. SCOEL SUM 119 2007)”
Possible explanation for the conclusion of SCOEL: 
The 1000 mg/m³ dose group can be described as a systemic NOAEC/LOAEC or even as systemic NOAEC because the body weight retardation at day 33 only is small of no biological relevance. Beyond this, this effect is not confirmed by other effects in this dose group or the female. Furthermore body weight development within the next weighing period is the same (+ 42.2 g control vs. 43.0 g 1000 mg/m³). An in the last weighing period body weight development in the 1000 mg/m³ group is higher (23.6 g (control) vs. 28.9 g 1000 mg/m³). This clearly shows that this observation of different body weight development can also be seen as a natural variance body weight development instead of being a substance related effect at all. 
The 90 Day inhalation Study (BASF 1994) is providing a LOEC/NOAEC of 1000 mg/m³ for systemic toxicity Time extrapolation (factor 2) provides a extrapolated chronic NOAEL of 500 mg/m³. Lee study provides a factor of LOAEC/NOAEC of 400 mg/m³ and consequently in the same range. 
Consequently that leads to the conclusion that a LOAEC/ NOAEC extrapolation of 3 is over conservative. One may come to the conclusion that it a NOAEC/LOAEC extrapolation is not required. 
Finally this supports the hypothesis that is an overall NOAEC 206 mg/m³ is a reliable overall NOAEC. This hypothesis is supported by Physico-chemical properties of NMP which is technical achievable vapor saturation concentration. Exposure of the lung tissue changes dramatically at vapour saturation concentration from diffuse low exposure of a vapour (exhalable) to a spotted concentrated exposure of droplets on the lung tissue: in a concentration range of 480 - 640 mg/m³  and consequently is supportive for that the IOELvalue is safe for all workers.


	
	
	Dossier submitter response
Thank you for your comments. Based on the comments provided we did not change the background document, because the issues related to the DNEL derivation have been addressed already in the restriction dossier and now is for RAC to take further.

Further, we are aware of the political discussion on the relation between REACH and OSH legislation, but in our view this is outside the scope of the RAC and SEAC opinion development.

	
	
	RAC Rapporteurs comments
RAC has to address the proposal and the DNEL-derivation independent of the setting of an iOEL by SCOEL. RAC notes that setting an AF of 10 for pregnant workers is not supported by the REACH guidance, and that the worker DNEL should cover all workers. Regarding the AF for dynamics (2.5), RAC is of the view that local effects and metabolic studies are not sufficient reasons for adjusting this assessment factor.   

	
	
	SEAC Rapporteurs comments
The  comment  is mainly a question for RAC.
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	Comment:
see next sub section

Specific comment:
[…] likes RAC and SEAC to consider exposure measurement carried out in the pre submission phase of the Restriction dossier.
The marketed operations are essential steps in the corresponding manufacturing process.  E.g. cleaning is required to maintain the wire-coating process running. 
Process will not be compliant if one step is not compliant. Consequently despite most uses may manage the suggested TWA of 5 mg/m³ two applications Wire winding value chain as well as the lithium Ion batteries value chain mar lost completely according to the presented exposure values. 
A domino effect on the connected manufacturing of electric motors and generators value chain is foreseen as there value chains are very closely connected and there is a big cost savings advantage to have electric motor and generator production near to the manufacturing if the coated wire. This value chain faces immense cost pressure.
The lithium ion battery production is connected to the automobile industry as well the manufacturing of electric motors. However it is unclear how big the impact on the automobile industry is in the end as this industry mostly produces conventional cars. However the fact that NMP is solvent for industrial coating at the manufacturing of the car. There may be additional impact from this side as well.
[…] as the lead registrant therefore ask to avoid an over conservative approach. A 8h TWA of 5 mg/m³ is likely to act like a total substance ban. This is as well likely to happen if a value of 10 mg/m³ is introduced. (see page 71 of the Amec report cost analysis )
More detailed comment may follow in the commenting period until March 2014.
(values see attachment)


	
	
	Answer 1:
Will be done later

	
	
	Answer 2:
Will be done later

	
	
	Answer 3:
Will be done later

	
	
	Answer 4:
Will be done later

	
	
	Dossier submitter response
Thank you for your comments and information. The exposure related information is included in the confidential version of the restriction dossier in an anonimized way.

The potential direct economic consequences as well as the wider socio-economic effects are already described in chapter F. We have slightly adjusted the socio-economic information for wire coaters and battery industries in the Background Document.

	
	
	RAC Rapporteurs comments
Thank you for this information. Exposure information is needed as complement to the modelling.

	
	
	SEAC Rapporteurs comments
It is noted that the exposure in cleaning operations in a production of electric motors and generators would be higher than the proposed limits, even when using PPE. No information is presented on whether available alternative substances can be used as substitutes.
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	Comment:
IVA (company ESSEX SAS) is one of the 3 European enamel producers used for winding wire coatings
Restriction proposed appears as the most appropriate EU-wide measure but the harmonised DNEL for inhalation of 5 mg/m3 is too low and endanger the business continuity of our direct customers: the european winding wire industry.
The value chain would be interrupted then our activity would go the same way i.e the downstream users of the enamel producers (a part of them containing NMP)cannot stand this proposed OEL for a number of reasons developped further on these comments.
The existing SCOEL value at 40 mg/m3 appears as adequate on a scientific basis. 
Extensive research to identify an alternative to NMP have taken place the last 20 years among the 3 enamel suppliers in Europe and have unfortunately not succeeded. An alternative is not likely to be identified in the next years. 

Specific comment:

Comments on B.2 Manufacture and uses (p22)
Total European enamel market for the winding wire industry is estimated at 40 to 45 kT / year.
The main NMP-based enamel categories used in Europe are: PAI and PI, their share is estimated at 20% of the global enamel market:  8000 to 8500 T / year. Most of it is PAI.
NMP proportion in these enamels is approx. 50%. 
Total consumption of NMP for the enameling European market is 4000 T to 4500 T.
The market trend for PAI & SB showed a growth of about 10% in the last 10 years. 
Demand on high efficiency electrical motors for the next years should contribute to speed up this growth as the high thermal properties are a typical strength of PAI (Nota: this statement obviously not considering any ban of the substance).
Note winding wires are in most cases multi-layer coated, with different kinds of enamels, one or two layers being PAI (usually top-coat).
Comments concerning paragraph C.1 Wire Coaters (page 132)
Background on polyamide imide wire enamels 
In the publication: “Poly(amide-imides)” : Wire Enamels with Excellent Thermal and Chemical Properties” , Macromolecular Materials and Engineering 2008, 293, 350–360, T.J. Murray reviewed the chemistry of polyamide imide wire enamels, their properties and also possible alternate solvents. The outstanding characteristics of a wire coated with a polyamide imide include high thermal performance, chemical and abrasion resistance, and low coefficient of friction. Typical for such a wire is a temperature index (long term thermal durability) of >220° (IEC 60216), a cut through of 390–420 °C (IEC 60851) and a heat shock of 240°C (IEC 60851). In addition coils of magnet wires were impregnated with unsaturated polyester resins, epoxy resins and various varnishes. The wire must resist chemically to these resins, their solvents or reactive diluents and also to the curing conditions (depending on the system used 1-6 hrs up to 160°C) (http://www.elantas.de/ and http://www.axaltacoatingsystems.com). According to Murray no alternatives to NMP as solvent have been identified, despite extensive research by many wire enamel companies in the past (common knowledge from Axalta Coating Systems (former DuPont Performance Coatings), Elantas and IVA). The main reason could be the suspected catalytic properties of NMP during oven cure, in addition to its role as an important solvent in the production of polyamide-imides.
Alternative polymers
On page 132 PVC, polyethylene and materials containing ethylene ethyl acrylate copolymer (EEA) and/or ethylene vinyl acetate copolymer (EVA) are listed as potential replacements for PAI. These materials are thermoplastic materials which do not have the thermal properties as needed for electrical devices. Such high thermal properties can only be achieved by using cured polyamide imide films. Polyester and epoxy-based enamels cannot be used as single coat, as they do not have the required abrasion resistance. Polyurethanes are solderable wire enamels. That means the coating disintegrates at elevated temperatures and they cannot be thermally stable. Epoxy based enamels are used as self bonding, that means meltable materials. Polyvinyl acetates have a temperature index of 130, and are therefore inferior to a polyamide imide. Finally, fluorinated ethylene propylene and polytetrafluoro-ethylene cause major problems when the coated wires were recycled, because they generate hydrofluoric acid. In addition, they are not cost competitive compared to polyamide imides.
Finally, Murray clearly states that substitution of NMP by e.g. sulfolane, anisole, siloxane, butyl cellosolve acetate and lactone is technically not feasible. 
Alternative solvents
The registration proposal lists a number of aprotic solvents as viable substitutes for NMP such as DMAC, DMF, and DMSO. We believe that they offer no true alternative:
DMF has a boiling point of 152°C and DMAC of 156°C both are below of that of NMP (203°C). A high boiling point for the solvent is needed in the enameling machines to obtain a smooth pinhole free polyamide imide film. In addition DMF and DMAC exhibit high toxicity as well. DMAC is already in the authorization process and DMF was subject to a public consultation from June to September for inclusion in the Authorization list (Annex XIV)
DMSO cannot be used as solvent for PAI because it violently decomposes at 180°C. Modern wire enameling machines have oven temperatures above 550°C (http://www.mag.at/). In addition solvents are catalytically oxidized in the enameling oven and the energy is used to heat the oven. DMSO will generate SO2, which will corrode the existing enameling machines and it cannot be released into the atmosphere (acid rain).
As conclusion it can be said that no alternative wire coating with properties anywhere near those of polyamide imide can be found. In addition, a huge R&D effort was undertaken by the wire enamel manufacturers for the last 20 years to find an alternative solvent to NMP for PAI enamels. No successful replacement could be identified.
It can therefore not be expected that in the near future alternatives will be found.
Comments to F 1.4.1 Pregnant and potentially pregnant workers (p186 – 191)
Paragraph F.1.4.1 of the report acknowledges that protection for women with known pregnancy exists. However, it sounds as if this was still somewhat up to the industry to implement:
Paragraph F.1.4.1. Page 186:
“Personal communication with some of the NMP using industries indicated that there are indeed preventive measures in place to protect pregnant workers. In at least one industry, workers are informed about the potential hazardous effects of NMP before they enter the job and workers will temporary be replaced to a NMP free environment during the period of their pregnancy to avoid exposure to NMP (personal communication). Another industry notes that most plants have no female workers working at the jobs where they could potentially be exposed (personal communication).”
The situation is however strictly covered by EU and national laws and not at the liberty of the industry . 
The existing laws in France already strongly protect pregnant women against the contact with NMP. Any additional regulation for women with known pregnancies is therefore not required.
The second argument of the restriction proposal addresses the fact that women might not know about an early pregnancy or not be aware of it and in this case the existing laws would not protect them from NMP:
Page: 187 Paragraph F.1.4.1:
"The potential risk for pregnant workers might however remain, as women might not know that they are pregnant in the early days of their pregnancy, or, as women might not tell their employer before the 10th -week of their pregnancy. Because of this, it could be argued that all female workers during their reproductive period (20-45 years; CBS, 2007) should be included in the population at risk for this endpoint. As is calculated and explained in the text box 3 below, around 57% of the female worker population is at the reproductive age and on a yearly basis 3.5% of the female worker population becomes pregnant. These percentages give an indication of the female population potentially at risk,..”
The risk indicated in this paragraph is largely exaggerated. First, even in cases where a pregnancy is planned the employee is encouraged to inform their supervisor and she is normally moved to another area within the company. Secondly, and more importantly, the statistical figures are showing a much too large fraction for affected female workers. Only in production conditions exist which may lead to an extended exposure. Due to the physically taxing work, only a very small number if any of women in the affected industries work in production. At IVA (Essex SAS)in France for example no women work in Production Department for wire enamels. Hiring women in Production is not allowed.
In summary, we believe that the risk for pregnant and potentially pregnant workers is in reality nearly nonexistent.
Comments to section F: Socio-economic effects for Winding Wire production incl. Lifetime issue
Enamelled wires are copper or aluminium wires with a very thin polymer layer, often of two different compositions to provide a continuous insulating layer. These wires are used in the transmission of electrical energy and the creation of magnetic fields in electrical or electronic devices in a wide variety of areas such as transformers, inductors, electromagnets, electrical motors and generators. The continued demand for enhancement of reliability and other performance characteristics of those devices has required the development and use of highly mechanical, chemical and heat resistant high end polymers like polyamide-imides (PAI) and polyimides (PI).
PAI is used as top layer on the most common class 200 °C magnet wires used in electrical motors, transformers or generators. This PAI top layer provides higher thermal performance, chemical and abrasion resistance to the enamel insulation.
The top layer in self-bonding emanelled wires are also based on PAI polymers. The use of those wires allow manufacturers to eliminate the application of additional impregnation varnishes and therefore to reduce VOC.
PI-enamelled wires are preferably used in high end applications such as in the aerospace and nuclear industry due to the fact that PI enamels show outstanding thermal (up to 240 °C) and radiation resistance.
For the coating process the use of NMP is essential as it enables the use of PAI and PI polymers in a diluted (liquid) state due to the very good dissolving properties of NMP for high end polymers. During the wire coating process the wire is passed through an PAI or PI solution after which the solvent is evaporated off and the enamel layer is cured by passing through an oven. Such operation is made in high temperature ovens, typically with temperatures of 200 up to 500 °C where enamels are dried and cured onto the copper or aluminium wire at high speed. Inside the ovens all vapours of solvents incl. NMP are burnt at very high temperature through catalysts at typically 700 to 750 °C, so that no NMP is exhausted in the air. This process is operated a large number of times (up to 20 coats) with ultra thin coating layers until the targeted coating thickness (Grade 1, 2 or 3) is achieved.
A typical process for the coating of copper or aluminium wires is shown on page 2 (example for a 4-lines horizontal machine).
Such process is existing since many years and has been continuously optimized in such a way to improve product performance and productivity together with the reduction of the exposure for the workers and the environment. However enamelling machines in the winding wire industry have a long life time – typically of 20 - 30 years. The replacement of the machines requires substantial investment as a typical production plant has hundreds of such machines. Due to the low margins that are today earned in the winding wire industry the restriction of NMP - meaning very low exposure levels - would potentially result to a shut down of magnet wire manufacturing in Europe. The number of lost jobs is estimated to be of 8’000 considering 4’000 people involved in production, sales and distribution of magnet wire and an equivalent number of people working at subcontractors, machine producers, etc. This would also potentially affect the downstream users (transformer, motors or generator producers) which may decide to relocate their production outside Europe mainly for logistical reasons to be closer to the non-EU magnet wire producers. In addition, the loss of this industry in Europe would potentially lead to a lower quality of the enamelled wires which would be supplied from these non-EU countries.
Comments to F 4.4. Compliance Cost (218)
Polyamide imide wire enamels contain NMP as solvent. The outstanding characteristics of a wire coated with a polyamide imide include high thermal performance, chemical and abrasion resistance, and low coefficient of friction. Typical for such a wire is a temperature index (long term thermal durability) of >220° (IEC 60216), a cut through of 390–420 °C (IEC 60851) and a heat shock of 240°C (IEC 60851). 
In table F.16 on page 218 for wire coaters and wire coating formulators it is stated that “According to industry, the uncertainties around authorisation are too high to continue production in case of an authorisation”. However, the situation is worse than written there and affects the whole electro technical industry in Western Europe:
An electrical motor is a complex construction that contains besides enameled wires, impregnating materials, sheet insulating components (laminates, films), tapes, the metal core, the housing, bearings, plastic parts, a.s.o.. Many of these are highly sophisticated components. e.g. for the slot wedges alone polyester and epoxy-glass laminates, NMN, DMD, phenolic paper laminates, and other materials can be used.
If polyamide imide coated magnet wires will not be produced any more in Western Europe the whole wire coating industry will collapse, because PAI is usually applied as a top-coat on top of other wire enamels. The motor manufacturers will most likely move outside Western Europe. The reason being that polyamide imide coated wires will be continued to be produced in the USA, China, India, Brazil, and other countries. The import of wire is expensive and laborious and co-development with European wire manufactures is no longer possible . In this case the motors will be produced in the countries where the wires are available. Jobs will be lost not only at the enamel and wire manufacturers but also the manufacturer of the motors, metal cores, laminates and films, tapes, housings a.s.o. will suffer. Similar things will happen to the manufacturer of generators (conventional (e.g. Nuclear, Hydro, etc.) and alternative energy as e.g. wind), transformers, relays a.s.o. Projects like electro mobility will go entirely too non-Western countries.


	
	
	Dossier submitter response
For part C see response to comments 292. 

From the comment it is not clear whether an alternative is not likely to be identified on the basis of technical feasibility or on cost considerations.
The comments made here are already captured  in the text of the dossier: “Based on the literature, it is not clear if these alternatives are technically and economically feasible in practice and if they are applied on a commercial basis. During stakeholder consultation, wire coating industry indicated that no alternative for NMP was available, neither expected in the near future”

On specific comment:
Thank you for your comment. Information on the tonnage levels has be included in the Background Document.

Thank you for the information in relation to the difficulty in finding technical feasible alternatives. Overall, this comment support the conclusion in Table C.01 that technical and economic feasibility of alternatives are not shown for all wire coaters. The restriction proposal allows continued use of NMP if occupational exposure is below the DNEL. 

In relation to the amount of female workers affected:
We are aware of the current legislation that should protect the pregnant worker and the unborn child. It was not our intention to give the idea that the protection is up to the industry. However, especially in the first month of pregnancy the worker may be unaware of her being pregnant.

In paragraph F.1.4. we tried to describe the population potentially at risk. As explained this paragraph is aimed only to give an impression of the potential scale of  the health risks (and the number of workers potentially affected by a restriction). We agree that this information is surrounded with large uncertainties. 

We are of the opinion that a restriction on the use of NMP is still required based on a calculated RCR>1.

Comments to section F: Thank you very much for this information. Especially the information of the typical life time of wire coating machinery is very helpful for the further discussions on this restriction proposal. The information has been incorporated in the Background Document.

	
	
	RAC Rapporteurs comments
RAC appreciates the provided information. We understand that the use of NMP is considered crucial for the wire coater industry and that few viable alternatives are available.

	
	
	SEAC Rapporteurs comments
Agree with the response by the Dossier submitter. 
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	Comment:
See Attachment.

	
	
	Dossier submitter response
Thank you for this comment. We are well aware of the importance of NMP to the wire coating sector and we think that is well reflected in the Dossier. The further statements in the document are very general and miss sufficient underpinning, so no further changes have been included in the Background Document based upon this information.

	
	
	RAC Rapporteurs comments
The information is noted.

	
	
	SEAC Rapporteurs comments
No further comment.
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	Comment:
NMP is a critical solvent for the manufacturing of positive electrodes for Li-ion batteries. Saft dedicated over the last twenty years a lot of effort in R&D in alternatives for NMP. Saft succeeded in replacing NMP by water for the solvent of the negative electrode binder  nearly 20 years ago but despite one patent detailed in confidential attachment, it was impossible to do the same for the positive electrode at industrial scale and NMP is currently used worldwide as a solvent for the PVDF binder of positive electrodes. In addition, NMP is used to clean all apparatus before coating. 
As every CMR substance in Europe, the use of NMP at the workplace is already strictly regulated. Saft has ONLY AN INDUSTRIAL USE of NMP, solvent which is removed during drying of electrodes , recovered and thus:
•	neither present in the final positive electrode,
•	 nor present in the final industrial Li-ion battery.
In general, only male workers are working with NMP, it seems over-protective to select the proposed restriction at the level of DNEL of pregnant women.
Even if the exposure values to NMP are already extremely low at Saft industrial sites, the French “arrêté du 15 décembre 2009 relatif aux contrôles techniques des valeurs limites d'exposition professionnelle sur les lieux de travail et aux conditions d'accréditation des organismes chargés des contrôles - NOR: MTST0924705A” imposes a very strict rule: in order to get a “non-exceedance diagnosis” in a given HGE (Homogeneous Group of Exposure), 3 different exposure measurements have to be below 1/10 of the binding OEL (meaning 0.5 mg/m3 according to the current restriction proposal of 5 mg/m3, to be compared to 4 mg/m3 being 1/10 of the current value of 40 mg/m3). 
Saft is clearly in favor to stay with the current EU OEL (IOEL) of 40 mg/m3 which is implemented in France. Saft will have problems to be compliant with French downstream regulation (for non-exceedance diagnosis) if a TWA of 5 mg/m3 is introduced.
A 8h TWA of 5 mg/m3 will strongly encourage us (practically force us) not to exceed an exposure of 0.5 mg/m3. A 8h TWA of 20 mg/m3 is the utmost currently technically achievable, which means to stay below 2 mg/m3 in practice. Saft is also in favor of a harmonization among all the different MS for the methodology required to be able to control this OEL (non-exceedance diagnosis for 3 measurements below 1/10 of the OEL in France).


	
	
	Answer 1:
The following PPE are compulsory for potential or proved exposure to NMP:
-	Gloves TRIONIC 517
-	3M Jupiter™ Air Filter Unit with ABEKP3 filters+ hood
-	Overall T65XP
In addition to the PPE, the following RMM are already implemented:
•	Emergency/safety  shower between ink manufacturing and ink coating
•	Exhaust ventilation of the room where positive ink is manufactured
•	The positive coating head is aspirated and protected.
•	Sampling on workers according to legislation in force (external certified society)


	
	
	Answer 2:
According to the French arrêté of “arrêté du 15 décembre 2009 relatif aux contrôles techniques des valeurs limites d'exposition professionnelle sur les lieux de travail et aux conditions d'accréditation des organismes chargés des contrôles - NOR: MTST0924705A”, we have in our French sites non-exceedance diagnosis in  NMP HGE (Homogeneous Group of Exposure) and our workplace exposure levels are below 4 mg/m3, being 1/10 of the actual French indicative OEL of 40 mg/m3.
Detailed  values are given in confidential attachment


	
	
	Answer 3:
Not yet evaluated

	
	
	Answer 4:
Not yet evaluated

	
	
	Dossier submitter response
The text of the paragraph on Battery industries in chapter C of the dossier already states: “To conclude, the development on NMP free lithium ion and other hybrid batteries is ongoing, however, at this moment no alternatives have been proven on a commercial scale.” 
Thus, the information does not add any to the conclusions made in the dossier. 

It could be considered to add some of the technical details in relation to the use of NMP in the positive electrode to the Background Document. Also the information that NMP is used to clean all apparatus before coating is additional. 

The current utmost technically feasible level of 2 mg/m3 – mentioned in the comment - is lower than the proposed DNEL of 5 mg/m3. By achieving this level one would adhere to the restriction proposal. 

So far we estimated that the exposure in the battery industry is around 10 mg/m3, but we indicated that further exposure reduction is assumed to be possible. From the information in these comments one could conclude that the exposure is currently overestimated. And the estimated compliance costs for RMO3a this sector might be minimal (Table F.12). This signal is taken up in the BD in part F. Note however, that there are also signals from other parties in the public consultation that suggest that exposure levels in the battery sector are higher. These signals have also been included in the BD.

Answers 1-2:
Thank you for this information.

	
	
	RAC Rapporteurs comments
RAC appreciates getting this exposure information that will complement the modelling.

Answers 1-2:
Thank you for this detailed information.

	
	
	SEAC Rapporteurs comments
It is noted that an exposure level below 10 mg/m3 is already achieved. 
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	Comment:
Comments to Annex XV Restriction Report Version 2.0 dated 9 August 2013-11-12
This statement has been developed by the Technical Committee of the European Winding Wire Group (EWWG).
Our association is an independent section of the EuropaCable association. The members are “wire-coaters “in the definition of this Restriction Report. The member companies represent the whole enamelled wire industry in Europe. In terms of REACH “wire coaters” are downstream users of NMP which is contained in certain wire enamels (mixtures) used to coat high-temperature resistant wires for special applications in the automotive, aerospace and Electrical/Electronics industry. The finished wire is an ”article” as per definition of REACH.
NMP is used as a solvent in certain wire enamels because of its good solubility for the high-end polymers such as Polyamide-Imide and Polyimide. NMP and/or other aprotic solvents are used at percentages >5% in the wire enamels. For the description of our products and processes we have added a special diagram (see attachment).
Summary of our conclusions:
---------------------------
We are not in agreement with the present proposal to define the TWA at 5mg/m³ and the STEL at 10 mg/m³ for inhalatory exposure. We are, however, in full agreement for the preventive measures against dermal exposition, which is already widely practice in our industry.
The proposal for the TWA is not justified in our opinion for the following facts and reasons:
---------------------------------------------------------------------------------------------
•	The DNEL submitted in the REACH registration dossier is 40 mg/m³. This value is the recommendation made by the Scientific Committee for Occupational Exposure levels (SCOEL) in the “Recommendation from the Scientific Committee on Occupational Exposure Limits for N-Methyl-2-Pyrrolidone” Summary of 2007. As a downstream user organisation we have no insight into the detailed calculation models and methodologies used. We have to rely on the data available to us from the Safety Data Sheets.
•	Based on a decision made by the Commission and an EU Directive the SCOEL Committee acts as the advisory body to the EU Commission for setting indicative and binding OEL values. The methodology applied by SCOEL is described in the key documentation document version 7 from June 2013. Following the SCOEL recommendation of an OEL value the member states are obliged to review the national value in case that the national OEL is higher.
•	SCOEL recommendation was implemented as EU OEL (IOEL) by EU Directive 2009/161
•	The OEL level for NMP in Germany (AGW) is set at 82 mg/m³ as TWA and 164 mg/m³ as STEL. These values are based on the evaluation result that health effects observed were in the physical state of NMP as an aerosol only but not in the vapour state. The justification for the German OEL is describing this in detail in the justification document TRGS 900 (developed by AGS / BAuA). Furthermore German OEL justification for 82 mg/m³ already states (translation): “pregnancy category Y: If compliant with the OEL no harm to the unborn child is to be expected” (pregnancy category was confirmed in April 2011). Consequently, the EU OEL may be regarded as “more than safe” regarding the health risk during pregnancy for the unborn child. The justifications for the national OEL (such as the AGW in Germany) are partly publically available whereas the DNEL derived in the CSRs of the registration dossiers are only available to ECHA or Member States Competent Authorities.
•	Section A 3.3. of the Restriction Report refers to a “REACH Methodology”. It has to be pointed out that the REACH Regulation only defines a number of evaluation steps, but does not define a certain methodology or calculation model in detail. The dossier submitter is obviously referring to ECHA Guidance documents and to certain tools such as ECETROC based on calculation models and assumptions. These guidance documents do allow the application of certain safety factors at the discretion of the user. As per definition the guidance documents published by ECHA do carry the disclaimer statements of being recommendations without legal power. On the other hand this document as well states that EU – OELs per se are valid to be used as DNEL. SCOEL, IOEL, respectively are EU competent authorities’ expert decisions. 
•	“In Europe, the following national OELs are used: 5 ppm (20 mg/m3) in Denmark and Norway; 10 ppm (40 mg/m3) in Finland, Belgium, Ireland and The Netherlands; 20 ppm (80 mg/m3) in Germany and Switzerland; 25 ppm (100 mg/m3) in the United Kingdom and Spain; and 50 ppm (200 mg/m3) in Austria and Sweden.” (See Restriction dossier page 77). 
It is acknowledged that there are countries with OEL >40 mg/m³ (8h TWA), which is above the current EU. It is believed by the submitter of the comments that a TWA of 80 mg/m³ is scientifically justifiable despite being above the EU OEL. Higher values for a TWA may be considered as risk. For EU harmonization reason the EU OEL may be a value everybody can agree on.
It is worth mentioning that even Denmark and Norway concluded that a 8h-TWA of 20 mg/m³ is safe. This value is 4 times above the proposal of the Netherlands. So far as we understand the restriction dossier there is no new toxicity data available (see year of studies chosen for DNEL derivation). 
Consequently we have serious doubt that a requirement for a 5 mg/m³ 8h TWA or a 10 mg/m³ STEL can be at all justified on existing risk.
We see no reason to have doubt in the expertise and the conclusion of SCOEL, or the German AGW. And furthermore we do not see a reason do have any doubt that the SCOEL has the mandate to advise on EU-OEL.
•	Regarding the DNEL derived for workers and pregnant workers it has to be mentioned for the “wire coaters” that the machine operators and maintenance personnel are not physically present in the area of exposure during the whole 8 hours shift. This is due to the fact that they are also involved in e. g. logistical, testing and office tasks where they are not subject to exposure. The degree of automation at today`s machines does not require permanent attendance at the enamelling machines. The exposure during maintenance, set-up and cleaning of the machines is somewhat higher, but only during short periods. 
•	It is the declared target of our industry to limit the exposure of workers during routine operation. The highest exposure can be expected during technical problems, repair, cleaning or machine problems and/or failures. Consequently and definitely, a STEL well above 10 mg/m³ is required to keep the process running. Iit is to mention that we consider assessment of the German AGW and SCOEL as correct which means there is no health risk for workers (pregnant or non pregnant) at a concentration of 10 mg/m³ as STEL, since the according SCOEL value is 80 mg/m³ and 160 mg/m³ according to AGW)
•	The issue of PREGNANCY at WIRE COATING:
Taking in account the number of people employed in the WW industry, which is 4000 people, the ECHA report page 190, table F0.5. shows that 30% are female, or 1200 women, from whom 57% are in reproductive age, which means 684 women who may be in risk if pregnant.
The reality is very different:
The wire coating industry is a continuous operating industry, due to high investment process and high curing temperature. Working in the production area 3 shifts, all the year long, is not proposed to women. So, it is assumed that no female is working in the production area, exposed to NMP occupation level, on the enamelling machines. 
But this assumption may be questioned, and the association EWWG performed a new survey among all production sites in EU, with a specific questionnaire to the 20 production sites of Winding Wires in EU. All individual results are available for ECHA, with references and addresses.
This updated survey shows that among all 20 sites of production, with a rough number of 1000 workers, there is a unique woman employed as “foreman”. She is actually 50 years old. So, the assessment of 0 (=zero !) women at risk in production is checked. This situation is not foreseen to change according to the answers and the regulation.
There are also workers outside of production, dealing with production, such as quality, logistics, service, etc. These workers are not doing enamelling on the machines, but they are partially working in the production floor. A rough estimation of 1000 persons is given in our industry. Among these 1000 workers, 29 are female, mainly in the quality area, control, cleaning. Their working time in the production shops vary from just a few minutes to some hours, with maximum – in a single case – of 4 hours, never on enamelling machines with NMP environment. These female workers may become pregnant.
The same study inside the winding wire industry shows that any known pregnant woman is immediately moved to non-production, non-NMP and non solvent environment. This is not new. All companies follow national regulations (Last Directive 92/85 EEC)
This information of risk is also given to newly hired women, and information on pregnancy is highly required.
Finally, the remaining people employed in this industry, 2000, consists to a large portion of women working in non exposed environment at all. The risk to the unborn child is not an issue today in the Winding Wire industry (Wire coaters), and no change is likely.
•	With respect to our situation (no women at wire coating production lines) we ask to include non-pregnant workers inhalative DNEL as 8h TWA into part A of the restriction dossier as well. The sub population at potential risk (women who might be pregnant without knowing) does not exist at winding wire production lines. Woman who know that they are pregnant are not allowed to work in these areas anyway even at safe levels due to heavy work and reprotoxic NMP. 
•	It has to be mentioned that the wire industry and the suppliers of the formulated wire coatings have been trying for more than 20 years to reduce or substitute any aprotic solvents such in the formulation of the coatings based on their high cost, however, without success.
Chapter B, Page 23 of 301, § Wire Coaters and Annexes, Page 271 of 301, § Wire coating:
---------------------------------------------------------------------------------------
•	Enamelled wires are copper or aluminium wires with a very thin polymer layer, often of two different compositions to provide a continuous insulating layer. These wires are used in the transmission of electrical energy and the creation of magnetic fields in electrical or electronic devices in a wide variety of areas such as transformers, inductors, electromagnets, electrical motors, power and wind turbine generators. The continued demand for enhancement of reliability and other performance characteristics of those devices has required the development and use of highly mechanical, chemical and heat resistant high end polymers like polyamide-imides (PAI) and polyimides (PI).
•	PAI is used as top layer on the most common class 200 °C magnet wires used in electrical motors, transformers or generators. This PAI top layer provides higher thermal performance, chemical and abrasion resistance to the enamel insulation. 
•	The top layer in self-bonding enamelled wires are also based on PAI polymers. The use of those wires allow manufacturers to eliminate the application of additional impregnation varnishes and therefore to reduce VOC.
•	PI-enamelled wires are preferably used in high end applications such as in the aerospace and nuclear industry due to the fact that PI enamels show outstanding thermal (up to 240 °C) and radiation resistance.
•	All these typical properties are well described in typical standards which are widely used in the electro-technical industry (not only by wire manufacturers but also by downstream users) as IEC 60317-0-1, IEC 60317-0-2 (general specifications) and IEC 60317-13, IEC 60317-29, IEC 60317-38, IEC 60317-46 or IEC 60317-47 (more specific to a given enamel insulation).
•	For the coating process the use of NMP is essential as it enables the use of PAI and PI polymers in a diluted (liquid) state due to the very good dissolving properties of NMP for high end polymers. During the wire coating process the wire is passed through a PAI or PI solution after which the solvent is evaporated off and the enamel layer is cured by passing through an oven. Such specific coating operation carried on wires cannot be run always in totally closed systems as different regular operations to set the machine or to enable the cleaning and maintenance require having direct access to the applicators. The curing of the enamel coating is made in high temperature ovens, typically with temperatures of 200 up to 500 °C where enamels are dried and cured onto the copper or aluminium wire at high speed. Inside the ovens all vapours of solvents incl. NMP are burnt at very high temperature through catalysts at typically 700 to 750 °C, so that no NMP is exhausted in the air. This process is operated a large number of times (up to 20 coats) with ultra thin coating layers until the targeted coating thickness (Grade 1, 2 or 3) is achieved.
•	A typical process for the coating of copper or aluminium wires is shown in the attachment (example for a 4-lines horizontal machine).
Chapter C, Page 132 of 301, § Wire Coaters and Chapter C, Page 147 of 301, § Wire Coaters:
------------------------------------------------------------------------------------------
•	Alternatives to NMP have been tested several times in the last years in the typical wire coating process together with wire enamel producers and enamelling machine manufacturers but without success. DMSO cannot evaporate from the wire without breaking down (explosions in the oven). In addition sulphur oxides occurring with DMSO could lead to great troubles. Other alternatives are going to the same or similar authorisation process (NEP, DMAC) or are even worse in toxicology (DMF – higher vapour pressure but lower OEL than NMP equals higher risk at use).
Chapter F, Page 198 of 301, § Wider socio-economic effects; also p. 215 and p. 233ff:
-------------------------------------------------------------------------------------
•	Wire coating processes exist since many years and has been continuously optimized in such a way to improve product performance and productivity together with the reduction of the exposure for the workers and the environment (low vapour pressure but high OEL; good recycling properties as no azeotrope formation; low VOC etc.).
Enamelling machines, however, are a special type of machine with lifetimes typically in the order of 20 - 30 years. For such a long life-time, several reasons ecist: The replacement of a singe line requires substantial investment, but in addition, a typical production plant has hundreds (!!!) of such lines. Let us give an example: The overall investment volume for the European winding wire industry to renew the whole of its production to the state of the art is in the order of 4.000 lines x Euro 120.000 (typical value), summing up to 480 Mio. Euros! Typical machines costs could easily be validated with one of the European machines manufacturers. In many of the European plants, machines of 20 years and older are a substantial part of the production. 
Due to the low margins that are today earned in the winding wire industry shorter investment cycles are not profitable.
A harsh restriction of NMP - meaning very low exposure levels such as 5 or 10 mg/m³ 8h TWA consequently means high investment in a large number of new machines to be compliant. This scenariowould result in a shutdown of magnet wire manufacturing in Europe It has to be emphasised that due to these long machine lifetimes, the suggested  transition period of 5 years to not in the same range and therefore not helpful in easing the compliance costs. Since the lifetime is about 5 times longer than the suggested transition period, normal investment costs are only in the range of 15-25% (1/5) of the overall costs for such a machine replacement program, the rest (75 – 85%) being specific compliance costs that would otherwise not occur.
•	From a perspective of a SEA number of job losses is estimated to be 8’000 considering 4’000 people involved in production, sales and distribution of magnet wire and an equivalent number of people working at subcontractors, machine producers, etc. This would also likelyaffect the downstream users (transformer, electrical motor or generator producers) which may decide to relocate their production outside Europe mainly for logistical reasons to be closer to the non-EU magnet wire producers where as on the other hand there is no heath benefit for society as higher OEL such as the EU OEL can be considered as safe for pregnant and non-pregnant workers.
•	EWWG for its member companies acknowledges that the 40mg/Nqm scenario could be achieved if some time is provided for the fulfillment without unbearable compliance costs. In some EU countries, in which the enameling industry is present, 40mg are already in place as a limit, however, in some others, e. g. Germany, a higher value is in place. 40mg are technically feasible and justifiably, therefore, given a transition period of 5 years, the industry is prepared to fulfill this limit as binding all over EU and is prepared to cover the necessary investment and running costs to achieve an important binding limit to protect people in the best way in terms of practical risk assessment.
Summary of our conclusions:
---------------------------
For various reasons, which have been explained in detail, we are not in agreement with the present proposal to define the TWA at 5mg/m³ and the STEL at 10 mg/m³ for inhalatory exposure. We do not find a justification of such low limits in the face of any risk assessment and have shown, that investment costs solely necessary to comply with such a limit would result in immensely high costs which would mean the closure of the winding wire industry in the EU, which would negatively affect other important EU industries as well.
NB:
This document has been prepared to help any of the authorities/committees involved in the decision-making process to get a first overview. However, we reserve the right to submit further comments and supporting attachments until the official deadline of the consultation period.


	
	
	Dossier submitter response
Thank you for your comments on the DNEL derivation. Based on the comments provided we did not change the background document, because the issues mentioned have been addressed already in the restriction dossier and now is for RAC to take further.

Thank you for this additional information on alternatives. 
The limitations of the alternative solvents have already been mentioned either in the paragraph on Wire coaters in Chapter C (DMSO breakdown) or in the section Selection of alternatives for further consideration in chapter C. In the latter is stated: “When considering the harmonised classification in Table C.1 and the recommendations in Tables C.2 and C.3, the replacement of NMP by NEP, DMF, DMAC, DCM and HMPA is not recommended as these substances are classified or are in the process of being classified as reprotoxic or carcinogenic.”

Overall, this comment supports the conclusion in Table C.01 that technical and economic feasibility of alternatives are not shown for all wire coaters. This information will not change the assessment in the restriction dossier. The restriction proposal allows continued use of NMP if occupational exposure is below the DNEL.

Comments related to part F:
Thank you for the comment on machinery costs and lifetime. This information has been incorporated in the BD.

In paragraph F.1.4. we tried to describe the population potentially at risk. As explained this paragraph is aimed only to give an impression of the potential scale of  the health risks (and the number of workers potentially affected by a restriction). We agree that this information is surrounded with large uncertainties. 
  
We are of the opinion that a restriction on the use of NMP is still required based on a calculated RCR>1.

	
	
	RAC Rapporteurs comments
Thank you for the information on e.g. unavailability of alternatives, possibilities to reduce exposure, and working conditions. Regarding the DNEL derivation, see response to comment no. 296.

	
	
	SEAC Rapporteurs comments
The impacts on the wire coating sector is addressed in the draft opinion. We do not agree low exposure limit of 10 mg/m³ 8h TWA scenario would result in a shutdown of magnet wire manufacturing in Europe. According to other information from EWWG wire coating lines established after 1990 should be able to meet the limit for continuous operation of wire coating machines. For non continuous operations a limit value of 20 mg/m3 can not be met, nor is it always possible to conclude the operations within 15 minutes. 
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	Comment:
Arkema strongly disagrees with the assessment of DMSO as an alternative to NMP as presented in the Report Proposal for a Restriction of NMP.
The commercial use of DMSO as an alternative for NMP is known in many applications, and Arkema is at the disposal of the ECHA and its consultants to demonstrate that DMSO is a technical feasible alternative for the manufacture of membranes, high performance polymers, active ingredients for the pharmaceutical and agrochemical industry, and as a key ingredient in agrochemical formulations, as well as in the electronic and semiconductor industry. 
DMSO is able to dissolve and transport other substances trough skin and is used in pharmaceutical industry as a skin penetration enhancer because of its low toxicity. However, facilitation of the skin penetration of toxic substances is a common property of nearly all organic solvents, without being systematically correlated to a high skin permeation rate. “No data” does not mean “safe to use”, and end users and formulators could have a false sense of security when using alternative solvents than DMSO.
The main obstacles to substitution of NMP by DMSO in existing plants are not technical feasibility, but the R&D and regulatory costs associated with product development and re-approval at customers and/or authorities.
The Report Proposal for Restriction of NMP underestimates the risk of exposure for workers during maintenance operations. Even in a tightly controlled manufacturing environment – for instance in the semi conductor industry – it is extremely difficult to avoid high level of exposure during cleaning and maintenance of the production lines. This is the main reason for the inclusion of NMP in the “banned substance list” by a growing number of industry leaders.
One can also question the fate of NMP waste streams if the Restriction is implemented as proposed. DSMO can be regenerated with a quality suitable for cleaning and paint stripping applications.   


	
	
	Dossier submitter response
Thanks a lot for this information on the technical feasibility of DMSO in several applications 
The comments of Arkema have already been captured in the dossier. 
In a number of paragraphs in chapter C, DMSO has been mentioned as alternative, e.g. in the paragraphs on agricultural chemical industry and the pharmaceutical industry
Furthermore, DMSO has been extensively discussed in the section Selection of alternatives for further consideration in chapter C. As indicated there, DMSO cannot be considered as a drop in substitute for all applications as it degrades at temperatures above 150 oC. Thus, we cannot agree with the statement that DMSO cannot replace NMP on the basis of cost considerations only.
Most text in the sections on DMSO has been copied from the SIDS on DMSO (OECD, 2008) as indicated.
The comment does not lead to any changes in the dossier text.

We believe that the restriction proposal further promotes alternatives for NMP.

	
	
	RAC Rapporteurs comments
Thanks for the information about DMSO.

	
	
	SEAC Rapporteurs comments
No further comments. Further information from Arkema is listed under comment 314.
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	Comment:
The substance NMP has been included in the Candidate List following a COM/ECHA proposal in 2011. Afterwards it was selected by ECHA for prioritisation for inclusion in Annex XIV of the REACH Regulation, i.e. for authorisation. However, the Dutch CA did not agree that authorisation was the best RMO for NMP and therefore initiated the restriction procedure in order to stop the authorisation process.
In this restriction proposal, the DNEL concept of REACH is used to establish an occupational exposure limit for all European countries. In principle the German CA supports any measures that improve occupational safety by reduction of exposure to solvents. However, the approach taken might not be consistent with other EU legislation and earlier conclusions by other scientific committees (e.g. SCOEL, 2009). The question therefore arises whether it is appropriate to use REACH Annex XVII to implement an OEL when at the same time other legislation exists for this purpose (e.g. CAD /CMD). This would be a precedent and needs careful consideration.
Furthermore, the restriction proposal has been targeted to occupational exposure while consumer uses have not been addressed. However, consumer use of NMP in inks has been registered and consumer health risks from uses in paints and cleaners cannot be excluded so far. In case the proposed reclassification of NMP is not successful, other risk management options would have to be considered in order to limit health risks from consumer uses of NMP. This could either be a restriction for consumer uses or authorisation for the remaining uses of NMP not yet covered by a restriction.

Specific comment:
A. In this restriction proposal, the DNEL concept as used under REACh is used to establish an occupational exposure limit for all European countries. 
This approach may be not consistent with the clear distinction between European legislation on occupational conditions when handling chemicals (e.g. CAD /CMD) and the legislation regarding duties when marketing such chemicals (i..e. REACh), as indicated in REACH recital 5. 
B. - The German CA considers the approach taken (defining the most conservative DNEL for pregnant women as obligatory for all workers) as contradictory to the reasoning on page 89, based on Directive 1992/85/EEC. According to the interpretation on that page, pregnant women should be removed from any exposure to NMP (if necessary by granting leave). So, introducing a DNEL of 5 µg/m3 as acceptable for pregnant women is less strict than the action derived from Directive 1992/85/EEC. 
This is in contradiction with REACH recital 5. 
- Page 90: In the assessment of gloves' effectiveness it should be taken into account, that the maximum wearing time of gloves should be maximum 4 hours.
- Page 112: The tables B.84 and B.85 contain estimated RCRs. For manufacture 2 and 3 estimated values are reported which are significantly higher than 1. Still, the conclusion is that risks are sufficiently controlled when taking into account protection factors of the defined RMMs. It would be more convincing if the resulting RCR (after implementing RMMs) were also shown.
C. - The discussion of DMSO as a potential alternative (pages 144ff), fails to mention the fact that use of DMSO instead of NMP as a process solvent for the production of some chemicals or polymers, leaves traces of sulphur in the final products. In discussions with industry on the use of aprotic solvents, it was mentioned that in most cases this is undesirable and will be another factor preventing use of DMSO as an alternative.
- Page 140: For some application fields where alternatives are already available substitution could be made an integral part of the restriction. 
F. Page 201ff: The details of RMO2 remain unclear regarding the special conditions allowing derogation. Moreover, it is unclear for what reason derogation is not foreseen in cases (e.g. medical image and optical industry) where alternatives are not available.

	
	
	Dossier submitter response
Thank you for this comment. It would be interesting to receive the information on consumer uses of NMP as this is clearly not supported by the registrant. We agree that if reclassification of NMP is not succesfull, other risk management measures for consumer use should be considered.

On specific comment:
The restriction proposal where an exposure limit of 5 mg/m3 is proposed should be protective for pregnant workers whom are unaware of their pregnancy, specifically in the first month of pregnancy. Indeed pregnant workers are to be removed from any exposure to reproductive toxicants according to legislation (that does not specify a OEL), which is not by any means in contradiction with the current proposal.

Concerning the calculated RCRs: they were based on the comparison between the derived DNEL by the DS and the exposure assessment by the registrant. A qualitative assessment of the resulting RCR was provided because if the registrant would have derived the same DNEL, they would have applied different RMMs were applicable to obtain lower RCRs. With the qualitative assessment we tried to determine for which processes there can be a realistic risk.  

Thank you for the additional information on DMSO. 
There is very limited scientific literature on trace amounts of sulphur present in final products, and it  is not mentioned in the technical bulletin on the reaction solvent DMSO issued by Gaylord Chemical Company, 2003: http://chemistry-chemists.com/N3_2011/U/DMSO-technical_bulletin.pdf
In the EMEA 2009 guidance on residual solvents in pharmaceutical preparations DMSO is captured in class 3: Solvents in Class 3 may be regarded as less toxic and of lower risk to human health. Thus, the terminology ‘ in most cases this will be undesirable’ in the comment seems too generic to incorporate in the dossier. Quite some limitations of DMSO have already been mentioned in the dossier.

This information will not change the assessment in the restriction dossier. It can be considered to include the information sulphur traces to the Background Document.

Comment related to part E/F: No specific derogation for medical image and optical industry has been incorporated in the Dossier as only very limited information suggesting that alternatives might not be available was available to the Dossier Submitter. In our view, only a statement that alternatives are not available is not sufficient to underpin a derogation. Also the information given in this comment is not enough reason for us to include a derogation.  

	
	
	RAC Rapporteurs comments
RAC has to assess the proposal independent of iOELs, and it is then up to the Commission how to implement potential measures. Thanks for the information on DMSO.

	
	
	SEAC Rapporteurs comments
We agree with the response by the DS. During the PC no further information in relation to medical images or optical industry has been submitted.
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	Comment:
-

Specific comment:

Chapter A 
Page 11 A1.2 scope and conditions of use
The semiconductor manufacturing industry sector that manufactures semiconductor devices (microchips) believes it can meet the proposed restriction.  The semiconductor sector would like to comment that eventual required demonstration of compliance with the restriction should not add excessive burdens.
The semiconductor manufacturing sector cannot speak to the fact of whether the industry’s direct supply chain and its formulators can meet this restriction proposal with a potential subsequent  distruption of the supply chain.
Chapter B Information on Hazard and Risk
Page 18 B 2.2 Uses
Table B.03 
Table B.03: categorisation of users of NMP in this restriction dossier
8. Electronic and semi-conductor industries 
The semiconductor sector manufactures semiconductor devices (microchips). This sector is not the same as the much larger electronics sector or the electronic equipment manufacturing sector and it is not possible to use the terms interchangeably.  So technical data and information provided by the SC industry is representative of that sector only. Actually, the semiconductor can be regarded as a sub branch of the electronics industry.
Chapter B Information on Hazard and Risk
Page 25
Electronics and Semiconductor Industries
1991 (Beaulieu and Schmerber) This study is not currently relevant information to use or include in the dossier. 
The semiconductor industry has submitted a table with relevant process categories for semiconductor. They are 1, 2, 8b and 9. On page 25 “NMP is used as a process aid for wafer cleaning. It is important to note that ‘cleaning’ is very much different from the typical understanding of cleaning in other industrial sectors. Wafer cleaning is done inside enclosed manufacturing equipment which is itself an inside controlled environment known as a clean room”.The industry is particularly concerned that the wafer cleaning process as has been classified the same as other industrial types of cleaning. This will lead to an inaccurate and invalid risk characterisation ratio. The use of the generic PROC 7 in table B 94 page 117 and in section B 11 Table B.116 page 125 for the cleaning process in the semiconductor industry is not coherent with the semiconductor industry practice, therefore PROC 1 must be taken into account and the relevant RCR  should be considered.
The description of routine operations process (wafer cleaning and removing processes and solvent processes) is for semiconductor manufacturing in line with PROC 1. The production takes place batch wise in a closed tool. The semiconductor industry would like regulators to be clearly aware that PROC7 (industrial spraying cleaning agents) describes a completely different process, which is absolutely not representative and even not acceptable in semiconductor manufacture. The presence of aerosols, particles and chemical vapours in the clean room atmosphere are not acceptable. The semiconductor industry does everything possible to keep the air and environment clean. PROC 7 situations will never exist. Therefore the risk characterisation ratio leading from this can never be applied to the semiconductor industry. Semiconductor industry has submitted  a table with relevant process categories for semiconductor. They are 1, 2, 8b and 9. 
Chapter C page 135-137
Electronics and Semiconductor industries
The semiconductor industry believes that the potential risk from NMP is fully controlled with the current measures in place in the semiconductor manufacturing industry.
In the area of wafer cleaning there is no blanket replacement currently available that delivers the same required performance that nMP based cleaning solutions deliver today. 
For NMP use as a solvent in dedicated formulations  currently, as in the case of semiconductor wafer cleaning, there are no nMP-free alternatives for all semiconductor uses that yield the same performance as NMP based solutions. For the majority of semiconductor uses, NMP-free or NMP-light products, which deliver equal or at least acceptable performance as NMP based solutions, still need to be invented and subsequently qualified. Qualification itself for the semiconductor industry is a technical  and mullti step process. It involves a lot of research and development activity, a significant lead-time for stringent material qualification, and then subsequent integration and verification of technical performance into individual company technologies. Only after these technical steps have been successful can the actual act of final introduction be attempted in volume manufacturing.
Chapter E. Justification why the proposed restriction is the most appropriate Community-wide measure
Page 158
Semiconductor industry see risk management option 3 as appropriate regulatory tool where the risk is managed  within the industry and  some certainty is provided for the industry using the critical substance.
Chapter F. Socio-economic assessment of the proposed restriction
Only 4 industry sectors were chosen to do a detailed socio economic analysis. The sectors chosen non-wire coatings, wire coatings, cleaning products and membranes are not suitable as a proxy for a cost analysis of the impact of a restriction of NMP on the semiconductor industry. It is hard to use membrane sector as a proxy for semiconductor with any accuracy. We would like to express, that a disproportionately burdensome regulatory measure  (i.e. authorisation)  that would limit the semiconductor sector’s ability to use NMP, would lead to significant business consequences for the sector without any commensurate benefit for human health or the environment from the semiconductor use.


	
	
	Answer 1:
The semiconductor manufacturing industry sector employs stringent risk management measures and safety practices to prevent NMP release at a manufacturing process level thus preventing worker exposure. The semiconductor uses NMP in a safe and highly controlled way. Stringent risk
mitigation measures are in place as standard, such as closed systems. Uses of NMP take place in batch processes in dedicated process equipment tool  in a controlled environment, i.e. the clean room. Here the presence of uncontrolled particles, as well as chemical vapors and gases constitutes an unacceptable risk from a safety and health as well as from a production quality viewpoint. This risk is typically eliminated and controlled through the application of enclosed manufacturing equipment. Alongside this, automated chemical delivery systems are installed to create a barrier between workers and the process and protect against chemical and physical hazards in the work environment. Continuous local and equipment exhaust ventilation under alarm are also present.  In addition although exposures are controlled and negligible, companies follow applicable regulations and have policies in place  to not allow preganant women to work in any location where potential exposure to chemicals and other risks may occur.
  Examples of technical methods in place by typical activity type are listed below.
-	1(a) wafer cleaning and photoresist removing processes /  routine operations
-	1 (b) solvent processes / routine operations
o	Process tools are located in the clean room where a stringent clean regime is maintained as a requirement for production which also ensures no chemical releases 
o	Closed systems (see Figure X01.2: picture on page 272 of Annex XV Restriction  Report 
o	Continuous local exhaust ventilation under alarm
o	Dermal personal protective equipment (PPE) is worn.
o	PROC 1 
-	2. maintenance
o	Tool emptied and purged prior to invasive maintenance
o	Maintenance occurs at room temperature under local exhaust ventilation.
o	Wearing of proper PPE as determined at the local site level.
o	Dermal exposure is controlled
-	3. chemical storage, dispensing, and handling
o	Segregated Storage per local codes 
o	Automatic, ventilated, and fully enclosed supply and discharge systems 
o	Dermal exposure is controlled.  Personal protective equipment is worn during drum, canister and bottle change out (chemical protective gloves, safety glasses, chemical resistant arm protection, and shoes)
	Bottles are only used for small uses with PPE
o	General ventilation and local exhaust ventilation
o	PROC 8b/9
The description of routine operations process (wafer cleaning and photoresist removing processes  and solvent processes) are  for semiconductor manufacturing in line with PROC 1. The production takes place batch wise in a closed tool. The semiconductor industry would like to clearly state that PROC7 (industrial spraying /cleaning agents) describes a different process, which is absolutely not representative of semiconductor manufacturing in terms of exposure. The presence of aerosols, particles and chemical vapors in the clean room atmosphere are not acceptable. PROC 7 type situations do not exist in semiconductor manufacturing. Therefore the risk characterisation ratio leading from this cannot be applied to the semiconductor industry use of NMP. The semiconductor industry has submitted a table with relevant process categories for semiconductor. They are PROC 1, 2, 8b and 9. 
 Please see the table included as a relevant non confidential attachment to this submission on question 1 -
 Semiconductor manufacturing industry and the EU REACH Use descriptor system table: 
On page 25 the report notes that “NMP is used as a process aid for wafer cleaning. It is important to note that ‘cleaning’ is very much different from the typical understanding of cleaning in other industrial sectors. Wafer cleaning is done inside enclosed manufacturing equipment which is itself an inside controlled environment known as a clean room”. Semiconductor wafer cleaning process are not similar to other industrial types of cleaning and therefore should not inaccurately be classified as the same as other industrial types of cleaning.   Thus, the use of the generic PROC 7 in sections B 10.1 and table B 94 on page 117 and in sections B 11 and Table B.116 on page 125 as a proxy for cleaning in the semiconductor industry will lead to an inaccurate and invalid risk characterisation ratio (RCRs) for the semiconductor manufacturing across the process uses particularly for pregnant worker.


	
	
	Answer 2:
Please see the confidential table B.73 on page 101 of the Annex XV dossier for the relevant typical current workplace exposure levels for the semiconductor manufacturing industry.
 Table B.73: Semiconductor Activity Types, Descriptions and Reported Exposure Measurement ranges (personal communication)
With these  risk management measures in place (answer 1) , the exposure levels are below the proposed thresholds (TWA and STEL). TWA applies in case of exposure scenario 1 (routine operation), STEL applies in case of exposure scenarios (chemical handling) and  (maintenance). 


	
	
	Answer 3:
The semiconductor manufacturing industry sector that manufactures semiconductor devices (microchips) believes it can meet the proposed restriction.  The semiconductor sector would like to comment that eventual demonstration of compliance with the restriction should be clearly defined and in line with national legal requirements. It should not add excessive or disproportionate burdens (i.e. should  not mandate continuous monitoring programmes).
The semiconductor manufacturing sector cannot speak to the fact of whether the industry’s direct supply chain and its formulators can meet this restriction proposal.
The industry strongly believes that the restriction route is the most effective way to manage the NMP substance under REACH. For clarity purposes the industry believes that the authorisation option should now not be taken forward for this substance as the overall risk is managed under the restriction annex XVII listing


	
	
	Answer 4:
The semiconductor manufacturing industry sector that manufactures semiconductor devices believes it can meet the proposed restriction including the timeline that is proposed in the restriction dossier.

	
	
	Dossier submitter response
Thank you for the comments related to the use and exposure of NMP in the semi conductor industry. The information has been added to the relevant sections of part B of the Background Document. We have not added separate exposure calculations to the dossier for the semi conductor industry, as the exposure description does not contain all the information required. A note has been made to reflect the comment that wafer cleaning occurs under different conditions as described under industrial cleaning. 

Thank you for the comments related to the socio-economic analysis. The signals given are already recognized in the Background Document.


	
	
	RAC Rapporteurs comments
Based on the description, we are pleased to note that NMP already is used in a safe way in the semiconductor industry. The RAC proposes a modified RMO3 as the best way forward. 

	
	
	SEAC Rapporteurs comments
The comment indicates that even the limit value originally proposed can be met. The revised proposal is using a limit value twice the original proposed. 
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	Date: 2014/02/20 13:04

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: France

Related to: (C)

Company name confidential: No

Attachment confidential: Yes (available from confidential version of RCOM)



Privacy comment: Protection of commercial interest


	Comment:
Additional information submitted in response to an ECHA’s request.


	
	
	Dossier submitter response
Thanks a lot for this additional information on the technical feasibility of DMSO in several applications. The information has been added to the relevant sections of part C.2. We would however like to mention that in our view it will not change the overall conclusion and proposed risk management measure.


	
	
	RAC Rapporteurs comments
Thanks for the additional information.

	
	
	SEAC Rapporteurs comments
Although the information demonstrates that DMSO are used for several of the scrutinized uses we agree with the DS that the overall conclusion is not changed.
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	Date: 2014/02/21 12:29

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Germany

Related to: (C)

Company name confidential: Yes

Attachment confidential: Yes (available from confidential version of RCOM)

Privacy comment: The information provided herein contains our confidential business information including our sales volume by each application, customer, and region.


	Comment:
The information provided herein is submitted in response to an ECHA’s request on 31 January, 2014. 
We, […], is the only representative appointed by […]. who is a major manufacturer of DMSO (EC. No. 200-664-3  Dimethyl sulfoxide).  We hereby provide with the intrinsic property and the market information of DMSO as a promising alternative of NMP.    Although our downstream users’ name are undisclosed at this phase, we could unveil it to ECHA on the confidential basis if necessary.


	
	
	Answer 1:
not applicable

	
	
	Answer 2:
not applicable


	
	
	Answer 3:
not applicable

	
	
	Answer 4:
not applicable

	
	
	Answer 5:
not applicable

	
	
	Dossier submitter response
Thanks a lot for this additional information on DMSO. The information has been added to the relevant sections of part C.2. We would however like to mention that in our view it will not change the overall conclusion and proposed risk management measure.


	
	
	RAC Rapporteurs comments
Thanks for the additional information.

	
	
	SEAC Rapporteurs comments
Although the information demonstrates that DMSO are used for several of the scrutinized uses we agree with the DS that the overall conclusion is not changed.

	320
	Date: 2014/02/26 21:10

Type: BehalfOfAnOrganisation

Org. type: Other contributor

Org. country: Austria

Related to: (A) (C) (F)

Company name confidential: No


	Comment:
Seitens der WKÖ wurde bereits eine ausführlicher Beitrag übermittelt, allerdings möchten wir auch auf die neue Frage Nr. 5 Stellung nehmen.


	
	
	Answer 5:
Die Festlegung eines unionsweiten Grenzwertes (MAK oder TRK-Wert), der dem bereits bewährten österreichischen bzw. deutschen MAK entspricht, erachten wir als sinnvollste Maßnahme. Hierbei greift man auf eine Regelung zurück, die sich nachweislich und flächendeckend innerhalb der Industrie bewährt hat. Darüber hinaus ist auch davon auszugehen, dass andere MS vergleichbare Regelungen bereits implementiert haben. In diesen Mitgliedstaaten wäre die weitere sichere Verwendung von NMP damit mit keinen Kosten verbunden und der vorsorglich erhöhte ArbeitnehmerInnenschutz wäre fair belohnt.
Wiederholt möchten wir hervorheben, dass die Festlegung eines Arbeitsplatzgrenzwertes durch die ArbeitnehmerInnenschutzgesetzgebung statt finden sollte. Dies erachten wir als das adäquatere Regelungsinstrument, welches mit entsprechenden Expertengremien und Erfahrungsschatz ausgestattet ist. Was wiederum zu Kostenersparnissen in der Verwaltung führt. Auch Doppelgleisigkeiten und Intransparenz können so hinten angehalten werden.

	
	
	Dossier submitter response	
Question 5 asks for suggestions for another restriction proposal. The discussion on measures outside REACH is in our view outside the scope of the RAC and SEAC opinion development.


	
	
	RAC Rapporteurs comments
The comment is noted.

	
	
	SEAC Rapporteurs comments
The comment is related to the legal framework and not to risk reduction options.
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	Date: 2014/02/27 14:41

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Czech Republic

Related to: (A)

Company name confidential: Yes


	Comment:
Our company, as a downstream user of NMP, will use this extraction solvent (NMP) in the production of lubricating base oils to remove aromatic hydrocarbons. This use of NMP is acknowledged in the Industrial Emission Directive (IED), Reference Documents on Best Available Techniques for Mineral Oils as a "best available technology". Therefore we are planning to modernize the technological process of lubricant base oil manufacturing by replacing the extraction solvent ( NMP instead of cresol).
It would be useful more deeply specify the uses that could be affected by the restriction. Anyhow, it can not be possible that a substance seen as a best available technique is up for restriction for industrial uses.
There is no sense to restrict any industrial uses because in general the pregnant women can not work in the workplace where they could be in the contact with the reprotoxic substances and where the unborn babies should be effected by the prenatal developmental toxicity.
Based on the information listed above we propose to remove the industrial uses from the restriction according to Annex XVII (of Regulation EC No. 1907/2006  REACH)


	
	
	Answer 1:
The NMP will be used within the closed system (selective rafination of lubricating oils)and standard PPE will be applied.

	
	
	Answer 2:
The use of NMP is planned (a future installation). The workplace exposure limits under planned RMM are not available so far.


	
	
	Answer 3:
The use of NMP is planned (a future installation). The workplace exposure limits under planned RMM are not available so far.

	
	
	Answer 4:
The use of NMP is planned (a future installation).

	
	
	Answer 5:
The use of NMP is planned (a future installation).

	
	
	Dossier submitter response
Thank you for your response.
The extraction techniques using NMP as described in the comment should be covered by chemical industry processes and may fall under the petrochemical industry description where also hydrocarbons are extracted. The Dossier Submitter is aware of NMP being part of a BAT. However, this does not preclude a substance of being subject to REACH restrictions. 

Pregnant women may be unaware of their pregnancy, while being exposed to a reproduction toxic substance at the workplace in their first trimester. Therefore, the Dossier Submitter is of the opinion that pregnant workers and their offspring are at risk from being exposed to NMP.


	
	
	RAC Rapporteurs comments
If NMP is used in a closed system, it should not be a problem to achieve exposure levels below the DNEL. The RAC supports having limit values covering the most sensitive subpopulation, including pregnant women.

	
	
	SEAC Rapporteurs comments
We agree with the DS response and note that BAT at present does not address worker protection issues.
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	Date: 2014/02/28 22:26

Type: BehalfOfAnOrganisation

Org. type: International organisation

Org. country: Belgium

Related to: (C)(E)(F)

Company name confidential: No

Attachment confidential: No




	Comment:
The use of NMP is nearly limited to PAI enamel, which is an overcoat of Class 200 Winding
Wire, as described in IEC 60317-13. Class 200 WW is growing in EU, as the best performing
wire. This standard is becoming predominant, also worldwide.
The use of NMP has been limited by the proportion of PAI itself (typically 20% of total
insulation), and by the increase of dry content.
The WW industry is subject to NMP exposure, due to the type of process, the number of sites
and machines. For that reason, measures are possible and measures were made to completely
commit the SCOEL value, 40 mg/m3, and fulfil Health and Safety requirements. This
commitment is definitely agreed within the WW industry.
If a stronger requirement than SCOEL value is decided, the WW industry points out the
necessary costs, described in the preparatory documents. These costs are explained by the
invest situation of the industry. This is a low profit industry, and existing SME could not
survive to massive and rapid investment costs.


	
	
	Dossier submitter response
Thank you for this very extensive description of the use of NMP in the wire coating industry. The Dossier Submitter is aware of the importance of NMP to the sector and reflected that in the restriction dossier. 

The information on costs and socio-economic consequences to the sector presented, varies slightly from the figures currently presented in the Background Document. For example, the Dossier Submitter notes that this comment suggests that current exposure levels in the EU wire coating industry is already at the level of 40 mg/m3. Some other signals received from the sector indicated that current exposure levels are significantly higher (up to 80 mg/m3). If exposure indeed is lower than previously stated, that might lower the cost figures currently presented in the Background Document somewhat (although that would require taking new assumptions). Although it will not change the overall picture, some of the information has been added to the Background Document. 


	
	
	RAC Rapporteurs comments
Agree with the DS response.

	
	
	SEAC Rapporteurs comments
Agree with the DS response.
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	Date: 2014/03/04 19:43

Type: BehalfOfAnOrganisation

Org. type: Other contributor

Org. country: Germany

Related to: (A)

Company name confidential: No


	Comment:
In the following comments, the restriction proposal submitted by the Dutch Competent Authority (RIVM) is solely discussed under formal and procedural aspects. Reasons are given why the proposal as it currently stands should be abandoned. Furthermore, it is suggested that either a restriction could be pursued entailing a different risk management option than currently chosen, or the authorisation pathway could be selected or, if a BOEL is to remain the risk management option of choice, this regulatory instrument should be included in the Chemical Agents Directive.

Specific comment:
Introduction
Core element of the restriction proposal is the introduction of a so-called “harmonised DNEL” for the workplace. Factually, this regulatory instrument is identical to a binding occupational exposure level (BOEL). 
BOELs are already existing regulatory instruments within the framework of both the Chemical Agents Directive (CAD – Dir. 98/24/EC; cf. Art. 3, para. 4, and Annex I) and the Carcinogens and Mutagens Directive (CMD – Dir. 2004/37/EC; cf. Art. 16, and Annex III, section A).
Comments
(i) Against the background of the existence of the legal instrument “BOEL” in a regulatory framework different to REACH, there seems to be no necessity to incorporate the same instrument into another regulatory framework, i.e. Annex XVII of REACH, unless convincing legal arguments are presented. However, such arguments are completely absent from the restriction report.    
(ii) The inclusion of the identical regulatory instrument “BOEL” in two structurally different legal frameworks, OSH directives and REACH regulation, respectively, would make the application of the instrument more complex as for each BOEL its respective legal environment would have to be taken into account.
(iii) Since the regulatory instrument “BOEL” is embedded in the OSH legal framework, it is not obvious how its additional inclusion in the REACH regulation could be accommodated with Art. 2 para 4 (a) of REACH, which refers explicitly to both the CAD and the CMD.
(iv) Irrespective of the legal framework chosen, the legal instrument “BOEL” falls within the scope of the Social Policy as addressed in Title X of the Treaty of the European Union (TEU). Thus, Art. 152 TEU applies and, therefore, the opinion of the Advisory Committee on Safety and Health (ACSH) has to be sought in the derivation process of any BOEL. Avoiding the opinion of the social partners constitutes an infringement on their participation rights and is, therefore, an affront to the social acquis of the Union. At the same time, the omission of an opinion of the ACSH contravenes Art. 110 para. 4 of REACH. 
Principally, a stakeholder consultation as pursued in the development of the restriction report can, at best, inform but cannot replace an ACSH opinion. The derivation process of such an opinion offers workers’ representatives within the ACSH the possibility of scrutinising the arguments forwarded by industry, and of responding to them if deemed necessary. The same holds for Member States’ representatives within the ACSH. 
Additionally, this specific stakeholder consultation was completely unbalanced, as out of the 26 stakeholders addressed, only a single one (ETUI) was representing workers’ interests. Furthermore, neither have the objections raised by ETUI against the specific RMO chosen been made public in the restriction report nor have any reasons been given for not taking them into account.  
(v) The argument put forward by the Dossier submitter in section B.9.1.1. (p. 88) “whether the substitution of NMP of the basis of the workers’ protection Directive is to be considered ‘reasonable’ “ lacks any legal logic. According to the deliberation of the Dossier submitter, the substitution obligation of the CAD might only be enforceable for substances listed in Annex XIV or XVII of REACH. Both in view of the history of the CAD which came into force at a time when REACH was not even conceived, and of Art. 2 para. 4 (a) of REACH according to which the REACH regulation applies without prejudice to Directive 98/24/EC, this suggestion by the Dossier submitter is deemed absurd.  
(vi) In the restriction report, the Dossier submitter does not address the regulatory instrument of a binding OEL within the framework of the CAD (cf. Art. 3, para. 4 of the CAD) comprehensively but in a rather misleading way. 
Furthermore, the Dossier submitter confuses the roles of the different actors. Whereas it is the role of SCOEL to derive recommendations for health-based OELS or, under certain circumstances, to suggest the establishment of a binding OEL yet without proposing any numerical value for it unless based exclusively on health grounds, it is the prerogative of DG Employment (DG EMPL) as the Commission Service in charge to start the regulatory proceedings for establishing either an indicative OEL (IOEL) based on Art. 3, para 2 of the CAD or a binding OEL (BOEL) based on Art. 3, para. 4 of the CAD.  
Thus, the allegation of the Dossier submitter in section A.3.3. (p. 14) that the “harmonised implementation on an indicative OEL by all Member States is … not guaranteed” is misleading. Should the Commission be of the opinion that a harmonised OEL is warranted, it could start the proceedings based on Art. 3 para 4. of the CAD. 
The argument put forward by the Dossier submitter in section E.1.3.2 (p. 152) that “for only a few chemical agents … a binding OEL has been established at EU level” is insufficient for considering this regulatory option as “not realistic”. Were the Dossier submitter interested in this option, he should at least have contacted DG EMPL to receive reliable information and have presented it in this report, instead of including unfounded prejudice.
Given the information compiled in sections E and F of the Restriction Report, major preparatory work for the establishment of a binding OEL for NMP based on art. 3, para. 4 of the CAD has already been achieved. Thus, the implementation of such a value within the same timeframe of 60 months as suggested in the Restriction Report (cf. section E.2.3.2.1) should be feasible.   
(vii) Regarding the derivation of a value for the BOEL, it is unacceptable that the Dossier submitter did not make any attempt to approach SCOEL as the Scientific Committee of the EU in charge of deriving OELs and to ask SCOEL to review its previous Recommendation on NMP (SCOEL/SUM/119) but, instead, derived such a value unilaterally.
By refraining from inviting SCOEL to comment on the OEL for NMP derived by itself, the Dossier submitter decided to ignore and to override the scientific competence of a Scientific Committee of the Union.        
(viii) Additionally, for the derivation of the specific value of the BOEL, the Dossier submitter chose to deviate from both the methodology and the standard procedures applied by SCOEL when deriving proposals for health-based OELs.
With regard to the methodology, it is unacceptable that the Dossier submitter chose its own methodology different to that applied by SCOEL, without consulting with SCOEL and without giving SCOEL the opportunity to defend its own methodology. 
With regard to the standard procedures, it is unacceptable that the Dossier submitter ignored the established consultation procedure pursued in the development of a SCOEL Recommendation on any health-based OEL, that is inviting scientific comments by sending the draft recommendation to the contact points in all Member States.      
Conclusion
In view of the numerous procedural deficits and infringements on EU legal principles and EU legislation, the restriction proposal entailing the risk management option of a so-called “harmonised DNEL” should be abandoned immediately on formal grounds. 
Since the risks from NMP for workers are deemed not to be adequately controlled as suggested by the Dossier submitter, a different approach should be proposed. One option could be a restriction proposal with a different RMO within the framework of REACH; a second one could be the authorisation of certain uses of NMP via Title VII of REACH; and a third option could be the derivation of a binding OEL within the framework of the CAD (by way of art. 3, para. 4). 


	
	
	Dossier submitter response
Thank you for your comment. We are aware of this (important) discussion, but in our view this is outside the scope of the RAC and SEAC opinion development.


	
	
	RAC Rapporteurs comments
The comment is noted, but the arguments are not within the scope of RAC.

	
	
	SEAC Rapporteurs comments
The comment  is of more political nature and outside the scope of SEAC.
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	Date: 2014/03/05 15:56

Type: BehalfOfAnOrganisation

Org. type: Trade union

Org. country: Belgium

Related to: 

Company name confidential: No


	Comment:
EU legislation under the Chemical Agents Directive (98/24/EC) and the Carcinogen and Mutagens Directive (2004/37/EC) defines limit values for occupational exposure to chemicals. Such limit values are set via a well-established process involving the Scientific Committee on Occupational Exposure Limits (SCOEL)and governmental, employers' and workers' representatives. In order to respect the consistency and coherence of EU legislation and taking note of REACH article 2.4 (a) which stipulates that REACH is without prejudice to EU workplace legislation, the European Trade Union Confederation (ETUC) is of the opinion that it is unacceptable for limit values that are relevant to occupational exposure to be established in the context of other EU legislation.
The EU's Occupational Safety and Health legislation foresees the involvement of expert scientific evaluation, following a defined methodology and including external consultation via national contact points and the social partners in line with article 152 of the Treaty on the Functioning of the EU. 
The resultant SCOEL Recommendations are discussed in the tri-partite Advisory Committee on Safety & Health at Work which adopts Opinions on proposals for OELs. This procedure is scientifically based and follows an open and inclusive consultation and discussion with all relevant stakeholders. Thereafter, the Commission initiates the relevant legislative procedure.
Formal procedures under other legislative systems such as REACH should not seek to set official EU limit values for worker protection purposes which could present incoherence with limit values developed under OSH. However, it would be appropriate for such legislative systems to make reference to EU OSH existing limit values, and procedures for developing limit values for additional substances, for their policy development and implementation purposes.


	
	
	Dossier submitter response
Thank you for your comment. We are aware of this (important) discussion, but in our view this is outside the scope of the RAC and SEAC opinion development.


	
	
	RAC Rapporteurs comments
The RAC has analysed the different RMOs discussed in the proposal, and recommended a modified RMO3. With respect to the comment, it is up to the Commission to decide on the regulatory way forward.

	
	
	SEAC Rapporteurs comments
Thank you for your comment which is of more political nature and outside the scope of SEAC.
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	Date: 2014/03/07 19:23

Type: Individual

Org. type: 

Org. country: 

Related to: (A)

Company name confidential: No

Attachment confidential: No




	Comment:
We are not in agreement with the present proposal to define the TWA at 5mg/m3 and the STEL at 10mg/m3 for inhalatory exposure. We are, however, in full agreement for the preventive measures against dermal exposition, which is already practice in our industry.


	
	
	Dossier submitter response
Thank you for your comment. In relation to your remark on SCOEL: we are aware of this (important) discussion, but in our view this is outside the scope of the RAC and SEAC opinion development. The information provided relevant to part B will not lead to changes in the Background Document. Please note, that health effects in animal developmental toxicity studies have been observed when exposed to vapours of NMP, and not aerosols, based upon which the DNEL has been set.

The information presented on socio-economic elements, is largely in line with the information already presented in part F of the Background Document. However, some additional information is presented when it comes to conditions of the current machinery stock in Europe and on typical investment cycles in the European wire coating sector. Thank you for this additional information. This information has been used to further refine the compliance costs estimates and to further underpin the estimation of reasonable investment time for the wire coaters in the Background Document.



	
	
	RAC Rapporteurs comments
The RAC has proposed an inhalatory DNEL of 10 mg/m3.

	
	
	SEAC Rapporteurs comments
We agree with the DS response.
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	Date: 2014/03/12 12:45

Type: Individual

Org. type: 

Org. country: 

Related to: 

Company name confidential: No

Attachment confidential: No




	Comment
-

	
	
	Dossier submitter response
Thank you for your comment. In relation to your remark on SCOEL: we are aware of this (important) discussion, but in our view this is outside the scope of the RAC and SEAC opinion development. The information provided relevant to part B will not lead to changes in the Background Document. Please note, that health effects in animal developmental toxicity studies have been observed when exposed to vapours of NMP, and not aerosols, based upon which the DNEL has been set.

The information presented on socio-economic elements, is largely in line with the information already presented in part F of the Background Document. However, some additional information is presented when it comes to conditions of the current machinery stock in Europe and on typical investment cycles in the European wire coating sector. Thank you for this additional information. This information has been used to further refine the compliance costs estimates and to further underpin the estimation of reasonable investment time for the wire coaters in the Background Document.


	
	
	RAC Rapporteurs comments
The RAC has analysed the different RMOs discussed in the proposal, and recommended a modified RMO3 and an inhalatory DNEL of 10 mg/m3. With respect to the SCOEL, it is up to the Commission to decide on the regulatory way forward.

	
	
	SEAC Rapporteurs comments
We agree with the DS response.
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	Date: 2014/03/12 15:43

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Germany

Related to: (A) (B) (C) (E) (F) (H)

Company name confidential: Yes

Privacy comment: Information is classified as confidential information. Reason is the protection of our commercial interests, including intellectual property.


	Comment:
As a medical device manufacturer we support the restriction proposal. Further information is classified as confidential information and submitted separately. Reason is the protection of our commercial interests, including intellectual property.

Specific comment:
answers to specific questions


	
	
	Dossier submitter response
Thank your for your support. 
Confidential information provided by the company is presented in comment 337.


	
	
	RAC Rapporteurs comments
The support for the restriction proposal is noted.

	
	
	SEAC Rapporteurs comments
No comments.
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Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. country: France

Related to: (A) (C)

Company name confidential: No

Attachment confidential: No



	Comment:
 -


	
	
	Answer 1:
Respiratory protection:
Ventilation and exhaust are our best solution to reduce our workplace exposure to NMP. Indeed, in clean rooms (semi-conductors development) and in labs or in anhydrous room (batteries development) we have local exhaust ventilation. Those local exhausts ventilations are either fume cupboard in labs, or they are integrated into equipment to capture NMP vapors at the source. In some cases, when local exhaust is temporary not possible for technical reasons (some maintenance operations), important ventilation is the key factor to reducing any possible exposure.
Skin protection:
Depending on the activities, we use gloves adapted to the risk: nitrile gloves for small projection risk and neoprene gloves if contact with NMP is likely to happen.

	
	
	Answer 2:
Our workplace exposure levels are often below the limit of detection (<25 µg/solid sorbent tube containing activated charcoal) or between few µg.m-3 and 3 mg/m3. These measured levels depend on the amounts used (up to 12 liters of NMP by process) and conditions of use.


	
	
	Answer 3:
We are not using as much NMP as many industrials in our research company. Achieving compliance with the proposed restriction seems to be possible without significant change in our installations and workplace procedures.
Specific case in France to monitor inhalation exposure:
In France, to ensure that 8-hour TWA exposure (called VLEP-8h) or  15 min peak exposure (called VLCT) are respected, we have to comply with a French order of 15th December 2009. This order specifies the methods to ensure compliance with the relevant exposure limit values. Following this regulation, exposure levels measured (at least 3 measures) must be below 10% of the exposure limit value (8h TWA or 15 min peak exposure). If one result is above 10%, six others measurements have to be carried on to ensure that the exposure limit value is respected (statistical theory).
Therefore, the main problem is to ensure compliance with the occupational exposure limit proposed in the restriction according to national method of measurement. It may be different in other countries, so it is difficult to say if additional measures are needed if we do not know the value we have to respect: 10% of the limit? 100% of the limit?


	
	
	Answer 4:
As a R&D Institute, we have little equipment using the NMP. However, we permanently manage to upgrade them to reduce NMP exposure levels.

	
	
	Answer 5:
As mentioned in the third question, the 8-hour TWA and the 15 min peak exposure limits proposed in the restriction will be difficult to respect, if it means respecting 10% of those limits (French order published in 2009).

	
	
	Dossier submitter response
Thank you for your comment. The research and development branch is not seperately covered in the Background Document, but may fall under the mentioned industrial sectors of battery production and semi conductor production one the one hand and the laboratory use on the other. Since exposure levels are already below the proposed inhalation DNEL it would seem that the restriction proposal will not affect business as usual. Note that according to REACH article 67.1 scientific research and development is not in the scope of Title VIII (restrictions). 
With respect to the enforcement situation in France where exposure levels must remain below 10% of the OEL to avoid additional measurements, we have no insight on how France will deal with the restriction proposal and whether or not France will impose additional requirements.


	
	
	RAC Rapporteurs comments
Thanks for the exposure information.

	
	
	SEAC Rapporteurs comments
We consider it reasonable to believe that the procedures under the worker protection legislation, in relation to higher frequency of monitoring if 10% of the limit value is measured, would be adapted also for similar restrictions under REACH. This is included in the draft opinion.   


	336
	Date: 2014/03/14 12:55

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. country: Germany

Related to: (B)

Company name confidential: No


	Comment:
BVMed is a German trade association representing 230 companies manufacturing a wide range of medical devices amongst which many devices based on different plastic materials and with live-saving or live-sustaining functions. Our answers regarding the specific questions below are given according to the best of our knowledge.
We notice that the dossier submitter sees need for further regulation of NMP and evaluates the option to set a binding OEL for NMP via SCOEL as not realistic. Taking into account these conditions the proposed approach for a partial restriction is appreciated in general.
Compared to an authorisation requirement under REACH (risk management option 4) this option will cause less administrative and formal burden for users. Anyhow the level of the proposed exposure limits is decisive for the overall assessment and the impacts on the European industry. 
Exposure limits based on disproportionately strict DNELs might lead to a ban of safe and socio-economically beneficial uses. In contrast to an authorisation process, socio-economic aspects will not be taken into account in future enforcement of a restriction. So special care must be taken on the proportionately, feasibility and the socio-economic impact of any provision of a restriction. 
In accordance with this the currently proposed exposure limits should be scrutinized.

Specific comment:
The derivation of the DNELs, included in the restriction proposal, is based on a conservative application of default assessment factors following ECHA Guidance R.8, a non-binding guidance on REACH (see legal notice in R.8). R.8 deviates significantly from the current derivation of OELs and its appropriateness and justification is also questioned by experts (see ECETOC, Technical Report 110: Guidance on Assessment Factors to Derive a DNEL, October 2010). An inappropriately low exposure limit is a serious burden for professional and industrial users and might jeopardize existing manufacturing in the European Union. So the derivation of the proposed binding DNELs should be scrutinized in detail.


	
	
	Answer 1:
Adequate risk management measures are selected and implemented by our members following the applicable occupational health and safety legislation and under consideration of the individual circumstances and workplaces.

	
	
	Answer 2:
Below the binding national OELs.


	
	
	Answer 3:
-/-

	
	
	Answer 4:
-/-

	
	
	Answer 5:
Costs for implementation of additional measures are mostly linked to the future level of the inhalation DNEL and the binding exposure limits respectively. A less conservative application of assessment factors and thus a higher binding exposure limit could significantly reduce the costs. So the derivation of the proposed DNELs should be scrutinized (see above) to ensure a proportional and feasible regulation of NMP.

	
	
	Dossier submitter response
Thank you for this comment. Up to now this specific use of NMP for the production of medical devices has not been mentioned explicitly in the restriction dossier. This specific use has been added to the Background Document (see also comment 337).


	
	
	RAC Rapporteurs comments
The RAC has applied the Reach guidance and proposed an inhalatory DNEL of 10 mg/m3 and a dermal DNEL of 4.8 mg/kg/day.

	
	
	SEAC Rapporteurs comments
We agree to your considerations in relation to scrutiny of socio-economic aspects with regard to proportionately, feasibility and the socio-economic impact of any provision of a restriction. If too many uncertainties, the authorisation route might be appropriate. 


	337
	Date: 2014/03/14 16:16 (follow up to comment 332)

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Germany

Related to: (A) (B) (C) (E) (F)

Company name confidential: Yes

Attachment confidential: Yes (available from confidential version of RCOM)

Privacy comment: protection of your commercial interests, including intellectual property


	Comment:
see attachment


	
	
	Dossier submitter response
Thank you for this comment. Up to now this specific use of NMP for the production of medical devices has not been mentioned explicitly in the restriction dossier. This specific use has been added to the Background Document. The Dossier Submitter, however, also recognizes that some of the statements made in this comment are not fully clear and are multi-interpretable.


	
	
	RAC Rapporteurs comments
The comment and the updating of the background document are noted.

	
	
	SEAC Rapporteurs comments
We note that you find an exposure level of 10 mg/m3 fully acceptable.

	338
	Date: 2014/03/14 16:42

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Germany

Related to: (C)

Company name confidential: Yes

Attachment confidential: No



	Comment:
PPE / Excerpt from SDS
Engineering measures
Technical measures and appropriate working operations should be given priority over the use of personal protective equipment.
Individual protection measures
Protective clothing needs to be selected specifically for the workplace, depending on concentrations and quantities of hazardous substances handled. The chemical resistance of the protective equipment should be enquired at the respective supplier.
Eye/Face protection: safety glasses
Hand protection
Full contact: Glove material butyl rubber, thickness 0.7 mm, breakthrough time > 480 min
Splash contact: Glove material latex, thickness 0.6 mm, breakthrough time > 60 min
The protective gloves to be used must comply with the specifications of EC Directive 89/686/EEC and the related standard EN 374
Other protective equipment: protective clothing
Respiratory protection: required when vapours are generated, recommended filter type A-(P2), the entrepreneur has to ensure that maintenance; cleaning and testing of respiratory protective devices are carried out according to the instructions of the producer. These measures have to be properly documented.

Specific comment:
During the assessment of DMSO strong emphasis is made of toxicologically and environmentally properties of DMSO demonstrating that DMSO is of low concern for the environment and the human health. Unfortunately, just a few general remarks were made on physical/chemical properties which might significantly influence worker’s safety.
It is well known in the literature (please refer to the attachments) that DMSO has some explosive potential in contact with special chemicals or at elevated temperatures. The temperature of decomposition processes may be reduced in the presence of substances with catalytic activity. Another issue regarding process safety is the high boiling point of DMSO which impedes the dissipation of heat. Based on this information a substitution of NMP by DMSO should be checked very carefully. Depending on the reactant the following severe effects are described:
•	strong exothermic decomposition reactions 
•	danger of explosions
•	danger of flammability respectively development of flammable gases or vapours
Additionally, the pure substance DMSO has no odour but it decomposes quite easily and due to the incorporated sulphur the decomposition products provide a quite distinct odour. Volatile and non-volatile decomposition products might influence the impurity profile/product quality of the newly synthesised product and might not be acceptable by every customer or downstream user (e.g. impact on smell or physic-chemical properties of the product, e.g. catalyst poison).


	
	
	Dossier submitter response
Thanks a lot for this additional information on DMSO. The information has been added to the relevant sections of part C.2.


	
	
	RAC Rapporteurs comments
Thanks for the information on DMSO.

	
	
	SEAC Rapporteurs comments
No further comments. Other Alternatives might be available for some uses. The evaluation of alternatives is based on information regarding uses already going on. Therefore we do expect that your information will lead to identification of more uses than already covered where NMP cannot be substituted.


	340
	Date: 2014/03/17 11:45

Type: MemberState

Org. type: 

Org. country: 

Related to: 

Company name confidential: No


	Comment:

We have added the following sentence at the end of the first paragraph of the general comments: 
Nevertheless, the German CA could support this proposal as it might be a more efficient way to improve occupational safety and health.
The substance NMP has been included in the Candidate List following a COM/ECHA proposal in 2011. Afterwards it was selected by ECHA for prioritisation for inclusion in Annex XIV of the REACH Regulation, i.e. for authorisation. However, the Dutch CA did not agree that authorisation was the best RMO for NMP and therefore initiated the restriction procedure in order to stop the authorisation process.
In this restriction proposal, the DNEL concept of REACH is used to establish an occupational exposure limit for all European countries. In principle the German CA supports any measures that improve occupational safety by reduction of exposure to solvents. However, the approach taken might not be consistent with other EU legislation and earlier conclusions by other scientific committees (e.g. SCOEL, 2009). The question therefore arises whether it is appropriate to use REACH Annex XVII to implement an OEL when at the same time other legislation exists for this purpose (e.g. CAD /CMD). This would be a precedent and needs careful consideration. Nevertheless, the German CA could support this proposal as it might be a more efficient way to improve occupational safety and health.
Furthermore, the restriction proposal has been targeted to occupational exposure while consumer uses have not been addressed. However, consumer use of NMP in inks has been registered and consumer health risks from uses in paints and cleaners cannot be excluded so far. In case the proposed reclassification of NMP is not successful, other risk management options would have to be considered in order to limit health risks from consumer uses of NMP. This could either be a restriction for consumer uses or authorisation for the remaining uses of NMP not yet covered by a restriction.


	
	
	Dossier submitter response
Thank your for your comment. we are aware of this (important) discussion, but in our view this is outside the scope of the RAC and SEAC opinion development.


	
	
	RAC Rapporteurs comments
The RAC has analysed the different RMOs discussed in the proposal, and recommended a modified RMO3. With respect to the comment, it is up to the Commission to decide on the regulatory way forward.

	
	
	SEAC Rapporteurs comments
No comments.


	341
	Date: 2014/03/17 12:12

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: France

Related to: (A)

Company name confidential: No


	Comment:
NMP is a critical solvent for the manufacturing of positive electrodes for li-ion batteries.


	
	
	Answer 5:
Protection of workers is already sufficiently covered by the existing TWA of 10 ppm (40 mg/m3) and a short time (15 minutes) exposure limit (STEL) of 20 ppm (80 mg/m3) as indicative OEL (IOEL). Therefore based on scientific rationales, we do not see the need to further reduce the existing limit values. 
We would like to point out that the exposure limit (OEL of 5 mg/m3) proposed by the Dutch competent authority is to our mind overly conservative and not adequately addressing the real risk resulting from exposure to NMP. The most sensitive population regarding NMP toxicity are women with child bearing potential. The Dutch competent authority defined their new exposure limit valid for all individuals in industrial and/or professional settings, not taking into account that the risk cannot be applied to all male workers and women without child bearing potential.
To address the real risk in the battery production plant, Exposure-Measurements of all workplaces where exposure to NMP cannot be excluded have been conducted. Based on this the workplace with the highest measured NMP concentration is exclusively appointed to male workers. Therefore, the proposed low exposure limit of 5 mg/m³ would not lead to additional safety of workers.


	
	
	Dossier submitter response
Thank you for your comment. Issues related to the DNEL derivation have been addressed already in the restriction dossier and now is for RAC to take further. Exposure measurements and specific information on the presence or absence of female workers at workplaces where NMP exposure can occur, have not been provided in the comments and therefore we cannot respond to that.


	
	
	RAC Rapporteurs comments
The limit value should apply to all workers, irrespective of sex.

	
	
	SEAC Rapporteurs comments
No comments.


	343
	Date: 2014/03/17 18:27

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Switzerland

Related to: (C)

Company name confidential: Yes


	Comment:
The binders produced by the commenting party (downstream user supplying further downstream users in the EU) are used for special applications (e.g. food contact) and are characterized by a high temperature and chemical resistance. Such binders require highly polar aprotic solvents with specific Hansen solubility in order to be used as resin solution. 
As the hazardous properties of N-Methylpyrrolidone, NMP (CAS 872-50-4) are known since a long time, the commenting party has searched for alternatives since more than five years (please see comments to section C).
In consequence, all research and substitution efforts invested to find an acceptable alternative for NMP meeting the required non/less hazardous and technological requirements were not successful in the last five years. 
The production and application of coatings cannot always be done in closed systems. Thus, proper ventilation of workplaces is in these cases mandatory. The design of sophisticated ventilation systems ensuring concentration limits being at least 4-fold reduced than the existing one requires considerable financial investment for exposure reduction (millions of Euros). If technically not feasible, additional costs incurred are related to relocation and termination costs. 
As a consequence, the production of the final article will be likely moved outside Europe to avoid such investments as the import of the article is not affected by this planned restriction (the final article is free of NMP).

Specific comment:
As the hazardous properties of N-Methylpyrrolidone, NMP (CAS 872-50-4) are known since a long time, the commenting party has searched for alternatives since more than five years.
Theoretically, potential solvents are NMP, N-ethyl-2-pyrrolidone, NEP (CAS 2687-91-4), N,N-Dimethylacetamid, DMAC (CAS 127-19-5), N,N-Dimethylformamid, DMF (CAS 68-12-2), and Dimethylsulfoxid, DMSO (CAS 67-68-5), Gamma Butyrolacton, GBL (CAS 96-48-0) and more. Practically, due to the known existing toxicological classification of NEP, DMAC, DMF and GBL these solvents are are no appropriate alternatives.
Also, another essential product criterion is the storage ability over a particular time and under certain conditions, which cannot be guaranteed with the above mentioned non-NMP solvents. The binders do not remain permanently resolved in these solvents. 
One solvent whose hazardous properties are not as bad as NEP, DMAC, DMF and GBL is DMSO. But DMSO is due to technological requirements no appropriate alternative for the commenting party due to the dissolving problems. This leads in consequence to the fact that the application of the products (produced with DMSO) is from a state-of-the-art point of view not possible as DMSO is causing major technical/processing problems and even quality problems in the final product.
Using DMSO as a substitute solvent leads already after very short use to an unpleasant, strong smell during processing and storage (disproportionation to dimethyl sulfide). This odour nuisance is unacceptable over a longer period like during the required production time. 
In consequence, all research and substitution efforts invested to find an acceptable alternative for NMP meeting the required non/less hazardous and technological requirements were not successful in the last five years. 


	
	
	Dossier submitter response
Although not specifically mentioned in the dossier, this use is in our view covered by the non-wire coatings. In the dossier it was concluded that alternatives are already available for non-wire coatings and no significant costs were expected for the proposed restriction measure. The information in this comment does not support this conclusion. Information on this specific use has been included in the Background Document.

In regard to DMSO, it is recognized in the restriction dossier that DMSO is not an alternative in all applications. 

Note: see also comments 345,347,348,349,355 and 365


	
	
	RAC Rapporteurs comments
It is noted that there seems to be conflicting experiences on the availability of alternatives for the non-wire coatings. 

	
	
	SEAC Rapporteurs comments
No further comments.


	344
	Date: 2014/03/17 18:37

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Germany

Related to: (C)

Company name confidential: Yes


	Comment:
The planned NMP restrictions could lead to life-threatening of smaller, specialized paint shops with niche uses. Due to the known classification of NMP the commenting party carried out experiments on potential substitutes already years ago.
A planned restriction would lead to the fact that certain product groups can no longer be economically reasonable produced in the EU. As a result, this will lead to a further exodus of the affected industry from the EU to developing countries with lower safety and environmental standards as the import of NMP free articles into the EU will not be affected by the planned restriction.

Specific comment:
Due to the known classification of NMP the commenting party carried out experiments on potential substitutes already years ago.
N,N-Dimethylformamid, DMF (CAS 68-12-2), N,N-Dimethylacetamid, DMAC (CAS 127-19-5), and N-ethyl-2-pyrrolidone, NEP (CAS 2687-91-4) have similar hazardous properties and are therefore not suitable as an alternative. Dimethylsulfoxid, DMSO (67-68-5), Gamma Butyrolacton GBL (96-48-0) or sulfolane (CAS 126-33-0) are - due to the inadequate dissolving capacity and due to the inadequate stability of the product – not a technically viable solution. The other alternatives mentioned in "ANNEX XV RESTRICTION REPORT PROPOSAL FOR A RESTRICTION" are not solvents which are suitable for the use of highly resistant polymers in contact with food. Other possible substitutes with similar chemical structure and therefore similar properties also show a high probability for a similar hazard.
A planned restriction would lead to the fact that certain product groups can no longer be economically reasonable produced in the EU. As a result, this will lead to a further exodus of the affected industry from the EU to developing countries with lower safety and environmental standards as the import of NMP free articles into the EU will not be affected by the planned restriction.


	
	
	Answer 1:

	
	
	Answer 2:

	
	
	Answer 3:

	
	
	Answer 4:

	
	
	Answer 5:

	
	
	Dossier submitter response
Unfortunately, it is not very clear what specific use of NMP is referred to in this comment. The term ‘small paint shops’ suggests that it refers to a consumer or professional use, however, that is not made explicit. For that reason, the Dossier Submitter sees no possibility to add any potential new information to the Background Document based on this comment. As mentioned in chapter C, replacement of NMP is possible via reformulation of coatings in the automotive industry.  


	
	
	RAC Rapporteurs comments
Agree with the dossier submitter.

	
	
	SEAC Rapporteurs comments
Agree with the Dossier submitter.


	345
	Date: 2014/03/17 19:09

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: United Kingdom

Related to: (C)

Company name confidential: Yes


	Comment:
-

Specific comment:
The binders produced by the commenting party (downstream user) are used for special applications (e.g. food contact) and are characterized by a high temperature and chemical resistance. Such binders require highly polar aprotic solvents with specific Hansen solubility in order to be used as resin solution. 
As the hazardous properties of N-Methylpyrrolidone, NMP (CAS 872-50-4) are known since a long time, the commenting party has searched for alternatives since more than five years.
Theoretically, potential solvents are NMP, N-ethyl-2-pyrrolidone, NEP (CAS 2687-91-4), N,N-Dimethylacetamid, DMAC (CAS 127-19-5), N,N-Dimethylformamid, DMF (CAS 68-12-2), and Dimethylsulfoxid, DMSO (CAS 67-68-5), Gamma Butyrolacton, GBL (CAS 96-48-0) and more. Practically, due to the known existing toxicological classification of NEP, DMAC, DMF and GBL these solvents are not appropriate alternatives.
Also, another essential product criterion, is the storage ability over a particular time and under certain conditions, which cannot be guaranteed with the above mentioned non-NMP solvents. The binders do not remain permanently dissolved in these solvents. 
One solvent whose hazardous properties are not as bad as NEP, DMAC, DMF and GBL is DMSO. But DMSO is due to technological requirements not appropriate alternative for the commenting party due to the dissolving problems. This leads in consequence to the fact that the application of the products (produced with DMSO) is from a state-of-the-art point of view not possible as DMSO is causing major technical/processing problems and even quality problems in the final product.
Using DMSO as a substitute solvent leads already after very short use to an unpleasant, strong smell during processing and storage (disproportionate to dimethyl sulfide). This odour nuisance is unacceptable over a longer period like during the required production time. 
In consequence, all research and substitution efforts invested to find an acceptable alternative for NMP meeting the required non/less hazardous and technological requirements were not successful in the last five years. 
The production and application of coatings cannot always be done in closed systems. Thus, proper ventilation in these cases of workplaces is mandatory. The design of sophisticated ventilation systems ensuring concentration limits being at least 4-fold reduced than the existing one requires considerable financial investment for exposure reduction (millions of Euros). If technically not feasible, additional costs incurred are related to relocation and termination costs. 
As a consequence, the production of the final article will be likely moved outside Europe to avoid such investments as the import of the article is not affected by this restriction (the final article is free of NMP).


	
	
	Dossier submitter response
Although not specifically mentioned in the dossier, this use is in our view covered by the non-wire coatings. In the dossier it was concluded that alternatives are already available for non-wire coatings and no significant costs were expected for the proposed restriction measure. The information in this comment does not support this conclusion. Information on this specific use has been included in the Background Document.


Note: see also comments 343,347,348,349,355 and 365


	
	
	RAC Rapporteurs comments
It is noted that there seems to be conflicting experiences on the availability of alternatives for the non-wire coatings.

	
	
	SEAC Rapporteurs comments
We agree with the DS response.


	346
	Date: 2014/03/17 21:56

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. country: United States

Related to: (H)

Company name confidential: No


	Comment:
The National Electrical Manufacturers Association (NEMA), representing manufacturers of electrical and medical imaging equipment, appreciates the opportunity to comment to EU authorities on behalf of its Magnet Wire Section on European Union (EU) proposals for tightening worker exposure limits for n-methyl pyrrolidone (NMP), plus EU further proposals to consider restricting manufacture and use of NMP in industry. 
  
We politely reject the premise that there’s a need for radical changes in chemical safety in the magnet wire industry.  The magnet wire industry in particular is accustomed to managing industrial solvents like NMP.  Workspaces and work tasks in the magnet wire industry are arranged to minimize exposures to solvents present in enamels, thinners, and cleaners.  Such arrangements include (but are not limited to) ventilation to reduce inhalation exposures, plus personal protective equipment (eg, resistant gloves and aprons) to reduce dermal exposures. 
  
There is currently some limited interest in re-thinking NMP exposures in the United States.  However, please note that all  informal feedback arising from those USA reviews of NMP exposures suggests that industrial exposures are well-managed.  Indeed, those same aforementioned instances of informal feedback suggest that USA regulators are concerned about NMP exposures from household NMP uses, not industrial use. 
 
There’s some historic regulation of NMP exposures that might be worthy of consideration by ECHA.  California Proposition 65 is acknowledged as one of the strictest toxics regulations in the world.  Cal Prop 65 developed a Maximum Allowable Dose Level (MADL) for NMP.  The basis for that Cal Prop 65 MADL for NMP was a US-EPA study that determined a No Observable Effect Level (NOEL) for NMP.  US-EPA’s NOEL for NMP was based on animal testing at 50 parts per million airborne NMP.  In other words, a US-EPA study reported no observable effects to laboratory animals when exposed to inhalation of NMP vapors at 50 ppm.  That’s the equivalent of roughly 200 milligrams NMP per cubic meter of breathable air.
 
With this in mind, we do not grasp ECHA’s interest in tightening workplace inhalation exposures for NMP.
 
NEMA would like to provide EU authorities with a further consideration related to NMP:   Magnet wire is absolutely integral to the efficient production, conversion, and management of electrical energy.  Some of the most advanced insulations for magnet wire rely on use of NMP as a raw material input. Reducing accessibility of NMP could negatively impact magnet wire production, which would be entirely counterproductive to the ongoing worldwide drive for more intelligent management of energy. 
  
Given the mechanisms already in place for controlling NMP exposures in the workplace, plus the low environmental persistence of NMP, the magnet wire industry sees no need for further regulation of NMP.  Given that there is a growing need for high-performance magnet wire, for the efficient production, conversion, and management of electrical energy, the magnet wire industry must have continued access to NMP. 
  
NEMA thanks the governing EU authorities for their consideration of this submittal.   


	
	
	Answer 5:
The National Electrical Manufacturers Association (NEMA), representing manufacturers of electrical and medical imaging equipment, appreciates the opportunity to comment to EU authorities on behalf of its Magnet Wire Section on European Union (EU) proposals for tightening worker exposure limits for n-methyl pyrrolidone (NMP), plus EU further proposals to consider restricting manufacture and use of NMP in industry. 
  
We politely reject the premise that there’s a need for radical changes in chemical safety in the magnet wire industry.  The magnet wire industry in particular is accustomed to managing industrial solvents like NMP.  Workspaces and work tasks in the magnet wire industry are arranged to minimize exposures to solvents present in enamels, thinners, and cleaners.  Such arrangements include (but are not limited to) ventilation to reduce inhalation exposures, plus personal protective equipment (eg, resistant gloves and aprons) to reduce dermal exposures. 
  
There is currently some limited interest in re-thinking NMP exposures in the United States.  However, please note that all  informal feedback arising from those USA reviews of NMP exposures suggests that industrial exposures are well-managed.  Indeed, those same aforementioned instances of informal feedback suggest that USA regulators are concerned about NMP exposures from household NMP uses, not industrial use. 
 
There’s some historic regulation of NMP exposures that might be worthy of consideration by ECHA.  California Proposition 65 is acknowledged as one of the strictest toxics regulations in the world.  Cal Prop 65 developed a Maximum Allowable Dose Level (MADL) for NMP.  The basis for that Cal Prop 65 MADL for NMP was a US-EPA study that determined a No Observable Effect Level (NOEL) for NMP.  US-EPA’s NOEL for NMP was based on animal testing at 50 parts per million airborne NMP.  In other words, a US-EPA study reported no observable effects to laboratory animals when exposed to inhalation of NMP vapors at 50 ppm.  That’s the equivalent of roughly 200 milligrams NMP per cubic meter of breathable air.
 
With this in mind, we do not grasp ECHA’s interest in tightening workplace inhalation exposures for NMP.
 
NEMA would like to provide EU authorities with a further consideration related to NMP:   Magnet wire is absolutely integral to the efficient production, conversion, and management of electrical energy.  Some of the most advanced insulations for magnet wire rely on use of NMP as a raw material input. Reducing accessibility of NMP could negatively impact magnet wire production, which would be entirely counterproductive to the ongoing worldwide drive for more intelligent management of energy. 
  
Given the mechanisms already in place for controlling NMP exposures in the workplace, plus the low environmental persistence of NMP, the magnet wire industry sees no need for further regulation of NMP.  Given that there is a growing need for high-performance magnet wire, for the efficient production, conversion, and management of electrical energy, the magnet wire industry must have continued access to NMP. 
  
NEMA thanks the governing EU authorities for their consideration of this submittal.   


	
	
	Dossier submitter response
Thank you for your comment. The exposure descriptions obtained from the wire coating industries indicate that elevated temperatures are used and wire coatings need to cure (dried in air), thus giving potential to high exposure levels. The exposure levels has to be viewed in relation to the toxicological reference value which has been extrapolated from the same point of departure as is referred to. In that respect, we have come to the conclusion that risks are not sufficiently controlled at this moment and actions are deemed necessary. 


	
	
	RAC Rapporteurs comments
Based on the Reach methodolofy, the RAC has recommended that the inhalation exposure should be below 10mg/m3, while also respecting the dermal DNEL of 4.8 mg/kg/day.

	
	
	SEAC Rapporteurs comments
No comments.


	347
	Date: 2014/03/18 09:56

Type: Individual

Org. type: 

Org. country: 

Related to: (C)

Company name confidential: No


	Comment:
-

Specific comment:
The binders produced by the commenting party (downstream user) are used for special applications (e.g. food contact) and are characterized by a high temperature and chemical resistance. Such binders require highly polar aprotic solvents with specific Hansen solubility in order to be used as resin solution. 
As the hazardous properties of N-Methylpyrrolidone, NMP (CAS 872-50-4) are known since a long time, the commenting party has searched for alternatives since more than five years.
Theoretically, potential solvents are NMP, N-ethyl-2-pyrrolidone, NEP (CAS 2687-91-4), N,N-Dimethylacetamid, DMAC (CAS 127-19-5), N,N-Dimethylformamid, DMF (CAS 68-12-2), and Dimethylsulfoxid, DMSO (CAS 67-68-5), Gamma Butyrolacton, GBL (CAS 96-48-0) and more. Practically, due to the known existing toxicological classification of NEP, DMAC, DMF and GBL these solvents are are no appropriate alternatives.
Also, another essential product criterion, is the storage ability over a particular time and under certain conditions, which cannot be guaranteed with the above mentioned non-NMP solvents. The binders do not remain permanently resolved in these solvents. 
One solvent whose hazardous properties are not as bad as NEP, DMAC, DMF and GBL is DMSO. But DMSO is due to technological requirements no appropriate alternative for the commenting party due to the dissolving problems. This leads in consequence to the fact that the application of the products (produced with DMSO) is from a state-of-the-art point of view not possible as DMSO is causing major technical/processing problems and even quality problems in the final product.
Using DMSO as a substitute solvent leads already after very short use to an unpleasant, strong smell during processing and storage (disproportionation to dimethyl sulfide). This odour nuisance is unacceptable over a longer period like during the required production time. 
In consequence, all research and substitution efforts invested to find an acceptable alternative for NMP meeting the required non/less hazardous and technological requirements were not successful in the last five years. 
The production and application of coatings cannot always be done in closed systems. Thus, proper ventilation in these cases of workplaces is mandatory. The design of sophisticated ventilation systems ensuring concentration limits being at least 4-fold reduced than the existing one requires considerable financial investment for exposure reduction (millions of Euros). If technically not feasible, additional costs incurred are related to relocation and termination costs. 
As a consequence, the production of the final article will be likely moved outside Europe to avoid such investments as the import of the article is not affected by this restriction (the final article is free of NMP).


	
	
	Dossier submitter response	
Although not specifically mentioned in the dossier, this use is in our view covered by the non-wire coatings. In the dossier it was concluded that alternatives are already available for non-wire coatings and no significant costs were expected for the proposed restriction measure. The information in this comment does not support this conclusion. Information on this specific use has been included in the Background Document.

Note: see also comments 343,345,348,349,355 and 365


	
	
	RAC Rapporteurs comments
It is noted that there seems to be conflicting experiences on the availability of alternatives for the non-wire coatings.

	
	
	SEAC Rapporteurs comments
No comments


	348
	Date: 2014/03/18 10:18

Type: Individual

Org. type: 

Org. country: 

Related to: 

Company name confidential: No


	Comment:
-

Specific comment:
The binders produced by the commenting party (downstream user) are used for special applications (e.g. food contact) and are characterized by a high temperature and chemical resistance. Such binders require highly polar aprotic solvents with specific Hansen solubility in order to be used as resin solution. 
As the hazardous properties of N-Methylpyrrolidone, NMP (CAS 872-50-4) are known since a long time, the commenting party has searched for alternatives since more than five years.
Theoretically, potential solvents are NMP, N-ethyl-2-pyrrolidone, NEP (CAS 2687-91-4), N,N-Dimethylacetamid, DMAC (CAS 127-19-5), N,N-Dimethylformamid, DMF (CAS 68-12-2), and Dimethylsulfoxid, DMSO (CAS 67-68-5), Gamma Butyrolacton, GBL (CAS 96-48-0) and more. Practically, due to the known existing toxicological classification of NEP, DMAC, DMF and GBL these solvents are no appropriate alternatives.
Also, another essential product criterion, is the storage ability over a particular time and under certain conditions, which cannot be guaranteed with the above mentioned non-NMP solvents. The binders do not remain permanently resolved in these solvents. 
One solvent whose hazardous properties are not as bad as NEP, DMAC, DMF and GBL is DMSO. But DMSO is due to technological requirements no appropriate alternative for the commenting party due to the dissolving problems. This leads in consequence to the fact that the application of the products (produced with DMSO) is from a state-of-the-art point of view not possible as DMSO is causing major technical/processing problems and even quality problems in the final product.
Using DMSO as a substitute solvent leads already after very short use to an unpleasant, strong smell during processing and storage (disproportionation to dimethyl sulfide). This odour nuisance is unacceptable over a longer period like during the required production time. 
In consequence, all research and substitution efforts invested to find an acceptable alternative for NMP meeting the required non/less hazardous and technological requirements were not successful in the last five years. 
The production and application of coatings cannot always be done in closed systems. Thus, proper ventilation in these cases of workplaces is mandatory. The design of sophisticated ventilation systems ensuring concentration limits being at least 4-fold reduced than the existing one requires considerable financial investment for exposure reduction (millions of Euros). If technically not feasible, additional costs incurred are related to relocation and termination costs. 
As a consequence, the production of the final article will be likely moved outside Europe to avoid such investments as the import of the article is not affected by this restriction (the final article is free of NMP).


	
	
	Dossier submitter response
Although not specifically mentioned in the dossier, this use is in our view covered by the non-wire coatings. In the dossier it was concluded that alternatives are already available for non-wire coatings and no significant costs were expected for the proposed restriction measure. The information in this comment does not support this conclusion. Information on this specific use has been included in the Background Document.

Note: see also comments 343,345,347,349,355 and 365


	
	
	RAC Rapporteurs comments
It is noted that there seems to be conflicting experiences on the availability of alternatives for the non-wire coatings.

	
	
	SEAC Rapporteurs comments
No comments.


	349
	Date: 2014/03/18 10:53

Type: Individual

Org. type: 

Org. country: 

Related to: (C)

Company name confidential: No


	Comment:
Comment to C.2.4:
The binders produced by the commenting party (downstream user) are used for special applications (e.g. food contact) and are characterized by a high temperature and chemical resistance. Such binders require highly polar aprotic solvents with specific Hansen solubility in order to be used as resin solution. 
As the hazardous properties of N-Methylpyrrolidone, NMP (CAS 872-50-4) are known since a long time, the commenting party has searched for alternatives since more than five years.
Theoretically, potential solvents are NMP, N-ethyl-2-pyrrolidone, NEP (CAS 2687-91-4), N,N-Dimethylacetamid, DMAC (CAS 127-19-5), N,N-Dimethylformamid, DMF (CAS 68-12-2), and Dimethylsulfoxid, DMSO (CAS 67-68-5), Gamma Butyrolacton, GBL (CAS 96-48-0) and more. Practically, due to the known existing toxicological classification of NEP, DMAC, DMF and GBL these solvents are are no appropriate alternatives.
Also, another essential product criterion, is the storage ability over a particular time and under certain conditions, which cannot be guaranteed with the above mentioned non-NMP solvents. The binders do not remain permanently resolved in these solvents. 
One solvent whose hazardous properties are not as bad as NEP, DMAC, DMF and GBL is DMSO. But DMSO is due to technological requirements no appropriate alternative for the commenting party due to the dissolving problems. This leads in consequence to the fact that the application of the products (produced with DMSO) is from a state-of-the-art point of view not possible as DMSO is causing major technical/processing problems and even quality problems in the final product.
Using DMSO as a substitute solvent leads already after very short use to an unpleasant, strong smell during processing and storage (disproportionation to dimethyl sulfide). This odour nuisance is unacceptable over a longer period like during the required production time. 
In consequence, all research and substitution efforts invested to find an acceptable alternative for NMP meeting the required non/less hazardous and technological requirements were not successful in the last five years. 
The production and application of coatings cannot always be done in closed systems. Thus, proper ventilation in these cases of workplaces is mandatory. The design of sophisticated ventilation systems ensuring concentration limits being at least 4-fold reduced than the existing one requires considerable financial investment for exposure reduction (millions of Euros). If technically not feasible, additional costs incurred are related to relocation and termination costs. 
As a consequence, the production of the final article will be likely moved outside Europe to avoid such investments as the import of the article is not affected by this restriction (the final article is free of NMP).


	
	
	Dossier submitter response	
Although not specifically mentioned in the dossier, this use is in our view covered by the non-wire coatings. In the dossier it was concluded that alternatives are already available for non-wire coatings and no significant costs were expected for the proposed restriction measure. The information in this comment does not support this conclusion. Information on this specific use has been included in the Background Document.

Note: see also comments 343,345,347,348,355 and 365


	
	
	RAC Rapporteurs comments
It is noted that there seems to be conflicting experiences on the availability of alternatives for the non-wire coatings.

	
	
	SEAC Rapporteurs comments
No comments



	351
	Date: 2014/03/18 12:31

Type: BehalfOfAnOrganisation

Org. type: National Authority

Org. country: Sweden

Related to: 

Company name confidential: No


	Comment:
Exposure to NMP – Input from the Swedish Work Environment Authority
The proposal is that a REACH restriction shall prohibit the use of NMP if the exposure by inhalation exceeds 5 mg/m3. Our position is that REACH should not in this way affect the application of health and safety legislation. This would be in contrary to Article 2.4 of the REACH Regulation. Directive 98/24/EC lays down the procedure for establishment of occupational exposure limit values for workplaces. Unless the Council and Parliament decide to change this procedure REACH should not be used to set such limits.
The proposal questions whether the indicative limit value recommended by SCOEL provides adequate security for pregnant workers. The Swedish Work Environment Authority suggests that SCOEL consider if their recommendation should be changed and justify their choice of uncertainty factor transparently. Each member state must in that case then determine their national limit value in accordance with article 3.3 of 98/24/EC.
We suggest that restrictions under REACH are used to prohibit prioritized unwanted chemical products used by workers.  An investigation must first state that there are technical and economic possibilities to use products containing other substances that are less likely to damage health. Substitution of hazardous products is usually a more effective way to reduce the risk than measures that reduce exposure. In cases where a respirator is the only reasonable measure it is especially justified to substitute.
The proposal includes a review of the various uses of NMP and when suitable substitutes are available. The Swedish Work Environment Authority recommends that NMP is prohibited in products where less hazardous reasonable alternatives exist. In particular we wish to prohibit chemical products widely used in non- industrial environments, such as graffiti removal and cleaning.


	
	
	Dossier submitter response
Thank your for your comment. we are aware of this (important) discussion, but in our view this is outside the scope of the RAC and SEAC opinion development.


	
	
	RAC Rapporteurs comments
The RAC has had to analyse the different RMOs proposed in the proposal, and while the RAC has recommended a modified RMO3, it is now up to the Commission to decide on the legal way forward.

	
	
	SEAC Rapporteurs comments
The comment is related to the legal framework and not to risk reduction options.


	352
	Date: 2014/03/18 13:00

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. country: United States

Related to: (G)

Company name confidential: No

Attachment confidential: No




	Comment:
SEMI would like to support the contribution of the European Semiconductor Industry Association (ESIA) to this consultation. Please find attached SEMI's message outlining key issues for our industry.


	
	
	Dossier submitter response
SEMI would like to support the contribution of the European Semiconductor Industry Association (ESIA) (ref 307) to this consultation. Please find attached SEMI's message outlining key issues for our industry.


	
	
	RAC Rapporteurs comments
Thanks for the information.

	
	
	SEAC Rapporteurs comments
We note that even the limit value originally proposed can be met. The revised proposal is using a limit value twice the original proposed.  


	354
	Date: 2014/03/18 14:05

Type: BehalfOfAnOrganisation

Org. type: National Authority

Org. country: Austria

Related to: 

Company name confidential: No


	Comment:
Obviously, the Derived No-Effect Level (DNEL) provided in the draft restriction report are different from the Indicative Occupational Exposure Levels (IOEL) derived by the Scientific Committee on Occupational Exposure Limits (SCOEL) in 2007.
The DNEL values provided in the draft restriction report seem to be more accurate than the SCOEL deriviation. Nevertheless, binding Occupational Exposure Levels should be set according to the EU occupational safety and health directives. 
It is therefor necessary that ECHA committees ask SCOEL to reevaluate und to revise the current IOEL in a close cooperation with ECHA Risk Assessement Committee. In particular, it is not acceptable to make any difference with regard to developmental toxicity whether a (potential) pregant woman is „part of general population“ or is a „worker“.


	
	
	Dossier submitter response
Thank you for your comments. We decided to  discriminate between female workers in the childbearing age and the general worker in order to be able to make impact assessments for the worker population as there are different critical effects. By taking the lowest DNEL automatically other workers would be protected too. However, if there are derogations (see RMO2) it may mean that risks remain for both worker population having risks for different effects. In the wording of the proposed restriction there is no discrimination. 

Further, we are aware of the political discussion on the relation between REACH and OSH legislation, but in our view this is outside the scope of the RAC and SEAC opinion development.


	
	
	RAC Rapporteurs comments
The RAC supports having one limit value, based on the most sensitive sub-population.

	
	
	SEAC Rapporteurs comments
The comment is related to the legal framework and not to risk reduction options.


	356
	Date: 2014/03/18 14:32

Type: MemberState

Org. type: 

Org. country: 

Related to: 

Company name confidential: No

Attachment confidential: No





	Comment:
We have consulted the The Swedish Work Environment Authority that advice against including occupational exposure limits in REACH. There is a procedure in place for setting EU-wide exposure limits in Council Directive 98/24/EC article 3. That procedure should be adhered to until the directive is amended. It is in our view inadvisable to set occupational exposure limits in several different legislations.
Furthermore:
The report (ANNEX XV PROPOSAL FOR A RESTICTION – NMP, section A.1.2, 2nd line) says that the limit values should not be exceeded “under normal operating conditions” this is not our interpretation of the proposed wording of the restriction which can be read that exposure should be below limit values in all circumstances and at all times. In the same report (section A.1.2, paragraph 5) it says that “Manufacturers and industrial and professional users of NMP must be able to demonstrate at the request of the local authorities that they comply with the above restrictions.” This also is not clear from the wording of the restriction, it may well be possible to require this based on other legislation e.g. worker protection legislation, but this is not clear.
We realise that the definition of TWA and the limit values (how they should be measured etc) refer to definitions in the worker protection legislation, but is this clear in legal terms when no reference is made in the proposed restriction? 


	
	
	Dossier submitter response
The definitions of TWA and analytical methods to measure limit values has been added to the Background Document. In the dossier the text “under normal operating conditions”  was used to exclude accidents, but the Dossier Submitter has no problem in deleting or improving this text.


	
	
	RAC Rapporteurs comments
The RAC has proposed DNEL values (inhalation and dermal) which represent 8 hours working days, thus being equivalent to the TWA.

	
	
	SEAC Rapporteurs comments
We read the “under normal operating conditions” as an explanation of the TWA value concept.


	355
	Date: 2014/03/18 14:33

Type: Individual

Org. type: 

Org. country: 

Related to: (C)

Company name confidential: No


	Comment:
-

Specific comment:
The binders produced by the commenting party (downstream user) are used for special applications (e.g. food contact) and are characterized by a high temperature and chemical resistance. Such binders require highly polar aprotic solvents with specific Hansen solubility in order to be used as resin solution. 
As the hazardous properties of N-Methylpyrrolidone, NMP (CAS 872-50-4) are known since a long time, the commenting party has searched for alternatives since more than five years.
Theoretically, potential solvents are NMP, N-ethyl-2-pyrrolidone, NEP (CAS 2687-91-4), N,N-Dimethylacetamid, DMAC (CAS 127-19-5), N,N-Dimethylformamid, DMF (CAS 68-12-2), and Dimethylsulfoxid, DMSO (CAS 67-68-5), Gamma Butyrolacton, GBL (CAS 96-48-0) and more. Practically, due to the known existing toxicological classification of NEP, DMAC, DMF and GBL these solvents are are no appropriate alternatives.
Also, another essential product criterion, is the storage ability over a particular time and under certain conditions, which cannot be guaranteed with the above mentioned non-NMP solvents. The binders do not remain permanently resolved in these solvents. 
One solvent whose hazardous properties are not as bad as NEP, DMAC, DMF and GBL is DMSO. But DMSO is due to technological requirements no appropriate alternative for the commenting party due to the dissolving problems. This leads in consequence to the fact that the application of the products (produced with DMSO) is from a state-of-the-art point of view not possible as DMSO is causing major technical/processing problems and even quality problems in the final product.
Using DMSO as a substitute solvent leads already after very short use to an unpleasant, strong smell during processing and storage (disproportionation to dimethyl sulfide). This odour nuisance is unacceptable over a longer period like during the required production time. 
In consequence, all research and substitution efforts invested to find an acceptable alternative for NMP meeting the required non/less hazardous and technological requirements were not successful in the last five years. 
The production and application of coatings cannot always be done in closed systems. Thus, proper ventilation in these cases of workplaces is mandatory. The design of sophisticated ventilation systems ensuring concentration limits being at least 4-fold reduced than the existing one requires considerable financial investment for exposure reduction (millions of Euros). If technically not feasible, additional costs incurred are related to relocation and termination costs. 
As a consequence, the production of the final article will be likely moved outside Europe to avoid such investments as the import of the article is not affected by this restriction (the final article is free of NMP).


	
	
	Dossier submitter response
Although not specifically mentioned in the dossier, this use is in our view covered by the non-wire coatings. In the dossier it was concluded that alternatives are already available for non-wire coatings and no significant costs were expected for the proposed restriction measure. The information in this comment does not support this conclusion. Information on this specific use has been included in the Background Document.

Note: see also comments 343,345,347,348,349 and 365


	
	
	RAC Rapporteurs comments
It is noted that there seems to be conflicting experiences on the availability of alternatives for the non-wire coatings.

	
	
	SEAC Rapporteurs comments
No comments.


	357
	Date: 2014/03/18 14:42 (follow up to comment 290)

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Germany

Related to: (A) (B) (C) (D) (F)

Company name confidential: Yes


	Comment:
Comments on the restriction proposal for 1-methyl-2-pyrrolidone (NMP) were already submitted by our company on November 27, 2013 (communication 02568d32-afdb-4d54-8cdb-f7b6d1bd73ca). The original comments submitted under this communication are not repeated in this document. This new comment refers to the request of the Committee for Socio-economic Analysis (SEAC) for additional information from stakeholders to assist with its opinion development for the 1-methyl-2-pyrrolidone (NMP) restriction proposal.
Please note that the request for additional comments was only published via the ECHA e-News from January 29, 2014 and no additional information can be found on ECHA’s restriction proposal website (only by opening the “give comment” web form). We would very much appreciate, if ECHA could for the future contact stakeholders directly via the contact details given in the previously submitted web form and make such requests clearly visible on the restriction proposal website.


	
	
	Dossier submitter response
Response from ECHA.
ECHA: Thank you very much for the comment provided in the Public consultation and those related to the improvement of the ECHA website. They will be taken into consideration, to improve communication with the stakeholders. 


	
	
	RAC Rapporteurs comments
The advice to ECHA is noted.

	
	
	SEAC Rapporteurs comments


	358
	Date: 2014/03/18 14:57

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: United Kingdom

Related to: (A) (C)

Company name confidential: Yes


	Comment:
Previously we moved away from DMF, DMAc etc but NMP is the last of the commercially available solvents that dissolve many of the engineering polymers we use in our coatings.  Without NMP the stability / cost of the coating we provide will be adversely affected.  We also believe that many of the solvents, which might work, but are not commercially available will end up be classified similar to NMP.  As such it puts our business at risk


	
	
	Answer 1:
In most applications NMP is sprayed in vented are and coatings is cured in oven with extraction so personnel are not subject to fumes.

	
	
	Answer 2:
Difficult to measure for just NMP as it is used in conjunction with other solvents but total solvent is <10 ppm except when adding solvent when 400ppm can be measured


	
	
	Answer 3:
Although not an issue at our site I do many of our customers could easily or without excessive cost measure or reduce the amount of NMP in the air.

	
	
	Answer 4:
At the moment we do not have a viable alternative for 50% of our business. The shelf of the products we currently make which is >12 months drops to four weeks with any solvent we try. So unless "new" commercially viable solvents become available half our business is at risk if NMP's use is restricted.

	
	
	Answer 5:
Restrict to professional use where companies have extraction systems which meets minimum limits.

	
	
	Dossier submitter response
Thank you for this comment. Unfortunately, it is not made explicit in the comment what specific coating use is covered here (that what is called ‘general coating’ in the restriction dossier, or one of the specific coatings, for example car coatings). This makes it very difficult to use the presented information for improving the Background Document. As mentioned in chapter C, replacement of NMP is possible via reformulation of coatings in the automotive industry.  


	
	
	RAC Rapporteurs comments
The response from the dossier submitter is supported.

	
	
	SEAC Rapporteurs comments	
We agree with the dossier submitter.


	360
	Date: 2014/03/18 15:34

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. country: Belgium

Related to: 

Company name confidential: No

Attachment confidential: No




	Comment:
Please find our comments within the attached documents...


	
	
	Answer 5:
Please find our comments within the attached documents...

	
	
	Dossier submitter response
Thank you for your comments. With respect to the comments related to the DNEL derivation. We are of the opinion that RAC should decide what extrapolation factors to consider as the Dossier Submitter already indicated why we have chosen the extrapolation factors as they are presented in the dossier. The Dossier Submitter evaluated kinetics data in rat and humans to see if the remaining uncertainties factor could be reduced. However, though the data provided some indications that human plasma levels of NMP may be lower than those in the rats after comparable external exposure, the data were not sufficiently robust to conclude that there are no remaining differences. Moreover, the remaining differences also include possible toxicodynamic differences for which we did not find comparable data in rats and humans. The Dossier Submitter therefore decided to keep the factor at 2.5. See also annex 4 of the Background Document.  


	
	
	RAC Rapporteurs comments
The RAC view on the kinetic data and the assessment factors is described in the opinion.

	
	
	SEAC Rapporteurs comments
No comments.

	363
	Date: 2014/03/18 17:12

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: Ireland

Related to: (C)

Company name confidential: Yes

Attachment confidential: No





	Comment:
Engineering measures
Technical measures and appropriate working operations should be given priority over the use of personal protective equipment.
Individual protection measures
Protective clothing needs to be selected specifically for the workplace, depending on concentrations and quantities of hazardous substances handled. The chemical resistance of the protective equipment should be enquired at the respective supplier.
Eye/Face protection: safety glasses
Hand protection
Full contact: Glove material butyl rubber, thickness 0.7 mm, breakthrough time > 480 min
Splash contact: Glove material latex, thickness 0.6 mm, breakthrough time > 60 min
The protective gloves to be used must comply with the specifications of EC Directive 89/686/EEC and the related standard EN 374
Other protective equipment: protective clothing
Respiratory protection: required when vapours are generated, recommended filter type A-(P2), the entrepreneur has to ensure that maintenance; cleaning and testing of respiratory protective devices are carried out according to the instructions of the producer. These measures have to be properly documented.

Specific comment:
During the assessment of DMSO strong emphasis is made of toxicologically and environmentally properties of DMSO demonstrating that DMSO is of low concern for the environment and the human health. Unfortunately, just a few general remarks were made on physical/chemical properties which might significantly influence worker’s safety.
It is well known in the literature (please refer to the attachments) that DMSO has some explosive potential in contact with special chemicals or at elevated temperatures. The temperature of decomposition processes may be reduced in the presence of substances with catalytic activity. Another issue regarding process safety is the high boiling point of DMSO which impedes the dissipation of heat. Based on this information a substitution of NMP by DMSO should be checked very carefully. Depending on the reactant the following severe effects are described:
•	strong exothermic decomposition reactions 
•	danger of explosions
•	danger of flammability respectively development of flammable gases or vapours
Additionally, the pure substance DMSO has no odour but it decomposes quite easily and due to the incorporated sulphur the decomposition products provide a quite distinct odour. Volatile and non-volatile decomposition products might influence the impurity profile/product quality of the newly synthesised product and might not be acceptable by every customer or downstream user (e.g. impact on smell or physic-chemical properties of the product, catalyst poison).


	
	
	Dossier submitter response
Thanks a lot for this additional information on DMSO. The information has been added to the relevant sections of part C.2.


	
	
	RAC Rapporteurs comments
The additional information on DMSO is noted.

	
	
	SEAC Rapporteurs comments
No further comments. Other Alternatives might be available for some uses. The evaluation of alternatives is based on information regarding uses already going on. Therefore we do expect that your information will lead to identification of more uses than already covered where NMP cannot be substituted.


	364
	Date: 2014/03/18 17:15

Type: MemberState

Org. type: 

Org. country: 

Related to: 

Company name confidential: No


	Comment:
Slovenia believes that measures for managing workers exposures to chemicals, especially those setting the exposure levels for working place should be considered within the scope of EU working legislation, namely directives 98/24/EC and 2004/37/EC.



	
	
	Dossier submitter response
Thank your for your comment. We are aware of this (important) discussion, but in our view this is outside the scope of the RAC and SEAC opinion development.


	
	
	RAC Rapporteurs comments
The RAC has analysed the different RMOs, and while proposeing a modified RMO3, it is up to the Commission to decide on the legal way forward.

	
	
	SEAC Rapporteurs comments
The comment is related to the legal framework and not to risk reduction options.


	365
	Date: 2014/03/18 17:15

Type: BehalfOfAnOrganisation

Org. type: Company

Org. country: United Kingdom

Related to: (C)

Company name confidential: Yes


	Comment:
The commenting party operates a continuous coil coating line involved in the application of high temperature non stick coatings to metallic substrates for the intended use of domestic bakeware. The total market throughout Europe is estimated to be in excess of 20,000 tonnes per annum of which the commenting party supplies approximately half. The total market for bakeware products per annum is in excess of 60 million euros and supports in excess of 1000 European based jobs
The primary solvent used in these non stick coatings has traditionally been NMP at levels between 25% and 50% of coating formulation. Currently the pre coating industry purchase an estimated volume between 800 and 1000 tonnes of coatings containing this solvent.
The commenting party has been aware for a number of years of the status of NMP and has worked with its suppliers of these coatings to substitute this solvent from the formulations. This evaluation to date has proved to be unsuccessful due to application and shelf life issues with the coatings. Work on substitution of NMP will continue.

Specific comment:
The binders used by the commenting party (downstream user) are used for special applications (e.g. food contact) and are characterized by a high temperature and chemical resistance. Such binders require highly polar aprotic solvents with specific Hansen solubility in order to be used as resin solution. 
As the hazardous properties of N-Methylpyrrolidone, NMP (CAS 872-50-4) have been known since a long time, the commenting party has searched for alternatives dating back more than five years.
Theoretically, potential solvents are NMP, N-ethyl-2-pyrrolidone, NEP (CAS 2687-91-4), N,N-Dimethylacetamid, DMAC (CAS 127-19-5), N,N-Dimethylformamid, DMF (CAS 68-12-2), and Dimethylsulfoxid, DMSO (CAS 67-68-5), Gamma Butyrolacton, GBL (CAS 96-48-0) and more. However practically, due to the known existing toxicological classification of NEP, DMAC, DMF and GBL these solvents are not appropriate alternatives.
Also, another essential product criterion, is the storage ability over a particular time and under certain conditions, which cannot be guaranteed with the above mentioned non-NMP solvents. The binders do not remain permanently resolved in these solvents. 
One solvent whose hazardous properties are not at a level of NEP, DMAC, DMF and GBL is  Dimethylsulfoxid, DMSO. But due to technological requirements DMSO is no longer an appropriate alternative for the commenting party due to the dissolving problems. This leads in consequence to the fact that the application of the products (produced with DMSO) is from a state-of-the-art point of view not possible as DMSO  causes major technical/processing problems and even quality problems in the final product.
Using DMSO as a substitute solvent leads after very short use to an unpleasant, strong smell during processing and storage (disproportionate to dimethyl sulfide). This odour nuisance is unacceptable over a longer period such as during the required production time. 
In conclusion, all research and substitution efforts invested to find an acceptable alternative for NMP meeting the required non/less hazardous and technological requirements were not successful in recent years. 
The production and application of coatings cannot always be done in closed systems. Thus, proper ventilation in these cases of workplaces is mandatory. The design of sophisticated extraction systems ensuring concentration limits being at least 4-fold lower than the existing UK OEL’s requires considerable financial investment for exposure reduction (potentially millions of Euros across the industry as a whole). If technically not feasible, additional costs incurred are related to relocation and termination costs. 
As a consequence, the production of the final article will be likely moved outside Europe to avoid such investments as the import of the article is not affected by this restriction (the final article is free of NMP).



	
	
	Answer 1:
At the commenting party site local exhaust extraction, yearly solvent monitoring, and personal protective equipment.

	
	
	Answer 2:
The commenting party current yearly solvent monitoring program of operators, gives personal airborne concentrations of between 1 and 6 mg/m3 average 3mg/m3 in standard processing conditions and airborne concentrations of between 12 and 20 mg/m3 at cleandown periods. The current long term exposure limit is 103 mg/m3 and short term exposure limit 309 mg/m3 in the UK.


	
	
	Answer 3:
Improved or revised extraction system for cleandown periods, improved or revised personal protective equipment, substitution of solvent used in cleandown from NMP to alternative this may however render the residue coating scrap

	
	
	Dossier submitter response
Although not specifically mentioned in the dossier, this use is in our view covered by the non-wire coatings. In the dossier it was concluded that alternatives are already available for non-wire coatings and no significant costs were expected for the proposed restriction measure. The information in this comment does not support this conclusion. Information on this specific use has been included in the Background Document.

Note: see also comments 343,345,347,348,349 and 355 


	
	
	RAC Rapporteurs comments
It is noted that there seems to be conflicting experiences on the availability of alternatives for the non-wire coatings.

	
	
	SEAC Rapporteurs comments
It seems that a restriction based on the RAC derived DNEL of 10 mg/m3 can be respected. However, it is not clear whether the clean down periods exceed 15 minutes where an exposure level of 20 mg/m3 would be acceptable. 
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	Date: 2014/03/18 17:23

Type: MemberState

Org. type: 

Org. country: 

Related to: 

Company name confidential: No


	Comment:
Slovenia believes that measures for managing workers exposures to chemicals, especially those setting the exposure levels for working place should be considered within the scope of EU working legislation, namely directives 98/24/EC and 2004/37/EC.


	
	
	Dossier submitter response
Thank you for your comment. we are aware of this (important) discussion, but in our view this is outside the scope of the RAC and SEAC opinion development.


	
	
	RAC Rapporteurs comments
The RAC has analysed the different RMOs, and while proposeing a modified RMO3, it is up to the Commission to decide on the legal way forward.

	
	
	SEAC Rapporteurs comments
The comment is related to the legal framework and not to risk reduction options.

	369
	Date: 2014/03/18 19:30

Type: BehalfOfAnOrganisation

Org. type: International NGO

Org. country: United Kingdom

Related to: (E)

Company name confidential: No


	Comment:
The dossier submitter does not demonstrate that the proposed restriction is the most appropriate EU-wide measure as authorisation seems to be preferable both from a risk control measure and from the point of view of the overall risk management options foreseen in REACH.

Specific comment:
The dossier submitter does not justify how restriction is the best EU wide measure. It claims (page 14) that “[t]he main disadvantage of the authorisation process is that it is costly and time-consuming both for industry as for authorities. Besides that, it gives large uncertainty to industry regarding the continuation of their business because an authorisation request will only be given for a limited period of time.” However this is a general sweeping statement that could be claimed for any authorisation process and it is not at all corroborated by a thorough socio economic in the proposal. Further it is disputed that a mandatory harmonised DNEL could be properly monitored on all workplaces in which NMP is used. 
The dossier submitter also claims in relation to the proposed restriction that “There are no specific concerns with regard to the monitorability . This can be done through enforcement.” However it is also noted in the dossier that there is uncertainty about the number of workers exposed to NMP in levels above the proposed DNEL, thus the monitorability of the restriction could not be deemed as effective as claimed by the dossier submitter.
In relation to RMO4 (Authorisation) it should be noted that a risk management option analysis was already carried out by the Netherlands and for transparency reasons it should be included in the dossier or referenced in the final opinion or background document. Although not available to the public, it is understood that the conclusion of that analysis was that authorisation is the best risk management option. Thus a comparison of the analysis made at that stage and the opposite decision to propose a restriction with similar characteristics of an authorisation would increase clarity on the political, rather that socio-economic reasons that have motivated the Netherlands to submit this proposal. Indeed, the dossier makes further sweeping statements such as that “[r]equesting for authorisation is costly and time-consuming, both for industry as for authorities especially given the widespread use of the substance. Besides, it gives large uncertainty to industry regarding the continuation of their business.” It is actually not clear how authorisation is more costly for authorities given that the nature of authorisation is to place the burden to prove the safety of use or the socio-economic benefits of continued use on the applicant for authorisation. Calculations have not been made about these costs. Further, no realistic estimation is given about the actual possibility that companies may relocate or terminate their activities in the EU. All figures provided in Table F.25 are confidential, thus cannot be commented thoroughly.


	
	
	Dossier submitter response
Thank you for your comment. In our view, based on the REACH legal text, both authorisation and restriction can apply for substances fulfilling the criteria of article 57 of REACH. No guidance is given on the most preferred option. As explained in the dossier, in our view in the case of NMP restriction is the most appropriate one. Indeed the Compentent Authority of the Netherlands in advance of preparing the restriction dossier, made an RMO analysis. This RMO analysis has not been published but the outcome of this RMO analysis was that a restriction is the most appropriate risk management measure (and not authorisation as mentioned in the comment). The text in section E of the dossier, is for a large extent copied from the RMO analysis.


	
	
	RAC Rapporteurs comments
The RAC has analysed the different RMOs, and while proposeing a modified RMO3, it is up to the Commission to decide on the legal way forward.

	
	
	SEAC Rapporteurs comments
Pros and Cons of the various RMOs are described in the BD and opinion.  






* (A) The proposal; (B) Information on hazard and risk; (C) Available information on alternatives; (D) Justification for action on a Community-wide basis; (E) Why a restriction is the most appropriate Community-wide measure; (F) Socio-economic Assessment of Proposed Restriction; (G) Stakeholder consultation; (H) Other information
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COMMENTS FOR NMP ANNEX XV RESTRICTION DOSSIER

The French agency for Food, Environmental and Occupational Health Safety (Anses) was requested
by the French ministry of Labor to carry out a study and to develop a tool to support the substitution
of chemicals classified as CMR 1A&1B according to the regulation (EC) n°1272/2008. The tool is a
website dedicated to substitution: www.substitution-cmr.fr.
Manufacturers and users of the substance 1-methyl-2-pyrrolidone (NMP) have communicated to
Anses information about the substitution of NMP they have already implemented. The information
given below is not exhaustive and based on volunteer companies.
All data are available on the French portal of substitution.

The data presented below are based on the information communicated by volunteer manufacturers
of chemicals. No data on the technical and economic impacts are communicated by the

manufacturers.

NMP Alternatives described
Annex XV restriction dossier.

in this table refer to “use category” of NMP which are listed in the
The alternatives presented below are not mentioned in the Annex XV

dossier.
Use Category Chapter Other NMP alternatives Comments from the
of the manufacturers
restriction
proposal
1'} [methylenebis(oxy)ldibutane Potential solvents used to
. (n°CAS 2568-90-3) .
Petrochemical . extract compounds from oils
industries Clpl28 Dlznethoxymethane without more explanation
(n“CAS 109-87-5) about the extraction process.
Diethoxyethane (n°CAS 462-95-3)
Pentanedioic acid, 2-methyl-, 1,5-
dimethyl ester (n°CAS 14035-94-0)
2,5,7,10-tetraoxaundecane
(n°CAS 4431-83-8)
. " 1,3-dioxolane (n°CAS 646-06-0)
Paint stripping - . . .
and graffity C.1p133 Dimethoxymethane Po'FentlaI alternatives for paint
removal (n°CAS 109-87-5) stripper.
A mixture containing dimethyl
glutarate (n°CAS 1119-40-0),
dimethyl succinate (n°CAS 106-65-0)
and dimethyl adipate (n° CAS 627-93-
0)
Pentanedioic acid, 2-methyl-, 1,5- | Potential alternatives for resin
dimethyl ester (n°CAS 14035-94-0) stripper. But in each case, these
A mixture containing dimethyl | alternatives are less effective
Cleaners Cipi34 glutarate (n°CAS 1119-40-0), | than NMP according to the

dimethyl succinate (n°CAS 106-65-0)
and dimethyl adipate (n° CAS 627-93-
0)

industrials. Manufacturers
notify that NMP still remains
the best chemical to dissolve
the polyurethane resin.




http://www.substitution-cmr.fr/



2,5,7,10-tetraoxaundecane

Af::;l?:arlal (n°CAS 4431-83-8) Potential solvents alternatives
industries C.1p138 | 1,3-dioxolane (n°CAS 646-06-0) in the synthesis of active
(synthesis) Dimethoxymethane (n°CAS 109-87-5) | ingredients.

Diethoxyethane (n°CAS 462-95-3)

Agricultural 2,5,7,10-tetraoxaundecane Potential solvents alternatives
chemical C.1p138 (n"CAS 4431-83-8) for the formulation of
industries ) 1,2,3-Propanetriol, 1,3(or 2,3)-O- agrochemicals

(formulation) methylene- (n°CAS 99569-11-6) '
2,5,7,10-tetraoxaundecane
Pharmaceutical (n"CAS 4431-83-8) Potential solvents for
C.1p 138 | 1,3-dioxolane (n°CAS 646-06-0)

production

Dimethoxymethane (n°CAS 109-87-5)

Diethoxyethane (n°CAS 462-95-3)

pharmaceutical production.

The data presented below are based on the information communicated by volunteer manufacturers
of chemicals. No data on the technical and economic impacts are communicated by the
manufacturers. NMP Alternatives described in this table refer to “use category” of NMP which are
not listed in the Annex XV restriction dossier.

Use Category Chapter Other NMP alternatives Comments from the
of the manufacturers
restriction
proposal
2,5,7,10-tetraoxaundecane Potential solvents
(n°CAS 4431-83-8) alternatives for chemical
1,3-dioxolane (n°CAS 646-06-0) synthesis.
Dimethoxymethane
Chemical synthesis C1 (n°CAS 109-87-5) According to the
Diethoxyethane (n°CAS 462-95-3) | manufacturer, the
alternatives described are
well suited to the synthesis
of scent molecules.
2,5,7,10-tetraoxaundecane
(n°CAS 4431-83-8)
Stripping and 1,3-dioxolane (n°CAS 646-06-0)
cleaning agent for c1 Dimethoxymethane Potential solvents
(n°CAS 109-87-5) alternatives.
metal surface -
Diethoxyethane (n°CAS 462-95-3)
1,1'-[methylenebis(oxy)]dibutane
(n°CAS 2568-90-3)






The data presented below are based on the information communicated by volunteer users which are
shared their substitution experience with Anses.
No data on the technical and economic impacts are communicated by the users.

Use Category

Chapter
of the
restriction
proposal

NMP alternatives

Comments from the users

Prespotting-agent
containing NMP (50-
70%)

C1

A mixture containing 2-methoxy-
1-methylethyl acetate (10-20%)

(n° CAS 108-65-6) and

1-

methoxypropan-2-ol (25-70%) (n°

CAS 107-98-2)

According to the user, the
alternative is as effective as
NMP in particular for ink
blots.

Mixture containing
NMP (85%w in the
mixture)

The textiles are
woven and knitted so
as to form a hook
and ball attachment
system. The coating
of the preparation
containing NMP
serves to harden the
hooks and balls and
to colour the textile.

C1

Water-based polyurethane resin

According to the user, the
company uses water-based
polyurethane resin with the
same effectiveness.

The data presented below are based on the information communicated by 2 companies: a volunteer
user of NMP and a volunteer manufacturer which proposes an alternative for the same “use

category”.

No data on the technical and economic impacts are communicated by the user and the manufacturer.

Use Category Chapter NMP alternatives Comments from the manufacturers
of the
restriction
proposal
NMP (4.5%w in the
mixture) .m the 2,5,7,10-tetraoxaundecane | According to the manufacturer, the
formulation of C1

polyurethane
adhesive

(n°CAS 4431-83-8)

alternative is possible.
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Table 1: Comparison of exposure limit calculations for NMP according to ECETOC, REACH TGD, German MAK Commission and SCOEL


			


			DNEL  (ECETOC)


			DNEL 
(REACH TGD)


			MAK value  (2012)


			SCOEL (2007)








			


Exposure Limit


			


40 mg/m3 (10 ppm)


			


10 mg/m3 (2.5 ppm)


			


82 mg/m3, 20 ml/m3 


- Peak limitation (2006): category II , excursion factor 2, 


- Pregnancy Risk Group  C





			


10 ppm (40 mg/m3) 
(8hr TWA)


20 ppm (80 mg/m3) 
(STEL 15 min)





			


Point of Departure


(relevant dose descriptor)


			


Developmental toxicity





OECD 414, rat:





NOAEC, maternal toxicity, inhalation, rat:  
125 mg/m3 (30 ppm)





LOAEC maternal toxicity, inhalation, rat: 
250 mg/m3 (60 ppm) due to transient decrease in maternal body weight gain





NOAEC, developmental toxicity, inhalation, rat: 250 mg/m3 (60 ppm)





LOAEC, fetotoxicity, inhalation, rat:   
500 mg/m3 (120 ppm) due to reduced fetal body weight 





Saillenfait et al, 2003


			


Carcinog./  chronic tox.





2-yr inhalat. study, rats: 



Borderline NOAEC/LOAEC
at 400 mg/m3; no carcinogenic potential, no difference in morbidity and mortality; slight body weight loss and a few slight changes in clinical pathology, minimal inflammation in lungs)








Lee et al., 1987


			


Developmental toxicity





OECD 414, rat:





NOAEC, maternal toxicity, inhalation, rat:  
125 mg/m3 (30 ppm)





LOAEC maternal toxicity, inhalation, rat: 
250 mg/m3 (60 ppm) due to transient decrease in maternal body weight gain





NOAEC, developmental toxicity, inhalation, rat: 250 mg/m3 (60 ppm)





LOAEC, fetotoxicity, inhalation, rat:   
500 mg/m3 (120 ppm) due to reduced fetal body weight 





Saillenfait et al, 2003


			


Reproductive toxicity



Two-gen. study, rats, inhalat:



NOAEC:  206 mg/m3 (50 ppm), 
LOAEC:  478 mg/ m3 (116 ppm) due to reduced body weigh development in pups





DuPont,  1990





Local irritation 



Volunteer study with 8 hr exposure to 80 mg/m3 : no signs of irritation, slight signs of eye and nasal irritation at 160 mg/m3 








NMP producers group 2005





			


Systemic toxicity









NOAELs in the range of
206-500 mg/m3

















Respiratory irritation and chemosensory effects





Human volunteer study with 8 hr exposure to 10, 40, 80 and 26/160 mg/m3):  


No irritant potency even during peak exposures to 160 mg/m3 



Bader et al., 2007








			Modification of starting point 


			6h/8h; 6.7/10 m3





			6h/8h; 6.7/10 m3


			6h/8h; 6.7/10 m3


			No modification


			No modification





			Exposure duration


			1   (entire sensitive period covered)


			1 (long-term study)


			1


			


			





			Interspecies Factor  rat - human


			1  (breathing rates normalize)


			1


			1


			


			





			Intraspecies factor (worker)


			3


			3


			5


			


			





			Factor Remaining Differences Uncertainty


			1


			1


			2.5


			


			





			Quality of database


			1


			1


			1


			


			





			Overall assessment factor


			3


			3


			12.5


			2.5 (systemic toxicity), 


1 (local effects)


			5 (systemic toxicity)


4 (local effects)





			Final calculated value


			41.88 mg/m3


			133 mg/m3


			10.05 mg/m3


			


			





			


Remarks


			


ECETOC AF applied


			


ECETOC AF applied


			


REACH TGD AF applied


			


AGS, Nov. 2010: At room temperature and 60% relat. humidity, the vapor saturation limit for NMP is ca. 100 ppm. At typical occupat. exposure conditions  in  range of OEL,  only vapor exposure possible. In animal experiments, signs of developmental toxicity only at conc. where aerosols are formed . Therefore , pregnancy risk group “Y” was retained
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Derivation of an inhalative occupational exposure limits for NMP


14.12.2012



Justification for selection of a worker DNEL for N-Methyl-2-pyrrolidone (NMP)


General


The long term inhalation DNEL (Derived No-Effect-Level) for workers that has been included in the REACH registration dossier for NMP was adapted from the EU Scientific Committee on Occupational Exposure Limit (SCOEL)’s list of Indicative Occupational Exposure Limit Values (IOELVs). IOELVs is a health-based, non-binding value, derived from the most recent scientific data available and taking into account the availability of measurement techniques. They set threshold levels of exposure below which, in general, no detrimental effects are expected for any given substance after short-term or daily exposure over a working life time. As provided for in the ECHA guidance document Chapter R.8 registrants (ECHA, 2010) are advised that “when an EU IOEL exists the registrant may, under conditions as described below, use the IOEL in place of developing a DNEL. Alternatively the registrant should, in accordance with the requirements of REACH, derive a DNEL following the steps outlined in the hazard assessment section of REACH Annex I.





A registrant is allowed to use an IOEL as a DNEL for the same exposure route and duration, unless new scientific information that he has obtained in fulfilling his obligations under REACH does not support the use of the IOEL for this purpose.”  Since no new or additional information has become available relevant to the hazard of NMP since the SCOEL assessment, it was deemed and still considered appropriate to use the IOELV as the DNEL.  


As part of the investigation into the acceptance of the SCOEL derived exposure limit, a comparison and discussion of the different options for the derivation of an exposure limit for the substance N-methyl-2-pyrrolidone for the workplace has been completed.  The methodology used by SCOEL and the German MAK Commission in deriving occupational exposure limits has been assessed and compared with the REACH Technical Guidance Document (TGD) in deriving a DNEL.


As introduction, the general principles applied by these independent expert committees, SCOEL and MAK Commission, are elucidated. Overall, it can be stated that both evaluate the available toxicological data on a chemical and if possible propose a limit based on scientific considerations of the entire data set rather than focusing on individual studies. If the database leads to the conclusion that it is possible to identify a clear threshold-dose below which exposure to the substance is not expected to lead to adverse effects, SCOEL is able to propose health-based IOELVs, using an Uncertainty Factor (UFs) on a case-by-case basis to provide adequate protection in the occupational situation.


In a recent review, an ECETOC Task Force has examined summary documents (SCOEL/SUM) prepared by SCOEL for 26 substances to support their proposals (ECETOC, 2010). Using the same key study(ies) as SCOEL, the Task Force calculated DNEL values for substances using the default assessment factors (AFs) as given in the REACH TGD (ECHA, 2010). The IOELV derived with the SCOEL Uncertainty Factor was compared to the DNEL value derived using the default assessment factor as outlined in Chapter R.8 in an effort to evaluate the effect of each methodology on the resulting number.  From this report, the following major conclusions could be drawn:


· In many cases, SCOEL did not define a single ‘key study’ and apply AFs to this study when deriving an exposure level but used an expert approach.  Important studies, uncertainty and strengths of the whole database are evaluated in the context of all available information to derive a starting point for further evaluation.


· SCOEL neither modified the starting point to take account of different daily exposure durations (typically 6 hours/day for animal study versus 8 hours/working day) nor did they modify for inhalation rate during light work (x 0.67). Using the REACH Technical Guidance Document Chapter R.8 (TGD) (ECHA, 2010) modification of the Point Of Departure (POD) often resulted in a modified N(L)OAEC of approximately half the experimentally identified value.


· In general, SCOEL did not apply an allometric interspecies AF but discussed the whole database to conclude on uncertainties taking into account human exposure data in the context of the NOAECs from animal studies. This holds also true for the intraspecies AF whereas according to the REACH TGD a default value of 5 is recommended for workers. 


· A default factor for additional uncertainty is not applied by SCOEL, rather the whole database is evaluated and any uncertainty is included in a single overall UF.  


· An AF for interspecies uncertainty for local effects observed in animal studies in contrast to REACH TGD is generally not used in the reviewed examples


· Regarding study duration, SCOEL generally did not use a separate AF for duration. This also applies to situations where human exposure data provided the key information.


· The overall default AFs as suggested by the ECETOC TF are lower than the default AFs as given in the REACH TGD, and with use generally result in DNELs closer to the IOELVs than the DNELs derived from REACH TGD default factors.



Generally, SCOEL identifies important studies and discusses the data in the context of the whole database to derive the starting point and identifies strengths and weaknesses of the database. This results in an overall uncertainty factor based on expert evaluation. In contrast, applying REACH TGD’s default AFs to the examples, results in DNELs which are, in general, considerably more conservative than the IOELVs obtained from expert judgement after assessment of the whole database. 


In the following, the derivation of inhalation exposure limits for NMP according to different expert panels (MAK Commission / SCOEL) and methodologies (REACH TGD vs. ECETOC) are described in more detail (see table 1).





SCOEL / IOEL value (2007)


Formularbeginn


The EU Scientific Committee on Occupational Exposure Limit Values (SCOEL) was set up by a Commission Decision with the mandate to advise the European Commission on occupational exposure limits for chemicals in the workplace. It does this through the preparation of scientific recommendations for the Commission which are used to underpin regulatory proposals on occupational Exposure Limit Values for chemicals in the workplace. In general, SCOEL evaluates a substance using the latest available scientific data and current best practices and the final SCOEL recommendation is then a basis for the further legislative procedure for adoption of an EU OEL.


In August 2007, the latest recommendation from SCOEL on a health-based OEL for NMP was published (SCOEL, 2007). The following effects were considered by SCOEL for derivation of an OEL:


a) the potential of the substance to produce respiratory irritation and chemosensory effects, both in humans and animals, and also narcosis and related findings at higher exposure levels, 


b) systemic toxicity of NMP, in particular reproductive toxicity in studies with experimental animals. 



Excerpts from the SCOEL document:


There were no indications of respiratory irritation or other health effects of NMP in a study involving exposure of human volunteers to 10, 25 or 50 mg/m3 over an 8 hour period (Akesson and Paulsson, 1997). Workers exposed to levels of up to 280 mg/m3 reported severe eye irritation and headache, but no dose-response relationship could be established (Beaulieu and Schmerber, 1991). In a comprehensive study 16 healthy young male volunteers were exposed to 10 mg/m3, 40 mg/m3, 80 mg/m3 and 25/160 mg/m3, the latter including peak exposures up to 160 mg/m3, NMP could be smelled by the subjects and it was reported to be slightly annoying. However, other symptomology indicative of an irritant potential, especially trigeminal sensations, were not elicited by NMP. The authors of the study concluded that NMP can be characterized as an odorous substance without irritant potency even during peak exposures of 160 mg/m3 (Bader et al., 2007, van Thriel et al., 2007). 


Developmental toxicity and some effects on fertility were reported in reproductive toxicity studies in rats, rabbits and mice, following exposure to NMP by the inhalation or the oral route at maternally toxic doses. NOAELs for reproductive effects range from 206 - 500 mg/m3 in inhalation studies. In a 2-year chronic toxicity/carcinogenicity study by the inhalation route in rats, minimal inflammation of the lung and slight systemic toxicity was reported in male rats at 18 months, but not at 24 months, at the highest exposure level of 400 mg/m3 (Lee et al., 1987). The dose level of 400 mg/m3 in this study was considered a borderline LOAEL/NOAEL. The increased incidence of hepatocellular adenomas and carcinomas seen at the top dose of 7200 ppm NMP in the diet in an 18-month feeding study in mice (Malley et al., 2001) was not regarded as relevant for the establishment of an OEL in humans, given the absence of genotoxic activity of NMP in vitro or in vivo and the recognized sensitivity of the B6C3F1 mouse and other mouse strains to development of hepatocellular tumors.


Taking into consideration the potential of NMP to produce respiratory irritation and chemosensory effects, both in humans and animals, and systemic toxicity, in particular reproductive toxicity in studies in experimental animals, a health-based OEL (8-hour TWA) of 10 ppm (40 mg/m3) was recommended.  A STEL (15 min) of 20 ppm (80 mg/m3) was proposed, in order to limit peaks of exposure which could result in irritation. This recommendation is supported by the results of inhalation studies in animals. While the human volunteer study of Bader and co-workers (Bader et al., 2007) could support an OEL of 20 ppm (80 mg/m3), given the absence of effects other than odor detection and slight perception of annoyance following exposure to up to 160 mg/m3 NMP in this study, the lower value of 10 ppm (40 mg/m3) was recommended in order to provide an adequate margin of safety for possible reproductive effects in exposed workers. In relation to the reproductive toxicity seen in studies with NMP in rats, rabbits and mice, changes seen at exposure levels of 250 - 500 mg/m3 by the inhalation route were minor (decreased pup weight and pup weight gain in the presence of maternal toxicity). NOAELs lay in the range 206 - 500 mg /m3. 
Application of an Uncertainty Factor (UF) of 5 to the lowest figure in this range provided an OEL of 40 mg/m3.


Due to the potentially significant dermal uptake of NMP, SCOEL recommended in addition biological monitoring. 5-HNMP (5-hydroxy-N-methyl-2-pyrrolidone) and 2-HMSI (2-hydroxy-N-methylsuccinimid), the two key metabolites of NMP, were considered appropriate biological indicators of exposure. For the longer half-life metabolite 2-HMSI, an 8-h TWA of 10 ppm (40 mg/m3) corresponds to a biological value of approximately 16 mg/g creatinine, 16 h post exposure for a work scenario without workload and approximately 22 mg/g creatinine for a work scenario with moderate workload. A Biological Limit Value (BLV) of 20 mg/g creatinine was therefore recommended for 2-HMSI, measured on the morning after an 8 h work-shift.  
For 5-HNMP, an 8-h TWA of 10 ppm (40 mg/m3) corresponds to a biological value of approximately 60 mg/g creatinine, 2-4 h post exposure for a work scenario without workload and approximately 75 mg/g creatinine for a work scenario with moderate workload. A Biological Limit Value (BLV) of 70 mg/g creatinine was recommended for 5-HNMP, measured 2-4 hours after the end of exposure. 





German MAK value (supplement 2006)


The MAK value for NMP was set in 1994 at 80 mg/m3 (19 ml/m3) as no effects were detected in a multi-generation study with rats after concentrations of 206 mg/m3 (50 ml/m3). Exposure to 478 mg/m3 (116 ml/m3) caused delayed body weight gains in the pups (E.I. du Pont de Nemours and Company, 1990). No other inhalation studies have been reported in the meantime, it has merely been adjusted to 20 ml/m3, which corresponds to 82 mg/m3. As noted in the SCOEL document, the MAK Committee notes in a study with volunteers, whole body exposure to 80 mg/m3 for 8 hours with and without physical activity caused a moderate odor nuisance, but no irritation. Even at exposure peaks of 160 mg/m3 weak eye irritation or irritation of the nasal mucosa was reported only in individual cases. No irritation effects were found for the physiological variables (palpebral closure frequency, nasal respiratory flow) even at exposure peaks. In 1994, NMP was classified in Pregnancy Risk Group C because prenatal toxicity was not observed until concentrations of 1000 mg/m3 (243 ml/m3) in rabbits and 680 mg/m3 (165 ml/m3) in rats. The NOAEC for rabbits was given as 500 mg/m3 (122 ml/m3) and that for rats as 360 mg/m3 (87 ml/m3). 


A developmental toxicity study with rats published in 2003 (Saillenfait et al.) yielded a NOAEC of 60 ml/m3 for developmental toxicity. Toxic effects on development, in the form of slightly reduced foetal body weights, were found at 120 ml/m3; this concentration also resulted in reduced maternal food consumption and reduced maternal body weight gains. Pregnancy Risk Group C was therefore retained based on this more recent study. 


Summary of Expert Panels


The German MAK Commission and the SCOEL review resulted in similar assessments of the existing data.  The studies identified in the reports reflect the key toxicological studies available on NMP.  As the values that are derived are health based assessments, and there are no newer studies to overrule the conclusions drawn by these expert panels it is sufficient, acceptable, and appropriate to adopt the IOELV as the DNEL to be protective of worker health. 



DNEL derivation 


To serve merely as a comparison with the IOELV, a DNEL derivation has been performed according to the guidelines provided for in TGD Chapter R.8 (ECHA, 2010).  For the derivation of the long-term inhalative DNEL, the most relevant study with the lowest NOAEL concentration in the most sensitive species has been taken into account.


In particular, studies on developmental toxicity and reproductive toxicity are considered most relevant in terms of the risk assessment for the substance. 


Regarding developmental toxicity, an inhalation study in rats published by Saillenfait et al. (2003) was identified as key study. Groups of pregnant rats were exposed to NMP concentrations of 0, 30, 60, and 120 ppm (125, 250 and 500 mg/m3), 6 h/day, on gestational days (GDs) 6 through 20. Dams were sacrificed on GD 21. Maternal body weights were measured on GDs 0, 6, 13, and 21; maternal food consumption was measured at weekly intervals during the gestation period. 
The treatment resulted in significant decreases in maternal body weight gain and food consumption in the high dose at 120 ppm (500 mg/m3) with some decrease in body weight gain also being evident at 60 ppm (250 mg/m3). At the end of the treatment period, the effect on body weight gain was no more present and there were no differences in the gestational weight change corrected for the weight of the gravid uterus between the groups.  Foetal toxicity occurred at 500 mg/m3 (120 ppm) indicated by reduced foetal weight (-5%). There were no adverse effects on embryo/foetal viability or evidence of teratogenicity. The authors identified NOAELs for maternal and developmental toxicity at 30 ppm and 60 ppm (125 and 250 mg/m3), respectively.


In a two-generation reproduction study with a developmental toxicity component, male and female rats were exposed to 10, 50 and 130 ppm NMP (41, 206 or 478 mg/m3; 6h/d, 7 d/wk) from days 34 of age to the end of the mating period for the males (100 exposure days) and until day 21 pp for the females (about 143 days, but interrupted from day 20 of gestation to day 4 pp). Animals were mated after a 12-week exposure period for a minimum of 14 days. On day 70 pp, one male and one female selected from each litter mated with newly obtained, non-exposed adults of the opposite sex to produce an F2-generation (Salomon et al., 1995 and E.I. Du Pont de Nemours and Company, unpublished report, 1990).   For the developmental toxicity phase of the study, females were exposed as described above but only till gestation day 20 when females were sacrificed and foetuses were examined for structural alterations. 
The only sign of parental toxicity was a reduced sensitivity to noise in P0 dams during the premating period. No effects on reproductive ability were recorded. There was indication of a slight and transient reduced body weight gain from days 5 to 21 pp in F1-pups whose parents have been exposed to 130 ppm, but not beyond day 21 pp. However, there were large variances for this effect among the different treatment groups.  Thereafter, the male and female offspring of this group and those of the remaining groups in the reproductive toxicity phase survived, matured, mated with newly purchased rats and delivered pups without detection of adverse effects. The only adverse effect regarding developmental toxicity was mild foetotoxicity in the form of significant reduction in weight of the foetuses (-7%) which occurred in the high dose group (130 ppm) only. The only effect in maternal animals was slight decreased response to auditory stimuli at 130 ppm. The NOAEL for both reproductive and maternal toxicity was reported as 50 ppm (206 mg/m3).  


In addition to the above described reproductive toxicity study, the chronic/carcinogenicity study in rats (2-yr inhalation) can be taken into account for the assessment of systemic toxicity and respiratory effects (Lee et al., 1987). In this study, a borderline NOAEC/LOAEC at 400 mg/m3 was obtained. 


For the further risk characterisation and DNEL calculation, the highest NOAEL with regard to the critical adverse effect will be taken into account. The NOAEL for developmental toxicity (60 ppm, i.e 250 mg/m3) obtained in the Saillenfait et al. study is considered as most relevant for the following reasons:


- Although the NOAEL in the two-generation study was slightly lower (50 ppm) compared to the NOAEL in the developmental toxicity study (60 ppm), the LOAELs of both studies are in the same range (120 – 130 ppm) showing the same effect in the foetuses (slight reduction in foetal body weight).  The “real” NAEL” for foetotoxicity in the rat after inhalative exposure might therefore be in the range ≥ 60 ppm < 120 – 130 ppm. The slight and transient effect on the pup weight gain at 
130 ppm in the two-generation reproductive toxicity study is considered to be less reliable due to the inconsistent data pattern between the groups. 


- In addition, the exposure in the two-generation study lasted significantly longer (pre-mating, mating and gestation) compared with  the developmental toxicity study (GDs 6 – 20)  without significantly changing the critical effect levels (i.e. LOAELs) which indicates that there is no aggravation or accumulation of toxic effects over time. 


- The slight effect on maternal body weight gain at 60 ppm in the developmental toxicity study was only transient and no more evident at the end of gestation period. It is therefore considered to be of minor biological relevance with regard to the further risk assessment. A slight and transient impairment of body weight gain of pregnant animals at the beginning of the treatment phase is frequently seen in this type of study and is not necessarily substance-specific, but could in many cases be explained by unspecific factors, e.g. stress due to the onset of the inhalative treatment. Such an unspecific effect is, for example, also noticeable in the control group of the same study (see table 1 of the publication), where a slight diminution of body weight gain was observed at the beginning of treatment during GD 6-13 (controls: 31 +/- 7 g) compared to the pre-treatment period (controls: GD 35 +/- 11 g), and this is also seen to a similar extent in the 60 ppm group (30 +/- 9 g in the pre-treatment phase versus 25 +/- 8 g during GD 6-13).   
In addition, the slight effect on maternal body weight gain was not observed in the two-generation study even at a distinctly higher concentration of 130 ppm and with a significantly longer exposure period which makes the relevance of this finding questionable. 


DNEL calculation 


For calculations of exposure limits using different points of departures and methods see table 1.


Due to the inhalation exposure route no allometric interspecies factor was applied as it is not appropriate. According to the ECETOC Guidance document, an intraspecies factor of 3 for workers was taken into account for both points of departures (developmental toxicity and chronic toxicity, respectively). In addition, both starting points were adjusted for 8 hr-exposures at the workplace and light work. No further AFs are deemed necessary based on the good quality and comprehensiveness of the database. Since the Assessment Factors could be considered the same for the inhalation studies described above, the one with the lower NOAEC will drive the DNEL calculation, which is the Saillenfait study.



Dose descriptor: NOAEC: 250 mg/m3  (60 ppm)


Basis for dose descriptor:  OECD 414 Prenatal Developmental Toxicity Study (Saillenfait et al. 2003). 





 Rationale for selection of dose descriptor:  Pregnant Sprague Dawley rats were exposed whole body to NMP vapour on GD 6 – 20.  Reduced foetal weights were observed at 500 mg/m3 (120 ppm) 





Modification of starting factor:  The starting factor needs to be adjusted from 6 hours per day to 8 hours per day. Also the worker ventilation rate needs to be adjusted from resting ventilation (6.7 m3) to respiratory volume for light activity (10 m3). 


 











Assessment Factors	AF	Brief Reason


	Intraspecies:	3	Worker variations 


	Interspecies:	1	No adjustment as breathing rates normalise


	Duration:	1	No adjustment as entire sensitive period covered


	Total:	3	(3)(1)(1) = 3





Calculation of DNEL:  (126 mg/m3) / 3 = 42 mg/m3 (ca. 10 ppm)





Discussion of applied assessment factors 


Intraspecies:





It is assumed that, the intraspecies variation in humans regarding systemic effects is greater than that in the more homogeneous experimental animal population. For intraspecies extrapolation, the REACH TGD suggests a default AF of 5 for workers whereas ECETOC in 2003 arrived at a factor of 3 for workers by a detailed review of the scientific literature. At the workplace, the exposed population is much more homogeneous and the health of the workforce is typically better controlled compared to the general population. Depending on the compound or category, specific lower intraspecies AF may be appropriate if supported by data, e.g. if there is no influence of metabolic transformation. In the case of NMP, there is evidence that the parent substance NMP is responsible for the embryotoxic effects, whereby its main metabolite 5-Hydroxy-NMP may be involved only to some extent (Flick et al., 2009; Saillenfait et al., 2007). This would support the hypothesis that possible metabolic differences between rats and humans are of lesser importance for risk assessment here.


Moreover, if an exposure is already driven far below the experimental NOAEL by other factors, the influence of e.g. enzyme polymorphism which are important at saturating concentrations decreases in a disproportionate way. In case of NMP, relevant toxicological effects (e.g. developmental toxicity) was only observed at high inhalation concentrations when the testing atmosphere contained an aerosol fraction. Under practical use conditions and at the current occupational exposure limits, such a saturated atmosphere will never occur and will be far below the experimental NOAEL in animal studies. Therefore, an AF of 3 as proposed by ECETOC is considered adequate in the case of NMP.


Interspecies:


ECHA Guidance document R.8 (ECHA 2010; p. 57) states that ”Where inhalative data are concerned, air concentrations for animal and human exposure are generally compared directly. Using this approach implies standardisation of inhalative data with reference to the respiratory rates. Since respiratory rates depend directly on caloric demand this means, that inhalative study results are (implicitly) extrapolated to humans on the basis of metabolic rate scaling (also termed allometric scaling)”.


Additionally, in the same document it is suggested that a default factor of 2.5 be applied to account for any remaining differences.  The ECETOC report 2010 provided examples that the additional factor of 2.5 is likely unnecessary as the allometric scaling is generally sufficient.  Since the allometric scaling is implicitly accounted for due to respiration rates this should also cover the uncertainty.  


Finally, there is evidence that the parent compound NMP is the causative agent for developmental toxicity and not a metabolite. To reduce the uncertainty in rat to human extrapolations regarding toxicokinetics, it was tried to determine in a rat PBPK model the relationship between NMP concentrations in maternal blood and decrements in foetal/pup body weights following exposures to NMP vapour. This ADME modelling in rodents and humans indicate that there is much similarity between the uptake and subsequent excretion of NMP in humans and rats (Poet et al., 2009). A more detailed description of the study can be found in Annex I of this document. In particular, the results of the study suggest that the estimated human equivalent concentrations, which represent the external NMP concentration that result in the same internal dose metric noted in animal studies at an effect level, are much higher than the current available OELs. Although this data might suggest even an AF < 1, a total factor of 1 is considered adequate to account for the interspecies differences.





Duration of Study:





The study in question and the effects considered are from a reproductive toxicity study.  The exposures took place during the entire foetal “lifetime”.  Therefore there is no need to extrapolate the findings further, because it is not scientifically justified.  As a result, an AF of 1 is applied for duration of exposure. 


In addition, the available inhalation reproduction toxicity studies with different exposure durations  (developmental toxicity study: from GD 6 to 20; two-generation study:  at least 106 days during pre-mating, mating and gestation) indicate that there is no aggravation or accumulation of effects over time as the LOAELs for the relevant effects (reduced foetal weight) were found to be in the same range  (120-130 ppm).





Database Uncertainties:


There is a substantial set of data on which to base the assessment of NMP.  In addition the values indicating toxicity are generally consistent across the endpoints measured, indicating a consistent effect of the chemical in question.  Given this, it is determined that no additional uncertainty needs to be accounted for and no additional assessment factor will be applied.





Following the REACH TGD, a total assessment factor could be proposed of AF 2.5 x 5 = 12.5 for workers regarding “remaining“ interspecies differences in combination with the intraspecies AF. In contrast, ECETOC proposed an overall factor of 3 for the workplace based on the evaluation of the scientific literature and an indication that that inter- and intraspecies variability are not independent variables (for further information see ECETOC TR 86 and ECETOC TR 110). The intraspecies variability in humans is taken into account by the specific AF of 3 for workers. The introduction of the “remaining” AF of 2.5 for interspecies variability would therefore mean an unjustified compilation of AF.


A further guidance is worth mentioning. Recently the German Ausschuss für Gefahrstoffe (AGS) published its concept of how to account for inter- and intraspecies variability (AGS, 2010). For the workplace, they apply an overall variability AF of 5 closer to the AF of 3 of ECETOC but clearly lower than the AF of 12.5 as proposed by the REACH TGD. No additional factor for “remaining” differences deemed necessary by AGS. Although the available literature is limited, a factor of 2 should cover the largest part of the toxicokinetic variability in workers and another factor of 2-3 should be sufficient for toxicodynamic variabilities. 





Human data on sensory irritation 


NMP is known to cause respiratory irritation at high concentrations and is classified according to CLP criteria with STOT SE Cat 3.


In general, local effects of irritants at the upper respiratory tract can either be caused by sensory irritation or tissue irritation. Sensory irritation is usually caused by lower exposure (Shusterman and Hummel, 2009) caused by the repeated or strong stimulation of the chemosensory system. These reactions are assumed to cause only reversible changes at the target sites (Hummel, 2000) and below the sensory irritation threshold no adverse changes are to be expected.  By contrast, direct tissue irritation is often accompanied by damage of cellular structures of the non-sensory cells or increased cell proliferation and this mostly seen at higher exposure concentrations. Sensory irritation is considered to be an early effect and more sensitive than cytotoxic tissue irritation.


In the case of NMP, reliable studies on sensory irritation in human volunteers are available, which were also considered by SCOEL and the MAK Commission.  In the study conducted by van Thriel et al. (2007), the chemosensory effects of NMP under controlled conditions were examined in human volunteers. The exposure consisted of NMP vapour concentrations of 10, 40 and 80 mg/m3 for 2 x 4h with an exposure free break of 30 min. To maximize chemosensory effects a peak exposure scenario (25 mg/m3 baseline, 160 mg/m3 peaks at 4 x 15 min, time-weighed average 72 mg/m3) was tested. The different exposure conditions were conducted with and without moderate physical workload. The physiological variables measured (rhinomanometry, eye blink rate, breathing frequency, subjective ratings of acute health symptoms, intensity of olfactory and trigeminal sensations) were unaffected by the different NMP concentrations. Only olfactory mediated health symptoms increased dose-dependently for which a strong adaptation was observable especially during the first 4 h of exposure. The authors, therefore, concluded that NMP concentrations of up to 160 mg/m3 caused no adverse sensory irritation or undue annoyance. 


This human data will be used for risk characterisation at the workplace and the following considerations can be made. If only slight or moderate sensory irritation is the relevant effect in humans, the upper range of the exposure (e.g. from relevant experimental exposure studies under controlled conditions comparable to workplace conditions) can be taken into account. For sensory irritation as a local effect, no further intraspecies AFs regarding pharmacokinetic differences is necessary. Regarding variations in human sensitivity this is covered by the variability in the study population. Sensory irritation occurs generally at lower concentrations than cytotoxic irritation and has a biological threshold. This implies that no accumulation of effects or tissue damage over time takes place below the threshold value and, thus, no further AF regarding exposure duration is considered necessary in this case. These conclusions are supported by a long-term study in rats (Lee et al., 1987) where only borderline effects with minimal respiratory irritation have been observed at a much higher concentration of 400 mg/m3 after two years exposure confirming the DNEL calculations based on animal studies.





Conclusion:


REACH requires from chemical manufacturers and importers detailed chemical safety assessments for all chemicals produced or imported in amounts >= 10t/year. Assessment of exposures have to be justified against derived no-effect levels (DNEL) which are based upon hazard assessments. The DNEL depend up on point of departure selected and the assessment factors subsequently applied. It is now becoming clear that even for relatively data-rich chemicals submitted in the first tier of registrations the multiplication of AF result in DNEL that are relatively low. These DNELs are extremely difficult to balance with the conservative exposure predictions using screening tools recommended under the REACH TGD.  Science based and substance specific “informed” AF should be preferred over ”default” AF wherever possible. This methodology is well-established and has been used for many years by organisations such as SCOEL or other scientific committees (e.g. German MAK Commission). Although the SCOEL documentation is not always transparent in explaining the individual factors underlying these assessments, IOELV have been established by an independent scientific expert committee after in depth review of the toxicological information. They are applicable across the EU and are meant to be protective of worker health. In the case of NMP, it should be emphasized that the SCOEL limit value is already lower than in most other countries of the world (only Denmark has a lower limit). In addition, with the integration of a bio-monitoring concept applying the recommended Biological Limit Values (BLV) and covering dermal and inhalation exposure, it can be ensured that workers are sufficiently protected. 
According to the REACH TGD, Appendix R.8-13 where an EU indicative occupational exposure limit value (IOELV) has been set, this may be taken as a DNEL provided that the exposure route and duration for the DNEL is the same as that for the IOELV and no new scientific information is available that would lead to a different value being set.  There is indication that the differences between IOELV and DNELs are in part due to differences in the application of factors for inter- and intraspecies variability. REACH TGD proposes a total AF for intra- and interspecies variability (excluding allometry) of 12.5 for workers while ECETOC proposes 3. The corresponding AF of 5 for workers used by the German AGS is close to the ECETOC proposal.


[bookmark: _GoBack]NMP is a well investigated and characterized substance for which comprehensive animal data on all toxicological endpoints as well as human information relevant for the work place is available. The SCOEL and MAK determinations provide science-based exposure limits based on the complete toxicological data sets using a weight of evidence approach.  In addition, DNEL-calculations according to the ECETOC guidance using animal data with the most sensitive animal species and toxicological endpoints is in line with the SCOEL assessment as it resulted in similar exposure limits. By contrast, a formal calculation by multiplying the REACH TGD default AF results in significantly lower values indicating an over-conservative limit, in particular when the well-known toxicological hazards of NMP and established industrial or professional work-place conditions are taken into account. Finally, reliable human information on sensory irritation as probably the most sensitive endpoints after inhalative NMP exposure confirms the DNEL calculations based on the most relevant inhalation studies in animals.
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Annex I


Description of the publication Quantitative Risk Analysis for N-Methyl Pyrrolidone Using Physiologically Based Pharmacokinetic and Benchmark Dose Modeling. 
Poet et al., Toxicological Sciences, 113, 468-482, 2010





Introduction and purpose of the study:


Generally, the usage of default uncertainty factors is a conservative approach that can yield exposure limits below the limit necessary to protect human health. The uncertainties associated with this default approach can be reduced by a quantitative consideration of interspecies pharmacokinetic differences. PBPK models which use pharmacokinetic and biological data to perform tissue specific dosimetric extrapolation across doses, routes and species have been widely applied for this purpose. They are used to determine the human equivalent concentration (HEC), which is the external concentration that results in the same internal dose metric noted in animal studies at an effect level, such as the NOEL. 





Additionally, the assessment may be further refined by applying BMD methods to characterize the dose-response relationship for chemically induced toxicity. The BMD approach is a preferable alternative to the NOEL/lowest observed effect level (LOEL) approach.   Since in utero exposures are of concern, some models consider major physiological changes occurring in the dam or mother over the course of gestation. 





In the described study, a rat PBPK model was applied to determine the relationship between NMP concentrations in maternal blood and decrements in fetal/pup body weights following exposures to NMP vapor. Benchmark dose modeling was used to better define a point of departure (POD) for fetal/pup body weight changes based on dose-response information from two inhalation reproductive toxicity studies in.  The adverse effects on the fetuses are attributed to the parent compound NMP. The POD and human PBPK model were then used to estimate the human equivalent concentration (HEC) which is the external concentration that results in the same internal dose metric noted in animal studies at an effect level, such as NOEL or the benchmark dose. 





Methods applied:


A simplified submodel for the metabolite 5-HNMP was also included because 5-HNMP represents 45–95% of the urinary excretion of NMP-derived radioactivity, so 5-HNMP may be used as a biomonitor for NMP exposures. Since a potential end point of concern was the low fetal and pup birth weights in rats, the model includes mathematical descriptions of the important physiological changes occurring in the dam and fetus.  Furthermore, an important parameter represent the partition coefficients which are needed to determine tissue-specific solubility of both NMP and 5-HNMP in the PBPK model. Partition coefficients for NMP and 5-HNMP were determined in human donor blood.  Partition coefficients were also determined from blood, liver, fat, muscle, skin, lung, and kidneys of male rats, from blood and liver in female rats, and from blood, liver, fetus, extraembryonic fluid, and uterus of pregnant female rats for both chemicals at the same time using an ultrafiltration technique.  Tissue/blood partition coefficients were calculated by dividing the measured tissue/saline coefficients by blood/saline coefficients. For the human model, tissue/blood coefficients were calculated using the rat tissue/saline coefficients divided by the measured human blood/saline coefficient.





For calibration of the rat model, the pharmacokinetics of NMP were evaluated following multiple routes of exposure. Data describing the pharmacokinetics of NMP following iv exposures were used to optimize metabolic rate constants without the confounding effects of absorption. Since the critical endpoint is change in fetal body weight following exposures to dams, data from nulliparous female rats exposed to 10 or 100 ppm radiolabeled NMP via inhalation for 6 h were used to calibrate the inhalation route of exposure. Two studies with oral exposure data were used to optimize an oral uptake value. 





Two data sets from a prenatal developmental toxicity study and a two-generation reproductive toxicity study were identified as appropriate bases for a dose-response assessment for NMP, including decreases in rat fetal body weight (Saillenfait et al., 2003) and decreases in rat pup body weight (Solomon et al., 1995).  The rat pregnancy model was used to simulate the study specific exposure. At the end of each simulation, the average daily AUC or the maximum blood concentration (Cmax) for maternal blood was determined.





The adult human PBPK model was calibrated with data from Bader and van Thriel (2006) and Bader et al. (2008). Eight male volunteers were exposed whole body in groups of four to NMP vapor concentrations of 10, 40 and 80 mg/m3 or approximately, 2.5, 10, and 20 mg/m3, respectively. Each group was exposed for 6 h and 10 min with an exposure-free interval of 10 min for collection of blood samples outside the exposure chamber. 
To examine the relative contribution of inhalation and dermal absorption to the total uptake of NMP during an 8-h whole-body vapor exposure, Bader et al. (2008) compared the excretion of NMP by human volunteers exposed to NMP vapor either with or without face shields that provided the breathing zone, mouth and nose, with filtered, NMP-free air. The dermal-only conditions were conducted with airborne NMP concentrations of 80 mg/m3; urine data from this study was used to calibrate the model for dermal vapor uptake. Analyses of urinary NMP, its metabolites, and creatinine were carried out by gas chromatography-mass spectrometry after solid-phase extraction.  





All dose-response modeling was conducted using US EPA Benchmark Dose Software. The data were assessed in terms of an internal dose measure, based upon the area under the curve (AUC) for parent chemical in maternal blood, averaged over the days of exposure during gestation as predicted by the rat PBPK model.





Further details of the model can be found in the publication.





Results and conclusions:


The maternal blood AUC did not vary greatly over the course of gestation, for example, the


model-predicted AUC for the 60 ppm exposure from the inhalation studies described by Saillenfait et al. were 189 and 195 mg h/l for non-pregnant and end of gestation, respectively.  The fetal AUC and Cmax were linearly proportionate to maternal exposure. In the absence of fetal validation data, it was decided by the authors that fetal internal dose measures are too uncertain for use in the assessment and that the maternal measures are a more acceptable dose metric to apply to the BMD analysis.  Interestingly, the lowest blood NMP-AUCs were associated with the inhalation NOELs reported by Solomon et al. and Saillenfait et al.


Concerning the BMD calculations, the geometric mean of the pup and fetal weights from Saillenfait et al. and Salomon et al. were compared and considered appropriate for further evaluation.  The geometric mean values for the daily AUC (internal dose) of the two studies are calculated to be 500 mg h/l (BMC1SD) and 350 mg h/l (BMCL1SD). The rat PBPK model indicates that the internal dose metric of 350 mg h/l (average daily AUC) corresponds to an NMP vapor concentration of 105 ppm.  Using the human PBPK model, the geometric mean values were transferred into a respective human equivalent concentrations (HEC), which represent the external concentration that result in the same internal dose metric noted in animal studies at an effect level (here BMD). Under the conditions of an occupational exposure of 8 h/day, 5 days/week they were calculated to be of 700 ppm (BMC1SD) and 480 ppm (BMCL1SD), respectively. This is about 25 - 50 times higher than the current international OELs, indicating sufficient protection workers. In addition, the authors concluded that these HEC values could serve as a basis for establishing an OEL for NMP with the application of appropriate uncertainty factors. 
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National Electrical Manufacturers Association

European Chemicals Agency November 29, 2013
Annankatu 18

P.O. Box 400, FI-00121

Helsinki, Finland

Re:  Public Consultation Relating to Proposed Restrictions on the
Manufacturing and Use of 1-methyl-2-pyrrolidone (NMP)

Dear Sir/Madam,

The National Electrical Manufacturers Association (NEMA), representing manufacturers
of electrical and medical imaging equipment, appreciates the opportunity to comment to
EU authorities on behalf of its Magnet Wire Section on European Union (EU) proposals
for tightening worker exposure limits for n-methyl pyrrolidone (NMP), plus EU further
proposals to consider restricting manufacture and use of NMP in industry.

We fail to grasp this further interest about NMP exposures in industry. It is our
understanding that large-scale manufacturing exposures are generally better controlled
and monitored than those exposures that may occur in the consumer/ small-shop
commercial settings.

The magnet wire industry in particular is accustomed to managing industrial solvents like
NMP. Workspaces and work tasks in the magnet wire industry are arranged to minimize
exposures to solvents present in enamels, thinners, and cleaners. Such arrangements
include (but are not limited to) ventilation to reduce inhalation exposures, plus personal
protective equipment (e.g. resistant gloves and aprons) to reduce dermal exposures.

As for talk of restricting manufacture and use of NMP in industry, NEMA would like to
provide EU authorities with a further consideration related to NMP: Magnet wire is
absolutely integral to the efficient production, conversion, and management of electrical
energy. Some of the most advanced insulations for magnet wire rely on use of NMP as a
raw material input. Reducing accessibility of NMP could negatively impact magnet wire
production, which would be entirely counterproductive to the ongoing worldwide drive
for more intelligent management of energy.

Given the mechanisms already in place for controlling NMP exposures in the workplace,
plus the low environmental persistence of NMP, the magnet wire industry sees no need
for further regulation of NMP. Given that there is a growing need for high-performance
magnet wire, for the efficient production, conversion, and management of electrical
energy, the magnet wire industry must have continued access to NMP.

1300 17th St N, Suite 900 - Arlington, VA 22209 - 703.841.3200





NEMA is the association of electrical equipment and medical imaging manufacturers.
Founded in 1926 and headquartered in Rosslyn, Virginia, its 400-plus member companies
manufacture a diverse set of products used in the generation, transmission, distribution,
and end use of electricity as well as medical diagnostic imaging. Worldwide annual sales
of products in the NEMA scope exceed $140 billion.

For questions or further information please contact Jonathan Stewart (Manager,
Government Relations) at 703-841-3245 or jonathan.stewart@nema.org.

Sincerely,

2t (ram

Kyle Pitsor
Vice President, Government Relations

1300 17th St N, Suite 900 - Arlington, VA 22209 - 703.841.3200



mailto:jonathan.stewart@nema.org
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European Semiconductor Industry Association

Non Confidential Attachment related to ESIA answer to question 1 on NMP consultation.

In addition to the answer provided to question 1 of the ECHA NMP public consultation, the
semiconductor industry has submitted a table with relevant process categories for semiconductor
manufacturing industry. See the table below: they are process categories 1, 2, 8b and 9.

Question 1: What Risk management measures, including technical means, aiming at reduction of
workplace exposure to NMP, are already implemented at your workplace / within your sector?

Semiconductor manufacturing industry and the EU REACH Use descriptor system

substances as
such orin
preparations
at industrial
sites

And/or

SU 16 -
Manufacture
of computer,
electronic and
optical
products,
electrical
equipment

of exposure

2 - Use in closed, con-
tinuous process with

occasional controlled
exposure

8B. Transfer of
substance or
preparation
(charging/discharging)
from/to vessels/large
containers at
dedicated facilities.

9. Transfer of
substance or
preparation into small
containers (dedicated
filling line, including
weighing)

Application Sector of Use Process category Product Environmental
(Sv) (PROC) Category (PC) | Release
Category
Electronics SU3: Industrial | 1 - Use in closed 33 Semi- 4 - Industrial
Manufacturer uses: Uses of process, no likelihood conductor | yse of
s

processing aids
in processes
and products,
not becoming
part of articles

6a — Industrial
use resulting in
manufacture of
another
substance (use
of
intermediates)

6b — Industrial
use of reactive
processing aids
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(europacable
winding wires group

Secretary general February 20. 2014
L.Danel

The aim of this presentation is to understand the
different steps in producing enamelled wire, and
the place of NMP.

Copper ore

Original question from ECHA (Helsinki):

For which applications within the wire coating industries the use
of NMP is a strict requirement, and for which applications NMP
has already been, or can, be replaced?

We would appreciate it very much if you could specify, in which
type of processes and in combination with which substances
(e.g. PVC, PAIL...) NMP still cannot be replaced.








METAL

WW are often called copper winding wires, since the biggest quantity of European WW are
made of copper.

Aluminium is the alternative material, although electrical and thermal conductivity are not as
performing as copper:

Copper Aluminium
density : 8.89 density : 2.7
conductivity IACS : 100% conductivity IACS : 60%

In Europe, we can roughly evaluate the part of copper to be 95%, and aluminium to be 5% in
weight nowadays. But the better density and the worse conductivity leads an equivalent part
of aluminium around 10%, devoted to special applications as distribution transformers.

Copper for electrical usage, high grade A, is coming from international mines and first ore,
not from recycling. It is necessarily produced through the highest and expensive process of

electrolysis, and delivered as copper cathodes. The London Metal Exchange is regulating the
copper market, for the WW industry, as well as the final customers.

COPPER MATERIAL

Copper cathodes are transformed in wire rod by continuous casting. Few WW producers have
their own casting operation; others are buying from the market: less than 10 producers of rod
in EU.

The copper rod is typically an 8 mm , hot rolled wire, on huge pallets.

The purity of copper is the main criteria: only a few parts per million of other metal -even
silver- will destroy the ability of further drawing and annealing.

The surface is very important as well: any impurity of 0.05 mm will lead to breaking the wire
when reduced in fine dimensions.

COPPER DIMENSIONS

All copper WW, big wires and thin wires, as thin as hair, are coming from the big 8 mm rod,
down to the desired dimension by pulling through diamond dies, which is called: drawing.

First is the breakdown drawing, from 8 to 2mm for instance, with 10 dies
Then you need to anneal the copper by heating.







Then is the medium wire drawing, with 20 diamond dies, plus annealing
Then the fine wire drawing, plus annealing, etc.

The final drawing and annealing are performed during the enamelling “in-line process”
because of the huge variety of the final requirements in dimensions. So the exact customer
need is produced in quantity and dimension.

Rod

2 mm

= Ju| | @,

breakdown machine annealing winding
8 mm machine

Breakdown machine








Fine Wire Drawing machine

ENAMEL TYPES

Enamels are provided by the enamel producers. There are 3 main suppliers in Europe. WW
producers gave up their enamel production.

The production of enamels includes:

- Synthesis in dedicated reactors

- Dilution in tanks with solvents

- Formulation of enamels according the final usage and type of machine
These processes are more and more automatic and encapsulated.

The enamel formulation
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Classification of the Winding Wires is made according the thermal classes, directly linked to
the type of enamels used.

Polyamide-Imide is the highest commercial enamel: thermal Class 220 when used as single
coat, and Class 200 when used as overcoat on Polyester (Imide) enamel.

Polyamide-Imide is the very largest use of NMP as overcoat with PE or PEI base coats.

NMP is also used in another overcoat, Aromatic Polyamide, superimposed on PAI as a 3°
coat, with self-bonding properties. This product replaces any supplementary impregnation at
customers, with great environment advantages.

A higher thermal class polymer, called Polyimide, is required by a very small segment
(special temperatures, radiation resistance etc.). The PI polymer is Poly(pyromellitic
dianhydride-co 4.4" oxydianiline) CAS # 25038-81-7. PI enamels need also NMP or DMAC.
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Polyesterimide (PEI) 53,0 10,6
Polyurethane (PU) 11,3 11,3
Poly(amide-imide) (PAI) 15,0 66,5
Polyester (PE) 10,1 1,0
Polyvinylformal (PVF) 6,0 6,3
Selfbonding (SB) 3,1 3,1
Others 1,5 1,5
Total 100 100

The dry content of enamels used in Europe has increased drastically in the past 30 years, from
a typical 20% up to 40%, or 45% today. This was permitted by new machinery and processes
as high production single line, and enamel improvements.

That means a parallel reduction of solvent usage, NMP included, for enamelling operations.








There is a physical limit of dry content increase, which is the viscosity of enamels to get the
right film on the wire.

ENAMELS HANDLING

Deliveries to WW are made by trucks. In the best case of mass quantities, a tanker is filling
buried tanks at the WW facility. In most cases, enamels deliveries are made by tanks of 1 to
several tons, in the enamel shop.

From this place, deliveries can be made by pipes directly to the enamelling machines. This
encapsulated process is possible for the few types of enamel representing mass production.
This is not possible for the remaining types of enamel, due to

- The number of lines, typically 400

- The number of enamel formulations; typically 15

- The small amount of some specialities, typically some hundreds kg.

All enamelling machines are running with their individual enamel tanks, up to 3 different
enamels, filled by pipes in the best case, and filled by dedicated vessels in other cases. These
tanks are sealed.

ENAMEL APPLICATION

As said above, the target of enamelling is to lay a film of liquid enamel, very regular and
circular onto the circulating wire:

1 - The wire is passing through a flow of enamel, with excess of liquid, and through a
calibrating diamond die to get the proper thickness.

Enamel

9

9

Enamel excess

2 — Entering the oven, the wire is heated first to evaporate the solvents, second to crosslink the
polymer. The thickness is decreasing 3 times by curing, to a few microns dry film.

3 — As this thickness is very small, the process needs to be repeated 10 to 25 times, for
example, to get the right dimension. Then you need to cool down the wire before each pass
through liquid enamel, 10 to 25 times.







4 — At the end, the wire needs a thin coating of wax, in order to wind it on the take up, or to be
used by the final customer.

PRODUCTION FIGURES

It is necessary to give some typical figures of enamelling.
Let us consider a medium product on a horizontal process.

EXAMPLE: Copper wire diameter 0.5 mm, final diameter (grade 2) is 0.550 mm.
2 enamels: Polyester-imide (80%, no NMP) + Polyamide-imide (20%, NMP based)
That means 50 Microns of double insulation

First pass: the die is 0.505mm, the liquid enamel is 5 microns thick, and the dry enamel is 2
microns thick of PEI. We need 25 times more thickness.

Second die: The die is 0.507, the liquid enamel is also 5 microns thick, and the final diameter
s 0.504.

25™ die: The final dimension is 0.550 mm after curing.

SPEED: The wire is passing through enamels and through dies at 300 m/min, the velocity of
a fast runner. The take up is filling a spool up to 200kg, meaning 120 000 m of wire, during 8
hours.

ENAMELLING WORK

A worker is looking after a number of machines, 20 to 40 for instance, depending on machine
type. He is in charge of starting the production, controlling and adjusting the product, dealing
the spools, changing the products at the end.

This work includes
- Stringing up the wire in the 25 dies all along the machine (15 m long) without enamels
- Starting the machine, opening enamel supplies







- Controlling all parameters of the produced wire (10 different parameters)
- Stopping and adjusting new dies if necessary

This work is also necessary when the wire breaks during enamelling for any reason, especially
with the finest gauges.
Starting the machine roughly needs 1 hour in this example.

The process shall remain accessible to the operator for adjusting and surveillance. It is not
encapsulated, but protected by screens, and the vapours are sucked in the oven, and burnt to
the chimneys.

ENAMELLING MACHINES

The previous example is using a HORIZONTAL machine, used for diameters below 1.5 mm
typically.

Controle  Lubrification Oven for polymerization Application Drawing machine Spooling
of enamel

A I .

—

Cooling Oven temperature 2to 3 enamels  Reduction
8 to 20 passes 400- 750 °C superposed  diameter2to 3

First operation is DRAWING through diamond dies to the desired dimension, according the
customer specification.

Second operation is ANNEALING by heat to get a soft copper, for easy winding

Third operation is ENAMELLING as described above, with waxing

Final operation is SPOOLING on delivery reels.

A typical horizontal machine is 15 m long.

Above 1.20 mm, VERTICAL machines are necessary, with bigger dimensions and special
high production shops.

Below 0.15 mm, FINE WIRE processes are smaller, but with a very different enamelling
process, replacing the dies by special felts and pumps to calibrate accurate thicknesses.

Those machines are available in Europe thanks to 3 or 4 main specialists. Some WW
producers keep developing in-house some parts of the machines, but the modern processes
and performances are now very similar and available not only in Europe but also worldwide.








It is important to underline that the modern European design in WW production is now
replacing any other design in America or Asia, giving these countries the same opportunity of

products and performances.

ALTERNATIVE TO ENAMELLING

The most frequent question is:

Why not replacing this very complex enamelling process by any process and material used in
existing cables?

winding wire = electromagnetism cable = transport

A

D = 0.550 mm

D =1mm
25 layers of enamel with the same dielectric strength as 1 layer of extrusion
space issue for winding
filling factor f no winding

. no filling factor
section of copper

B area of the slot energy
only use is transport < data
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The comparison between WIRE and CABLE is simple:

10 times less thickness and material

Same dielectric strength

Higher thermal, up to 200°C

Very softer and faster winding at customer (1500 m/min)

No single loss of insulation allowed along the spool of 120 000 m

The users of WW need to insert the maximum of active copper in the slots of a motor, and the
minimum of insulation for electromagnetism efficiency. A type of cable would lead to very
poor magnetism in the motor and very low efficiency.







Use of winding wire (magnet wire in USA)

=» only use = ELECTROMAGNETISM
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TECHNICAL REQUIREMENTS ON ENAMELLING

Winding Wires have been the key technical issue in producing all types of motors and
transformers.

The automation period (1970-2000) has developed high efficient R&D in electromagnetism
and winding wires. Therefore, the industry has specified very precise and accurate standards
of WW to fulfil the actual needs of appliances, automotive, electronics, power stations, etc.

The International Electrotechnical Committee (IEC) has defined worldwide standards
IEC 60317-0-x for the dimensions, the construction, and control of WW
IEC 60317-xx for the DEFINITION OF ENAMELS and properties of WW

The best example is the following standard:







IEC
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Edition 3.0 2010-03

INTERNATIONAL
STANDARD

Specifications for particular types of winding wires —
Part 13: Polyester or polyesterimide overcoated with polyamide-imide
enamelled round copper wire, class 200

Spécifications pour types particuliers de fils de bobinage -
Partie 13: Fil de section circulaire en cuivre émaillé avec polyester ou
polyesterimide et avec surcouche polyamide-imide, classe 200

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE
CODE PRIX

ICS 22.060.10 138N 2-8318-1082.9

s Commizmen

IEC 60317-13 is the most used standard wire in Europe, and forthcoming in the world,
because it combines at least 3 key properties:
- The highest thermal endurance, 200°C, available on the market at reasonable cost.
- The best chemical resistance to external products used in electronics.
- A good mechanical resistance to abrasion and high speed winding.

As shown, this standard strictly specifies an overcoat of Polyamide-imide, which is not an
option, but a necessity: No other enamel is able to withstand these properties.

Polyamide-Imide requires NMP as a reacting material and catalyst, and also as a solvent to be
applied as a film on the WW.

This standard IEC 60317-13, Round copper wire enamelled with PEI and over coated with
PA]I, class 200, is specifying the 20 different requirements to be fulfilled by this WW. This
standard is the base of any contract and delivery to any customer.







Requirement to a Magnet Wire

electr. conductivity less weight

mechan. strength high filling factor

easy to remove
chem. resistance

heat conductivity

break down voltage
therm. resistance

life time
color

usage

Another example is given by the typical performances of such WW observed at producers. It
is often difficult to believe how such a thin film can withstand these values and endurance.

PERFORMANCES ON ENAMEL
IEC product N° 60317-13
Example : 0.50 mm - Class 200 - Grade 2

copper wire
4 RADIAL THICKNESS 0.020 +/- 0.002 mm
4 ADHERENCE 40 % elongation on copper without crack
¢ FLEXIBILITY Bend on the same diameter 0.5 mm
¢ HEAT-SHOCK Bend on the same diameter at 220 °C
¢ CUT-THROUGH Crossed wires under pressure =2 min 320 °C
4 RESISTANCE TO ABRASION 7.5 Newtons
¢ RESISTANCE TO SOLVENTS No softening
4 BREAKDOWN VOLTAGE 5 000 Volts
4 CONTINUITY OF INSULATION Detection at 8 Micro Amp.
4 THERMAL ENDURANCE 20 000 hours / 200 °C / 500 Volts








APPLICATIONS OF WINDING WIRES

From the 400 000 tons of enamelled WW produced in Europe, the main segments are
described below:

Zonedeg

ELECTRONICS; 25

AUTOMOTIVE; 45
ENERGY; 120

APPLIANCE; 90

INDUSTRY, 120

120 000 tons of WW are used in the Energy segment: All types of transformers, used in
power plants and distribution networks; Generators, wind mills, etc.

120 000 tons of WW in Industry are making motors, from biggest to smallest sizes:
compressors, fans, transports, air conditioning, etc. This segment is mostly using class 200

wires.

Appliances are using 45 000 tons of WW for motors and transformers in washing, food
processing, home automation...

Automotives need some 3 kg of WW per car, in power, automation or ignition. Quantity and
quality are increasing with e-mobility.

Electronics cover information systems, sound and video.

TYPICAL COST FIGURES

It is important to give very rough cost scales within this business, and invest ideas.

First, the copper price has reached record levels on the London Metal Exchange, up to 5 or
7€/kg in the last decade, indicating record prices of WW for customers.

Unfortunately, record turnover does not mean record profit for the WW industry, since the
copper price is the same official price for the WW industry and for the final customer, this is
just a transfer.

The profit is coming from the Added Value. As an example only, in this medium range of
0.5mm wire, the added value business to business is less than 1€/kg, or 10 to 20% of the
material itself.







Purchase of enamels is the main part of cost, as well as copper work, energy, labour, sales or
transport...

In other words, 1000 meters of such wire are sold in the range of 1 to 2€, excluding copper, to
produce tenths of ventilation motors, for instance, with all requirements explained above. This
example should explain why the WW Small and Medium Enterprises in Europe keep low or
very low margins.

INVEST FIGURES

To produce this 0.5mm wire, you need 1 line of enamelling machine purchased from the
market. It is usual to consider an average cost of 150 000€/line of modern enamelling
machine. Because of this cost and because of technical reason as high temperature, this
machine will be running all the day long, and all the year, except closure or maintenance.

This industry is supporting very heavy invests, when you consider a typical plant with 400
enamelling lines. For that reason, the renewing of a plant is very slow. People will not invest a
new line if not able to load it for 10 years; and the average lifetime of the machines is higher
than 20 years.

TECHNICAL TREND FOR PAI AND NMP

As explained, N Methyl Pyrrolidone is a solvent and also a reactant in this special enamel
Polyamide-Imide.

96% of NMP is used in PAI enamels, and PAI is the only overcoat available to build this high
and wide standard of class 200 Winding Wire.

1% approximately, is used to build pure PAI Winding Wires, which are rare and expensive
products for special applications in aerospace, defence, etc.

A very minor part is used in Polyimide Winding Wires (see above) used in radiation
environment, nuclear power plants, etc.

The remaining 3% NMP are used in another overcoat, Aromatic Polyamide, superimposed on
PAI as a 3° coat, with self-bonding properties. It replaces any further impregnation.

The use of PAI has been growing in Europe, because of the development of class 200 WW.
This standard represents 2 thirds of the EU market. Since Europe has also developed the
relevant standard, machinery and enamels, PAI enamel is also growing worldwide as the
necessary overcoat for high performance WW. So PAI enamel is definitely strategic product.

Polyamide-Imides, Polyamides and Polyimides are polymers which have a bad or no
solubility in those solvents which are used in most other types of wire enamels (such as







cresols, phenols, solvent naphta , xylene, xylenol, etc.).To dissolve these types of polymers
strong polar aprotic solvents are used.

Possible alternatives such as NEP, DMAC, DMF or DMSO are already mentioned in the
restriction dossier.

DMAC and DMF are classified as reproduction toxic and listed in the Candidate list for
authorisation. DMF has just been proposed to the EU Commission by ECHA for inclusion in
the authorisation list.

NEP is a close structural analogue to NMP and is proposed for a harmonised classification
(CLH) as reproduction toxic Repr.cat 1B as well.

DMSO is not safe for the high-temperature wire coating process due to its physical data and
its sulphur content.

Other alternatives are given in “Murray” paper: Lactam, Aliphatic polyamide, or Cresols.
Those alternatives have failed, according the owner of the patents, Company Elantas, who
transmitted the annex answer. (Statement Elantas regarding the solvent alternatives to NMP)

It is worth mentioning that the wire industry and the wire enamel manufacturers have been
doing extensive R&D work to substitute NMP for more than 20 years. Beside the technical
aspects this is also due to the fact that NMP is a quite expensive solvent which is in some
cases creating higher cost than the polymer. Therefore it has always been in the economic
interest of the industry to substitute or minimize the usage of NMP or other aprotic solvents
wherever technically feasible. NMP is never used in wire enamel where it is not absolutely
necessary.

The wire industry has also been looking for new, alternative and preferably solvent-free
production technologies and processes to produce high —performance wires based on PA, PAI
and PI and other polymers. This R&D work included extrusion, hot-melt and UV-curing.
None of these processes has been able to provide the productivity, economics and the
adequate wire product properties required for the global markets.

Based on the above statements we do not see a technically and economically feasible
alternative to the wire enamels containing NMP.

CONCLUSION

The use of NMP is nearly limited to PAI enamel, which is an overcoat of Class 200 Winding
Wire, as described in IEC 60317-13. Class 200 WW is growing in EU, as the best performing
wire. This standard is becoming predominant, also worldwide.

The use of NMP has been limited by the proportion of PAI itself (typically 20% of total
insulation), and by the increase of dry content.







The WW industry is subject to NMP exposure, due to the type of process, the number of sites
and machines. For that reason, measures are possible and measures were made to completely
commit the SCOEL value, 40 mg/m3, and fulfil Health and Safety requirements. This
commitment is definitely agreed within the WW industry.

If a stronger requirement than SCOEL value is decided, the WW industry points out the
necessary costs, described in the preparatory documents. These costs are explained by the
invest situation of the industry. This is a low profit industry, and existing SME could not
survive to massive and rapid investment costs.
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Note 1: About this document and the source

Note

This document is a Winding Wire related copy of selected pages of the
"STS BREF".

Download of the full text is possible and recommended following the link:

http://eippcb.jrc.es/pages/FActivities.htm
--> Surface treatment using solvents --> BREF (08.07)

2: Modifications to the wording of the STS BREF document issued from
IPPCB Seville

sub-clause 3.1.1, first sentence

"The enamelled wire is useful for its very thin, high specification insulating film,
which allows close packed and energy efficient coilswindings-wires to be produced,
which can operate at high temperatures.”

Note 3: All page numbers in brackets [p. a] are related to the STS BREF

document (printed page numbers. For search in electronic copy add
‘44" to the given figure a)
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EXECUTIVE SUMMARY [p. i]

Specific industry BAT (WW) [p. vi]

Manufacturing of winding wire.

BAT is to:
» minimise energy consumption after drying the wire by cooling using room and/or
exterior air

» reduce the total VOC emissions by a combination of the described techniques as well
as the generic BAT. Total emission values associated with these techniques are:
— 5 g/kg or less for non-fine wires (>=0.1 mm diameter)
— 10 g/kg or less for fine wires (0.010.1 mm diameter)

» reduce VOC emissions further by seeking and implementing low or no solvent
techniques in place of solvent-based lubricants.
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3 MANUFACTURE OF WINDING WIRE [p. 103]
[12, UBA Germany, 2002] [54, BMLFUW Austria, 2003] [64, EWWG, 2004] [76, TWG,
2004] [128, TWG, 2005]

3.1 General information on the winding wire industry [p. 103]

The manufacturing of winding wires involves a unique type of surface treatment using
solvents; basically involving the application of an electrical insulation layer (enamel) onto
the surface of a copper wire, although in some cases the substrate may be aluminium
wire. This insulation layer is applied for functional purposes rather than just for
decoration or protection, with the enamel layer needing to provide high and prolonged
dielectric strength throughout the whole lifetime of the wire on a coil core. The surface
also needs a well defined lubricant layer covering to ensure good coiling performance and
a smooth laying of the wire.

It should be noted that all information and emission values in all specific winding wire
sections are given for copper winding wires, because of their predominant market share.
In the case of aluminium wire manufacturing, all specific emission limits and achievable
emission figures need to be adapted according to the smaller specific weight of the
product using a conversion factor of 3.29 according to the ratio of the specific weights of
copper and aluminium (8.9 and 2.7 g/cm? respectively).

Table 3.1 gives figures for the production of enamelled wires in Europe over the period
1970 to 2000 and the correlated use of organic solvents.

Year |Production (t)| Consumption of |Specific consumption of
organic solvents (t)| organic solvents (t/t)

1970 150000 11250 0.075
1990 286000 20020 0.070
2000 390000 25350 0.065

Table 3.1: European production figures for enamelled wires and the correlated
consumption of organic solvents from 1970 to 2000 [64, EWWG, 2004]

According to ESIG, the total consumption of solvents in Europe is about 4.5 million t/yr.
From Table 3.1, it can be seen that the share of the winding wire industry is 0.6 % of
this.

The European winding wire industry comprises about 40 installations and nearly
4600 workers. A typical installation falling under IPPC has 50 to 250 employees; with
most being family owned.

As electric and electronic products are manufactured and sold worldwide, the winding
wires used in these products are manufactured according to international standards.
Insulating materials are classified in the technical terms of delivery in the EN 60317
standard series. As a consequence, the wires are manufactured to the customer’s
specifications for their approved type of product, and the manufacturer is not free to
select the type of coating. Winding wires can be produced in many hundreds of
dimensions, but they are generally grouped as follows:

Wire type Above Up to and including
(mm) (mm)
Ultrafine wires - 0.040
Fine wires 0.040 0.10
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Medium wires 0.10 1.0
Thick wires 1.0 6.0

Table 3.2: Groupings of winding wire types
[64, EWWG, 2004]

Additionally there are rectangular shaped winding wires from small size to big sizes of
about 80 mm?=2.

3.1.1 Product characteristics and end use applications [p. 104]

The enamelled wire is useful for its very thin, high specification insulating film, which
allows close packed and energy efficient coilswindings—wires to be produced, which can
operate at high temperatures. The insulation consists of one or more layer(s) of enamel
or tape(s) or a combination of both. The choice of the insulation material results in
typical electrical properties like breakdown voltage, loss factor, corona resistance, partial
discharge behaviour. Thermal stability of the wire coating materials is characterised by a
temperature index. Other specific requirements for insulating coating systems for wires
are mechanical strength, chemical resistance, and overload current stability.
Contemporary electrical insulating systems already meet these requirements within thin
layers (see CEN Standard EN 60317 series for details). Electrical properties especially
make winding wires a unique product not comparable with other products under the
scope of this document.

The main use of winding wire is in magnetic wires in windings and coils. These are used
in a wide range of applications such as miniature coils for medical devices, entertainment
electronics (microphones, audio and video heads, etc.), ultrafine wires in watches, and as
windings for electrical motors, relays and power transformers. In electrical equipment,
the winding wires operate under voltage and conduct currents. The electrical insulation
directly affects the functionality and also the safety of the equipment. The electrical
properties of the insulation material and the application systems is an essential point to
consider when discussing BAT.

During the last few years, many attempts have been made to introduce alternative
insulating materials and application systems in order to reduce the use of solvents. Many
of these have failed because of insufficient insulation properties, although there are some
successful examples throughout the world, e.g. using creosol-free enamels,
electrophoresis, powder coating on strips, UV curing coating, and extrusion coating.
However, these have not yet been taken up as general standards.

3.2 Applied processes and techniques in winding wire manufacturing [p. 104]
[12, UBA Germany, 2002] [54, BMLFUW Austria, 2003] [64, EWWG, 2004] [76, TWG,
2004]

[76, TWG, 2004]

This is a small industry and in Europe there are only about three producers of the
machines used to make winding wires. The same technology will therefore be found in
nearly all installations. The manufacturing process for enamelled wires is generally linear:
after the production of the bare copper wire by drawing or rolling, thermal cleaning or
annealing of the bare wire is carried out, both of which are solvent-free processes.
Enamel coating, drying and curing of the resin and then lubricant application are the
following steps. Solvent use only occurs during enamel coating, and, depending on the
specific process, lubricant application; drying and curing also gives rise to solvent
emissions.
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3.2.1 Typical manufacturing process for enamelled wires [p. 105]

A typical manufacturing process for enamelled wires is shown in Figure 3.1.

Wire rod
(original dimension)

l

Rolling/drawing

Bare wire in desired dimension

A A

Heat energy
inert gas Annealing
Annealed, clean wire Repeated coating loop
A
Enamel ——» Coating
Y
Heat energy ——»p Enamelling oven » Solvent
1 — | |
Thermal oxidiser
Y

Lubricant application
{only on round wire)

l

Enamelled wire
{final product)

Lubricant ——»| — Solvent

D Solvents in use

Figure 3.1: Typical manufacturing process for enamelled wires
[64, EWWG, 2004]

Rolling and drawing [p. 105]

These are deformation processes. Rolling is a continous or stepwise forming process
under compressive conditions. The material can be rolled at ambient or elevated
temperatures. Wires for enamelled or other isulated winding wires are preferably
manufactured by a drawing process. The wire is drawn through dies wich reduce its size
and extend its length. Fine wires require several drawing stages to reach the desired
dimensions. The drawing process applies tractive and pressure stress to the drawn
material.

Annealing [p. 105]
The wire drawing process is followed by annealing where the wire passes through heated
tubes (containing an inert atmosphere to prevent oxidation) and leading recrystallisation
and softening of the wire.
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Enamel coating [p. 106]

The next process step is enamel application followed by the drying and curing of the
enamel film. The coating is normally applied to the moving wire by passing the wire
continuously through a bath of enamel and metering the amount by an accurately sized
die or by controlled application through felt pads. Each layer applied is typically 1 - 10
um thick, depending on the wire diameter, to allow the solvents to evaporate as the wire
moves through the enamelling oven.

Drying and curing [p. 106]

The coated wire then passes into the enamelling chamber, which consists of a heated
chamber (horizontally or vertically arranged) where the solvent is evaporated before
moving into a higher temperature zone (400 - 700 °C) where the film is cured. The wire
may then go back into the coating circuit for an additional layer of coating. In this
continuous coating process, up to 30 applications of enamel may be applied until the
desired layer thickness is obtained.

Recirculated airflow ovens are in use for contemporary wire coating processes. The
direction of the recirculating airflow can be with or against the direction of the moving
wire. Recirculating the airflow has the advantage that the vented volumes can be
decreased. The solvent evaporation process leads to evaporation of the solvent and the
air/solvent mix is usually treated in a catalytic oxidiser which ensures that residual
solvent concentrations are below legal threshold limits (typically 20 — 30 mg organic
C/Nm3). The process heat from the thermal oxidiser can be used in the drying process
for the heat up of the circulating airflow (loop).

In gas heated machines, solvent-laden air is passed directly into a gas burner, where the
design of the burner allows intimate mixing of the secondary air and oxidation occurs. To
ensure that the solvent concentration does not rise beyond the lower explosive limit, it is
important that excess air is supplied. Using electrical heating, the solvent-laden air is
passed over heating elements to reach a temperature in excess of 500 °C. This is
generally sufficient to achieve complete oxidation. In all cases, electrically heated
machines use precious metal catalysts. The efficiency of oxidation is sufficient to ensure
that emission control limits for VOC emissions are always achieved. After thermal or
catalytic oxidation of the solvents, the air stream is recirculated to provide complete or
partial heating of the enamelling chamber. Exhaust gas velocities may be lower than
other industries to ensure a maximum energy efficiency balance from the use of
recirculated air. It is important that any oxidation takes place where the air stream is
recirculated. Oxidation in the stack will produce only hotter exhaust air.

Contemporary ovens in use for very fine enamelled wires work with radiation or a
combined radiation and circulating airflow.

The enamelling chamber is typically maintained under negative pressure to allow capture
of any fugitive emissions from the enamel supply system and to contain any degradation
products or products of combustion from entering the workplace air. An enclosure around
the enamel applicator further reduces fugitive emissions from liquid enamel.

Lubricant application [p. 106]

Depending on the final product requirements, the enamelled wire may be lubricated
before being wound onto a reel. Several lubricants contain different volatile organic
solvents.

Typically paraffin is applied from an organic solvent with a solvent content from 98 to
99.9 %. Lubricants, as concentrated emulsions, with a solvent content of between 50 —
95 %, water-based emulsions or even solvent-free hot melts are also used in this
industry, though with limited success. With respect to the use of solvent-free
alternatives, customer quality requirements with respect to thickness and evenness of
the lubricant film have to be respected. The lubricant is generally specified by customers.
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Generally, it can be stated that high quality requirements and thin wires are less
appropriate for solvent-free lubricants. Wherever possible, customers should be
encouraged to use products such as self lubricating enamels or solid wax.

An alternative to solvent application may be the application of a molten lubricant to the
wire surface by a lubricant wetted felt or by feeding the finished enamelled wire with a
lubricant filament that melts due to the residual heat of the wire. The later technique
applies the lubricant by looping the filament 2 — 3 times around the enamelled wire and
moving it in the same direction as the wire, although at a lower velocity. Both techniques
are not yet suitable for applying lubricants to fine wires with diameters of less than 0.1
mm.

3.3  Current consumption and emission levels in winding wire manufacturing
[p.- 107]

3.3.1 Mass balances [p. 107]
[12, UBA Germany, 2002] [54, BMLFUW Austria, 2003]

The range of diameters of the wires produced (between 0.01 - 6.0 mm) results in a large
variation between production quantity (tonnes wire) and product surface coated (m?). As
a consequence, the technologies and varnishes applied for fine wires are different from
those for larger diameter wires.

Mass balances of two different types of existing installations in Germany are shown
below; the data in Table 3.3 and Table 3.4 are given as specific values related to 1000 kg
final product. These data are very similar to the consumption and emission levels of two
production plants in Austria.
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The first plant from which the consumption and emission data are shown in Table 3.3 can
be described as follows:

e installation M: produces medium wires, predominantly with a diameter of 0.6 mm,
three shift operations over 320 to 340 days per year, typical capacity 90 t wire per
line/per year.

Input Output

Raw materials

Cu-wire (8 mm) 1070 kg |Product (Cu-wire 0.6 mm) 970 kg
Wire residues (bare and coated) 100 kg

Varnishes and solvents

Polymer in varnish 38 kg Varnish on product 30 kg
Polymer losses 8 kg

Solvents 71.5 kg |Solvents in waste 4.7 kg
Catalytic oxidation of VOCs (1) 58.6 kg
Emitted VOCs 8.2 kg
NO, @
CO
CO,

Process materials

Water ~ 1000 kg |Water ~ 1000 kg

Wax 0.1 kg Wax 0.1 kg

Drawing compound 0.3 kg Drawing compound waste, wet 3.5 kg

Energy

Energy 2.1 MWh (3)

(1) This value is not an emission amount but the share of VOC input that is used for energy recovery by,
thermal or catalytic oxidation.

(2) No representative emission values are available that allow for the calculation of specific emission
factors. Single measurements have shown that concentrations of up to several thousand mg/m=3 are
obtained. NO4 and CO values are highly related to the increasing input of nitrogen compounds from the
varnish systems (NMP).

(3) The value strongly depends on the product (isolation) system.

Table 3.3: Mass balance from a plant producing medium sized winding wires
[12, UBA Germany, 2002] [54, BMLFUW Austria, 2003]
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The second plant from which the consumption and emission data are shown in Table 3.4
can be described as follows:

« installation F: produces fine wires, predominantly with a diameter of 0.08 mm, three
shift operations over 320 to 340 days per year, typical capacity 30 t wire per line/per

year.
Input Output
Raw materials
Cu-wire (8 mm) 1100 kg |Product (Cu-wire 0.08 mm) 962 kg
Wire residues (bare and coated) 138 kg
Varnishes and solvents
Polymer in varnish 58 kg Varnish on product 38 kg
Polymer losses 20 kg
Solvents 186 kg |Solvents in waste 6 kg
Catalytic oxidation of VOCs (1) 165 kg
Emitted VOCs 15 kg
NOy @
CO
CO2
Process materials
Water ~ 1000 kg | Water ~ 1000 kg
Wax 0.1 kg Wax 0.1 kg
Drawing compound 0.3 kg Drawing compound waste, wet 6.5 kg
Energy
Energy 4.5 MWh

(1) This value is not an emission amount but share of VOC input that is used for energy recovery by thermal
or catalytic oxidation.

(2) No representative emission values are available that allow the calculation of specific emission factors.
Single measurements have shown that concentrations up to several thousand mg/m=3 are obtained. NOy
and CO values are highly related to the increasing input of nitrogen compounds from the varnish
systems (NMP).

Table 3.4: Mass balance from a plant producing fine winding wires [12, UBA
Germany, 2002] [54, BMLFUW Austria, 2003]

An installation for producing winding wire is made up of several machines. Usually the
machines of an existing plant correspond to different technical grades that may have an
influence on the overall emission from the installation. Important parameters in this
context are:

o the technology applied at each single machine
e the wire diameter that is produced
e the quality that is produced.

Generally, fine wires are related to higher specific VOC emissions (calculated as g VOC
per kg product) compared to thicker wires. This is due to the relationship product
weight/product surface and to the achievable share of VOCs in varnishes and lubricants.
To give an example: a wire with a diameter of 0.02 mm results in VOC emissions that are
four times higher than that produced by a wire with 0.1 mm diameter. Analysis of recent
measurements in fine wire and ultrafine wire installations shows a disproportionately high
VOC emission from both lubricant application and from the enamelling process for
specific application techniques with a very high solvent content. Nevertheless, the impact
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on the overall value of VOC emission seems to be negligible due to the very small
percentage of these products compared to the total winding wire production tonnage.

The emission values in Table 3.3 and Table 3.4 show that these two existing installations
cannot, at present, meet the limit values as specified in the Solvent Emissions Directive.
It is important to know that the major share of the VOC emissions are due to lubricant
application.

3.3.2 Consumptions [p. 109]
[80, EWWG, 2004] [12, UBA Germany, 2002] [76, TWG, 2004]

The process steps in the application of solvents are coating, including the curing of the
coating, and the application of the lubricant.

3.3.2.1 Coatings [p. 109]

Table 3.5 shows the different coating systems applied and their average solvent content
in relation to the type of winding wire produced. The coating systems that are marked
with an asterisk (*) contain n-methyl-pyrrolidone (NMP) as the volatile organic
compound. For many years there has been an ongoing discussion with the supplier of
NMP requiring enamel systems on replacing NMP with non-nitrogen solvent. This has
been tried in different ways, but the results have not been technically acceptable up until
now. For the mentioned insulation systems, the use of NMP is unavoidable today and in
the near future according to enamel manufacturers. The market for the electromagnetic
components using enamelled wires needs to be aware of the requirements of technical
and security specifications, products for which the insulation has to meet the
requirements of high thermal, mechanical and electrical performance specified in the
thermal class.

Share of Average
. . total solvent
Product Insulating coating system production |content (%6)
(%0)
Solderable round | Polyurethane 13 65 — 80
wires
High temperature |Epoxy, polyester, polyamide, 70 55-75
round wires polyimide, polyester-imide with
additional polyamide- imide layers
Self bonding round | As above (first and second lines in 11 55 -75
wires this table) with additional bonding
layers of aliphatic or aromatic
Rectangular wires |Depending on temperature class: 6 60 — 80
polyvinylacetal, polyester-imide,
polyamide-6 imide with an additional
bonding layer (*)
Total 100 55-75
* Coating systems may partially contain NMP (n-methyl pyrrolidine) as a VOC

Table 3.5: Main winding wire products and applied coating systems [12, UBA
Germany, 2002] [76, TWG, 2004]

The solid content of wire coatings usually varies between 20 and 45 %; the remaining 55
- 80 % is organic solvent. For ultrafine wires, (with diameters in the ten micron range)
high solvent contents of up to 75 % are necessary, whereas with increasing diameters of

13753







the wire less solvent is needed in the coating application, i.e. around 55 %. The choice of
solvent for the coating application depends on the coating type.

In order to achieve the required insulation performance, complex coating systems are
usually made up of speciality polymers dissolved in special solvent blends. Organic
compounds which are strong solvents (cresol/NMP) are required to dissolve the high
molecular weight polymers (polyester-imide and polyamide-imide) and cannot be
replaced by other solvents with lower solvency and less environmental impact. The most
commonly used solvents within the industry are cresylic acids (cresols) with xylene used
as diluent, naphtha or other aromatics, or NMP. These are all high boiling point/low
vapour pressure solvents designed for production at high temperatures and therefore
with very low evaporation rates at ambient temperatures.

Currently a handful of possible coating technique alternatives have been developed:

hot melt coatings

medium and high solids coatings

cresol-free coatings

waterborne coatings

electrocoat applicable coatings

2-component coatings

powder polyester coatings

UV curing coatings

extrusion coatings with thermoplastic materials.

However, for many reasons, such as lack of quality performance, as well as economical,
technological or safety aspects, these alternatives have not yet succeeded against the
classical winding wire coatings.

3.3.2.2 Lubricants[p. 110]

Several lubricants contain different volatile organic solvents, however paraffin (wax) is
typically applied with an organic solvent content of 98 - 99.9 %. Alternatives such as
concentrated lubricant emulsions, with a solvent content of between 50 - 95 %, water-
based emulsions or solvent-free hot melts, are also used, however, with limited success.

3.3.3 Emissions [p. 110]
[80, EWWG, 2004] [128, TWG, 2005]

3.3.3.1 Emissions to air [p. 110]
VOC, NO, and CO emissions

The values in Table 3.6 are examples of measurements in a few installations that give an
indication of current emission levels of VOC, NO, and CO:

M installations (1) F installations (2)
(97kg) (97kg)
VOC ~ 8 ~ 15
NO. (3) —~ 10 ~12.5
CO —~ 8.5 —~ 15
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Note:

(1) M installations: these are data from installations that produce medium sized
wires (diameter of =0.1 mm).

(2) F installations: these are data from installations that produce fine wires (with
an average diameter of < 0.10 mm).

(3)There are no fine wire sites using exclusively NMP-containing materials. The
higher values are derived from measurements on production lines using
exclusively insulation material containing NMP (see Section 3.3.2.1 and
discussion on NOy, later in this section). (See also Table 3.3 and Table 3.4 )

Table 3.6: Examples of measurements of emissions to air [80, EWWG, 2004]

Many attempts have been made to reach a low level of CO and NO, emissions; however,
running the enamelling machine efficiently and the destruction of VOC are given priority
together.

VOC emissions At an EU-25 level for the year 2000 (according to the RAINS model),
NMVOC emissions were 5.4 kt, representing 0.05% of total NMVOC emissions. Total
activity was 420 kt of winding wire coated, and the average emission factor is about 12.3
kg NMVOC/t of wire coated meaning that emissions from this sector are already partly
treated in EU25 (based on an unabated emission factor is 17 g/kg in 1990). VOC
emissions are proportionately lower from the drying processes, due to the waste gas
treatment. The major remaining source of VOCs is from the application of the lubricants.
In Table 3.6, fine wires are produced by applying a final wax coating with white spirit.
The white spirit dries off and consequently VOC emissions are higher. However, in the
case of thicker wires, new low solvent techniques can be used. However, these
techniques are not readily usable on fine wires of 0.01 - 0.1 mm (see Section 3.4.5.6)
[128, TWG, 2005].

Solvent emissions from the industry have been steadily reduced for over 40 years, and a
baseline figure of 13 g/kg for 1995 has been estimated (when analysis of emissions
started). The industry proposed a reduction target for emissions of 5 g/kg for wires with
diameters of >0.1 mm by 2007 and of 10 g/kg for fine wires (with an average diameter
< 0.1 mm). This was based on an industry study using best practice technologies
described in this Chapter and modified by experience of the difficulty of reducing the
solvents used in fine wire production (for example, see Section 3.4.5.6). This equates to
a reduction of up to 60 % (and up to70 % compared with estimates of the situation in
1990). [55, Europacable, 1997]

Oxides of nitrogen (NO,) See Section 20.11.9. [140, Tempany, 2006, 163, EWWG,
2005, 193, Tempany, et al., 2006] are produced as a result of the oxidation of VOCs in
waste gases and give rise to the cross-media conflict between abating VOCs and creating
NO,. One source of NO, emissions is the direct result of oxidation of the nitrogenated
solvents used in the production of certain enamel systems (see Table 3.5). The
concentration of NO, is proportional to the destruction of VOCs for the products that
contain the nitrogenated solvents. Only a part of the nitrogen contained in NMP is
converted to nitrogen oxides, at a ratio of 90 % NO and 10 % NO,. The other major
source of NO, is the oxidation of atmospheric nitrogen during combustion of VOCs in the
oven. When using enamels containing nitrogen, emission values of NO, can be well over
150 mg/Nm3 depending on the specific airflow conditions in the enamelling machine and
the number of machines using solvents containing nitrogen. In other cases with different
airflows and NMP usage on process machines, the levels are 150 mg/Nm3 and
indistinguishable from satisfactory NO, levels associated with combustion (see the CWW
BREF [67, EIPPCB, 2003]). This is a common problem for all installations over Europe.
Enamels based on nitrogen-free solvents, such as polyvinyl-acetal, result in wires of low
heat class, and do not meet the specifications required by the customers that the
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polyamide-imide products attain. NO, emissions after catalytic oxidation do not currently
undergo treatment.

Group of 34 .
. . Group of 165 Installation 1 .
Installation(s) Enamelling enamelrl)ing ovens enamelling Installation 2
ovens
Exhaust gases Exhaust gases collected |80 % of all Measurement on

Short
description of
the installation

collected in three
tubes leading to
one stack (flue)

Special local
conditions:
industrial area,
close to a power
station

by hoods over single
sources in four stacks
(flues), 35 - 50 m high

In order to avoid odour
emissions (olfactory
trouble with
neighbourhood), a large
amount of air from the
production hall is
extracted together with
the gas from the oven

Sources are spread
over an area of about
10000 m=2

Special local conditions:

product lines
used NMP during
measuring period

Dilution of the
exhaust gas in
the hood: 1/10
from oven, 9/10
from hall

Estimation: 2/3
of the NO, is
caused by
nitrogen input
(NMP), 1/3
caused by
thermal process

ventilator on the
roof (ventilation
of production
hall and air from
the cooling of
the enamelling
oven)

NO, emissions
caused by small,
uncontrollable
process source.

Number of fans:
more than 100,
spread over the
production area

mixed industrial and of 10000 m2
residential zone
(climatic spa)
Volume flow 3700, 53600 — 98000 60 - 810
(Nm3/h) 7000, in each of the stacks
34500 average mean value:
68480
Temperature ~ 80 70 - 110 250 - 550 30 - 45
°O) gas temperature |gas temperature at the |temperature of |temperature of
at the entrance |entrance of the stack undiluted air
of the stack exhaust gas at
the source
Concentration 19 Average: 51.3 550 — 1500 Average value:
(mg NO,/Nm3) |60 Average: 615 12
34

Mass flow
NO,
(kg NO./h)

Total: 14.07

Average: 0.0835
from a single
source

Total: 4
mean single
sources: <0.040

Table 3.7: Winding wires: Further examples of NO, emissions [193, Tempany, et

al., 2006]

The total amount of NO, emitted by the industry is estimated to be between 1 and 2.7
ktonnes a year (based on 2000 EUROSTAT figures).

Carbon monoxide is formed by the partial combustion of the enamel components during
catalytic incineration in the enamelling machine. Carbon monoxide is a consequence of
the destruction of solvent rather than of the burner efficiency. The concentration of
carbon monoxide is dependent on the dwell time within the burner rather than the burner
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being incorrectly set. If the combustion efficiency is increased, the CO emissions would
be reduced, but with a corresponding increase in CO,and NO, emissions.

An enamelling machine is not controlled according to CO emissions but under completely
different conditions, and these are:

e ensuring the correct temperature within the enamelling machine in order to achieve
the optimum properties from the enamel film. Increasing the burner temperature
would require dilution air to reduce the temperature in the enamelling chamber
overall. This would require a greater amount of energy and is not considered to be
the best environmental option

e using excess air to prevent the lower explosive limit from being exceeded and so
preventing explosions within the machine. Reducing the airflow to increase the
residence time is, therefore, not an option.

Attempts have been made to limit the emission of carbon monoxide by using secondary
catalysts; however, meeting the emission limits will remain an issue because of the
relatively short life of the catalysts and the corresponding financial implications.

Dust emissions [p. 113]

As the films applied to the wire are extremely thin (in the order of 10 um) any dust
present in the enamelling process would cause very serious surface quality problems. As
any emission to the air is only a portion of the recirculated air, there will be no dust
emissions expected.

With respect to the current consumption and emission values, there are no major
differences in all the European countries because of the same machinery and the fully
integrated abatement technique in all kind of enamelling machines.

3.3.3.2 Emissions to water [p. 113]

The water used in a winding wire plant normally is used in closed circuits. Emissions to
water from the enamelling process are low; however water use should be kept as low as
possible and this is commonly done by:

e minimising the flow through cooling baths and recycling the water through filters and
deionisers when practicable

e using conductivity meters to optimise the treatment and conserve water in cooling
towers

e prolonging the life of waterborne wire drawing lubricantemulsions by using filtration,

e centrifugation where practicable and ensuring efficient management of the lubricant
to prevent premature ageing by stagnation and bacterial degradation.

3.3.3.3 Waste [p. 113]

The main sources of waste are from the drawing process and in the enamelling stage of
the winding wire production [128, TWG, 2005].

Drawing:

¢ the drawing emulsion is used in a closed loop system, it is continuously cleaned using
a paper filter or a hydrocyclone separator. In order to reduce waste amounts,
emulsion treatment (reconditioning) is carried out with demineralised water; water is
evaporated during the process and waste amounts are minimised

o the filters of the drawing emulsion circuit contain a certain amount of copper particles
from the drawing process. They are recycled externally for the copper content.

17753







Enamelling:

e varnish application. In order to reduce varnish losses, the varnish is applied in varnish
baths, during die stripping using the varnish circuit and by dosed varnish using felt
application

e recycling of bare or enamelled wires. The production scrap (bare and enamelled
wires) is recycled to 100 %

e used solvents, residual enamels and cleaning wipes containing solvent are collected
and disposed of (usually by incineration).

3.4 Techniques to consider in the determination of BAT in winding wire
manufacturing [p. 114]

3.4.1 General techniques in winding wire manufacturing [p. 114]
[128, TWG, 2005]

In Chapter 20, techniques are discussed which might also be applicable to winding wire
manufacturing. In Table 3.8, the general techniques relevant for winding wire
manufacturing are shown. These techniques are normally not repeated in this section,
unless information specific for this industry was made available. A description of the type
of information considered for each technique is given in Table 20.1, and the applicability
is discussed in this section, below.

Technique Section number
Environmental management tools 20.1.1
Ongoing environmental improvement 20.1.2
Benchmarking 20.1.3
Installation design, construction and operation 20.2
Monitoring 20.3
Mass balances for solvent 20.3.1
Water management 20.4
Energy management 20.5
Raw material management 20.6 (not 20.6.3)
Cleaning 20.9
Substitution: using less harmful substances 20.10
Waste gas treatment 20.11
Design, optimisation and management of 20.11.1
extraction and abatement techniques
System selection, design and optimisation 20.11.1.1
Waste minimisation and treatment 20.13
Recovery of used solvents from the process 20.13.1
Treatment of used solvents for re-use 20.13.2
Disposable cleaning wipes 20.13.3
Re-usable cleaning wipes 20.13.4
Recovery of used solvents from wipes 20.13.5
Re-usable containers 20.13.6
Noise abatement 20.16
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Table 3.8: Reference to techniques generally applicable to
the sector

The EGTEI synopsis sheet for the coating of winding wires (see Annex 24.1.1) gives some
data on the cost-benefit at a European level for some techniques to reduce VOC
emissions. However, the EGTEI approach necessarily has to limit its complexity, and only
key techniques are given without consideration of the other BAT factors, such as cross-
media effects or the technical characteristics of individual installations and products.
[133, EGTEI, 2005] [128, TWG, 2005]

Techniques described in the sub-clauses of Section 20.6.3 are not applicable in the
winding wire manufacturing. The enamelling compound is supplied in the final state by
the manufacturer of the compound according to the requested content of solvent and
polymer; there is no mixing operation in the winding wire installation and no dilution or
addition of solvents during the manufacturing process of the enamelled wires.

Section 20.7: Due to the specialist and integrated nature of the process equipment for
the coating of winding wires (described in Sections 3.1, 3.2 and 3.4), the general
techniques covering only single aspects are technically not applicable to the integrated
winding wire machines.

Section 20.8: Drying is not applicable to winding wire installations, because of the
industry specification for a high temperature for the enamelling process used.

Section 20.10: Substitution is not applicable because the mixture of the specified
enamels cannot be modified without changing the mixture. The performance of the
insulating layer is fixed in international standards and specified by the customers. All
substitutions described in the sub-clauses of Section 3.4 were performed in close co-
operation with the customers, most of them failed to meet the requirements as stated in
the specific sub-clause.

Sections 20.11.2 to 20.11.8: The given techniques are not applicable to the winding wire
industry. The waste gas treatment used in the in-line process in winding wire installations
is given in detail in Chapter 3. The industry specific enamelling machines do not allow the
modification or replacement of some parts of the system. The gas loop in the driers is
already optimised for recirculation and heat recovery, as well as VOC oxidation. The
section on catalytic oxidation contains no additional information to this winding wire
specific section. Biological treatment is not applicable because of the high waste gas
temperatures.

Section 20.11.9: NO, abatement techniques notes that SCR and SNCR have not been
applied to the winding wire industry for economical reasons. Water-based scrubbers
would have to either be fitted to every oven/line or have a very large waste gas capture
systems. They have not been applied in this sector and the quantities of NO, emitted do
not currently appear to justify the technical and economic investment.

Section 20.12: Waste water treatment is not applied, because the only the drawing
process is water-based and uses a closed loop of the drawing emulsion.

Section 20.13.7 is not applied because of not using activated carbon.

Section 20.13.8 is not applied, because there is no waste water treatment in this kind of
installation.

Section 20.14 and 20.15: Dust and odour abatement are already addressed by the in-line
machine technique.
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Techniques to consider in the determination of BAT in the winding wire industry and
attempts for substitution of techniques and materials are given in the following sub-
clauses (3.4.x).

3.4.2 Energy management [p. 115]

3.4.2.1 Wire cooling with room air or exterior air [p. 115]

Description: After the drying and curing of the enamel coating, the wire has to be
cooled down before the wire can be routed back for another layer of enamel or for
applying the lubricant. Room air or exterior air can be used for this. During winter
seasons, room and exterior air will usually be mixed to avoid condensation of water in

the cooling system.

Achieved environmental benefits: Reduced energy consumption as room or exterior
air does not have to be cooled or undergo any treatment before it can be applied.

Cross-media effects: No data submitted.
Operational data: Commonly applied in winding wire manufacturing.

Applicability: Applicable to new and existing plants and commonly applied in all
European winding wire plants.

Economics: Very low cost technique.
Driving forces for implementation: No data submitted.
Example plants: No data submitted.

Reference literature: [12, UBA Germany, 2002] [64, EWWG, 2004]

3.4.3 Conventional solvent-based processes [p. 116]

3.4.3.1 Applying conventional solvent-based coating baths with die
application and coating circuit [p. 116]

Description: Applying conventional solvent-based enamel coating baths with die
application and coating circuit is commonly applied in the winding wire industry. The
amount of coating (or enamel) is metered by dies for consecutive layers. Dies are
cleaned with solvent before reuse.

Achieved environmental benefits: No data submitted.

Cross-media effects: No data submitted.

Operational data: No data submitted.

Applicability: Applicable to new and existing plants. This technique is commonly applied
in winding wire manufacturing.

Economics: This is the most cost effective way of achieving a very accurate application
of enamel.

Driving forces for implementation: No data submitted.
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Example plants: All plants in Europe.

Reference literature: [12, UBA Germany, 2002] [64, EWWG, 2004]

3.4.3.2 Applying conventional solvent-based coatings with dosed coating
supply and felt application [p. 116]

Description: Applying conventional solvent-based coatings with dosed coating supply
and felt application is commonly applied.

Felts contaminated with wire enamel have a limited life and cannot be reclaimed so are,
therefore, treated as hazardous waste.

Achieved environmental benefits: Reduced VOC emissions.
Cross-media effects: No data submitted.
Operational data: This technique is commonly applied in winding wire manufacturing.

Applicability: Applicable to new and existing plants. For fine wire manufacturing, this is
the application system which is typically used.

Economics: No data submitted.
Driving forces for implementation: No data submitted.
Example plants: All plants in Europe.

Reference literature: [12, UBA Germany, 2002] [64, EWWG, 2004] [76, TWG, 2004]
[128, TWG, 2005]

3.4.3.3 Applying conventional solvent-based lubricants using felts [p. 117]

Description: Application of a well defined layer of lubricant is a customer’s requirement
and has been used for many years. Some customers ask for a specific lubricant or supply
the desired lubricant to the winding wire manufacturer themselves. The lubricant layer is
not a protection layer for the insulated copper wire, but an absolutely necessary tool for
the coil winding operation at the premises of the customer. Too little or too much
lubricant makes the winding wire sticky and makes close coiling impossible. As a result,
the motor or transformer coil is not filled up by copper to the optimum to make them
energy efficient. The thickness of the lubricant layer is nearly mono-molecular and a
typical value is about 30 - 60 mg/m? for medium or thick wires and 5 - 10 mg/m? for fine
wires with a diameter below 0.10 mm.

Achieved environmental benefits: No data submitted.

Cross-media effects: High VOC emissions.

Operational data: This technique enables the manufacturing of energy efficient motors
and transformers. However, this is a benefit that is achieved in general and not

specifically in the plant where the wire is produced.

This technique is commonly applied in winding wire manufacturing, resulting in the
desired uniformly smooth layer of lubricant.

Applicability: This technique is commonly applied in the production of round wires.
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Economics: Low investment and running costs compared to the alternative techniques.
Driving forces for implementation: No data submitted.
Example plants: Nearly all plants around the world.

Reference literature: [12, UBA Germany, 2002] [64, EWWG, 2004] [76, TWG, 2004]
[128, TWG, 2005]

3.4.4 Conventional water-based emulsions [p. 118]

Description: Water-based emulsions are commonly applied in order to cool the wire and
to reduce friction during drawing. Depending on the size of the wire in the machine, the
grease content is between 0.1 up to 20 %. The lifetime of the emulsion has been doubled
during the last decade, by filtering the emulsion and recovering the copper particles.
Achieved environmental benefits: The drawing process is completely solvent-free.

Cross-media effects: No data submitted.

Operational data: Mineral oil is not used as a solvent, but to generate the emulsion in
deionised water, which is used in a closed loop system.

Applicability: A well introduced technique. Applicable to new and existing plants.
Economics: No data submitted.

Driving forces for implementation: No data submitted.

Example plants: All plants in Europe.

Reference literature: [64, EWWG, 2004] [128, TWG, 2005]

3.4.5 Replacement of conventional solvent-based materials (substitution)

[p. 118]

These sections describe possible alternatives for conventional enamel coatings (see
Sections 3.4.3.1 and 3.4.3.2) and lubricants (see Section 3.4.3.3).

3.4.5.1 High solids enamel coatings [p. 118]

Description: During the last 20 years, the solids content in general has been increased
from 30 to about 45 % (resulting in a solvent reduction from 70 to 55 %), and from 20 -
30 % solid content for wire sizes finer than 0.10 mm with a corresponding solvent
reduction from 80 to 70 % due to the application of felts. Further progress should be

possible in order to reduce the use of the expensive solvents.

Achieved environmental benefits: A relatively significant reduction in solvent
emissions.

Cross-media effects: A very high solids content requires additional high energy input

for the production process and, therefore, a higher energy input for heating; however,
more waste is produced.
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Operational data: A greatly increased solids content shows a tendency to inferior
quality levels of insulation films; see Section 3.4.6.2. It is also more complicated to
achieve the right thickness of each layer of the insulation. Experience shows a direct
correlation between the solids content and the amount of scrap produced. Therefore, it
was necessary to deliberately reduce the solids content because of the amount of
material wasted.

Applicability: Applicable to new and existing plants.

Economics: Low cost benefit. Reduction of costs for the solvent in the enamels, but less
energy is recovered from incinerating the solvents in the waste gas.

Driving forces for implementation: Cost reduction.

Example plants: All plants are applying coating systems with +/- 30 to 45 % solids
content.

Reference literature: [64, EWWG, 2004] [76, TWG, 2004] [128, TWG, 2005]

3.4.5.2 Water-based enamel coatings [p. 119]

Description: Tests were performed with acrylic enamels some years ago. They did not
meet the required IEC standard and the increasing requirements for electrical and
mechanical performance needed by the customer. A small amount of solvent (up to 15 %
alcoholics and aminos) is necessary to maintain surface performance.

Achieved environmental benefits: A significant reduction of solvent emissions.

Cross-media effects: Emissions to water, and a huge increase of energy input needed
due to drying and energy recovery from the incinerator is omitted.

Operational data: First experiences show a need for greater material input and a longer
drying time. Due to the high costs and technological aspects this alternative is not yet
proven as suitable.

Applicability: This is not currently applicable.

Economics: Low cost benefit. Retrofitting is a high cost operation because all pipes have
to be replaced by stainless steel material. Also the drying zone has to be changed
(longer/warmer).

Driving forces for implementation: No data submitted.

Example plants: No data submitted.

Reference literature: [64, EWWG, 2004] [128, TWG, 2005]

3.4.5.3 UV curing enamel coatings [p. 119]

Description: UV curing enamel coatings might be a possible alternative for conventional
solvent-based enamel coatings.

Achieved environmental benefits: Solvent emissions from the coating system are
reduced to zero.

Cross-media effects: UV lamps are needed for the drying. High energy consumption.
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Operational data: The existing materials will not meet the required specifications. Great
problems are anticipated in order that the correct thickness is reached, and the creation
of blisters will cause a bad electrical performance.

Due to the lack of performance, high costs, and technological and safety aspects, this
alternative is not yet proven as suitable.

Applicability: Until now, this method/process has not been used. There are currently
some development activities which are supported by the EU; however, results are not
encouraging at this time.

Economics: Low cost benefit. Retrofitting is an expensive operation. High material costs
are also expected.

Driving forces for implementation: No data submitted.
Example plants: No data submitted.

Reference literature: [12, UBA Germany, 2002] [64, EWWG, 2004] [128, TWG, 2005]

3.4.5.4 Cresol-free enamel coatings [p. 120]

Description: Enamels containing cresols are corrosive and/or toxic, e.g. PVF (polyvinyl
acetoformal) is classified as toxic. Cresols could be replaced by diglycol or similar
components.

Achieved environmental benefits:

Cross-media effects: Cresol-free enamel coatings are not essentially better for human
health, because they may cause bad odour, and they may also be corrosive and toxic.

Operational data: No data submitted.

Applicability: Due to the lack of quality and electrical performance, they are not a
suitable alternative yet.

Economics: Low cost benefit. This alternative coating, based on cresol-free solvents, is
more expensive and present reduced quality.

Driving forces for implementation: No data submitted.
Example plants: No data submitted.

Reference literature: [64, EWWG, 2004, 76, TWG, 2004] [128, TWG, 2005]

3.4.5.5 Powder polyester enamel coatings [p. 120]

Description: Powder polyester coatings exist, but are only applicable to low temperature
class winding wire.

Achieved environmental benefits: Solvent emissions from the coating systems are
reduced to zero.

Cross-media effects: Increased explosion risk.
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Operational data: Due to the lack of performance (poor thermal resistance, bad
adherence and, therefore, insufficient mechanical and electrical properties) and high
investment costs, this alternative is not yet proven as suitable.

When applying this technique, there is no longer any flexibility in production.

Applicability: This is currently not applied. Tests were performed in the 1980s, but the
development was stopped after an explosion occurred.

Economics: Low cost benefit. Retrofitting is an expensive operation.
Driving forces for implementation: No data submitted.
Example plants: No data submitted.

Reference literature: [64, EWWG, 2004] [128, TWG, 2005]

3.4.5.6 Solvent-free lubricants [p. 121]

Description: Solvent-free lubricants can be applied by means of lubrication filaments or
felts. Two alternative systems are in use in some factories: molten lubricant is applied to
the wire surface by a lubricant wetted felt or by feeding the finished enamelled wire with
a lubricant filament that melts due to the residual heat of the wire. The latter technique
applies the lubricant by looping the filament two to three times around the enamelled
wire and moving it in the same direction, although at a lower velocity.

Achieved environmental benefits: Solvent emissions from lubrication are avoided. For
nonfine wires, yarn can reduce VOC emissions to 3— 4 g/kg product.

Cross-media effects: Waste generation is created from used yarn, and, until now, there
have been no possibilities for recycling.

Operational data: The lubricant is not a means of preservation for the winding wire but
a well defined means for specific performance of the wire required and approved by the
customer. The application systems have to ensure that the small required amount of
lubricant is homogeneously applied to the surface of the wire. For typical values see
Section 3.4.3.3. Solvent-free lubricant application systems cannot be applied to wires
less than 0.15 mm, because the friction generated between wire and lubricant is higher
than normal, resulting in more wire breaks. Subsequently more scrap is generated when
manufacturing wires less than 0.15 mm.

The quality requirements of the customer, regarding the thickness and evenness of the
lubricant film, have to be recognised when dealing with solvent-free alternatives. The
lubricant is usually specified by customers. Generally, it can be said that high quality
requirements and thin wires are less appropriate for solvent-free lubricants.

There is also a need for supervision and maintenance of the application system and there
is also a danger of malfunction. Compared to the conventional system, these alternatives
are not effective or simple enough to be reliable.

Applicability: Applicable to new and existing plants. Most plants have some lines
(although a few have up to 20 % of their lines) with solvent-free lubricant applicators.
Until now, this technique has only been used for specific customers. General application
of this is not possible these days because of customer requirements. This technique is
applicable only to a restricted wire diameter range, i.e. 0.15 - 1.5 mm (i.e. not feasible
for fine wires).
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Economics: An economic gain is that solvents are omitted. The alternative systems
using a soaked yarn has been under development already for several years. These
systems require high investment costs for each line and have running costs comparable
to the solvent solution. A break in the yarn will cause a large amount of scrap.

Driving forces for implementation: Customers’ requirements to use the alternative
and to improve the working environment.

Example plants: No data submitted.

Reference literature: [12, UBA Germany, 2002] [64, EWWG, 2004] [76, TWG, 2004]
[128, TWG, 2005]

3.4.6 Replacement of conventional solvent-based coating processes
(substitution) [p. 122]

These sections describe techniques where conventional enamel application systems are
replaced by different systems (e.g. using different production machinery).

3.4.6.1 Extrusion enamel coatings [p. 122]

Description: This technique, with high thickness insulation, is under development. It is
required for very special applications. It is applied to produce fully insulated wires that
have, for example, very high insulation thickness and to avoid corona effects. The
production line is completely different because the materials differ significantly from

solvent-based ones. The product is more like a cable than a winding wire.

Achieved environmental benefits: Solvent emissions from the coating system are
reduced to zero.

Cross-media effects: Additional energy is needed for running the extruder. Re-use or
recycling of insulation material is not possible resulting in an increase of waste material.

Operational data: The polymer makes the wire springy which leads to looser windings
with a lower energy efficiency.

Due to the lack of performance, high costs, and technological and safety aspects, this
alternative is not yet proven as suitable.

Applicability: This technique is not applicable for wire sizes below 0.15 mm, as the wire
will break because of the viscosity of the molten polymer. Until now, this process has not
been applied in winding wire plants.

Economics: Low cost benefit. The cost of the polymer is approximately 10 times the cost
of current wire enamel.

Driving forces for implementation: No data submitted.

Example plants: A few plants around the world are applying this technique. However,
these are not winding wire plants.

Reference literature: [64, EWWG, 2004] [76, TWG, 2004]

3.4.6.2 Hot melt enamel coatings [p. 122]
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Description: A thermosetting material is applied to the copper conductor. This substitute
is thermoplastic until 100 °C, and then the resin is maintained as liquid at approximately
80 °C and can be applied with dies onto the copper conductor.

Tests have been performed, especially with wire diameters >0.355 mm, but all wires
could not satisfy the typical and increasing demands of modern wire processing regarding
adherence and flexibility, heat-shock, cut-through, thermal resistance, resistance to
abrasion and centricity of insulation film. Due to the nearly 100 % solids content and the
resulting number of fewer insulation layers, it is not possible to realise small tolerances of
film thicknesses in a precise way. Fewer layers and bad centricity cause worsening to the
dielectric strength of the insulation film.

Achieved environmental benefits: Since this is an almost solvent-free process, a
significant reduction in solvent emissions can be achieved.

Cross-media effects: The hot melts still contain small quantities of alcoholic substances
which cause a flue smell by oxidation and cracking during the enamelling process. A high
input of electrical energy is required for curing.

Operational data: The application of the hot melts requires temperatures of about 80 to
100 °C in the resin circulating pumps, which could result in some problems in the
working area for the workers.

No recovery of energy is possible from the oven, due to the lack of solvent.
Applicability: Not the whole range of current products can be produced by using hot
melts. There is no solution for a direct (1:1) replacement of the existing insulating
systems. Tests have been performed since the mid 1990s without success. This
technique is not applicable for wire sizes below 0.15 mm, as the wire will break because
of the viscosity of the molten polymer. Due to the lack of performance, high costs, and
technological and safety aspects, this alternative is not yet proven as suitable.
Economics: Low cost benefit. The machinery has to be completely changed from the
existing one. New insulation materials have to be developed, tested by the winding wire
manufacturer and approved by the customers.

Driving forces for implementation: No data submitted.

Example plants: No data submitted.

Reference literature: [64, EWWG, 2004] [76, TWG, 2004] [128, TWG, 2005]

3.4.6.3 2-Component epoxy enamel coatings [p. 123]

Description: The only alternative coating with two components is the epoxy system;
however for many products, the temperature range is not sufficient.

Achieved environmental benefits: Solvent emissions from the coating systems are
reduced to zero. Forced drying is redundant.

Cross-media effects: 2-component epoxy systems may have an increased issue to the
health and safety of the workers.

Operational data: It is a completely different enamel application system (production

machinery). It is also a difficult production technique, with a high risk of damage to the
machinery.
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Applicability: This is currently not applied because, due to the lack of performance and
high costs, this alternative is not yet proven as suitable. It is also only applicable for a
small part of the product range (temperature class), because the product is too rigid.

Economics: Low cost benefit. Retrofitting is an expensive operation, because it requires
completely different machinery.

Driving forces for implementation: No data submitted.

Example plants: None.

Reference literature: [64, EWWG, 2004] [128, TWG, 2005]

3.4.6.4 Electrocoat enamel coatings [p. 124]

Description: Electrocoat coating material is different from the ones currently used and
needs completely different machinery for production. The thermal index of insulation
films is limited to 130 °C. However, well over 50 % of the application of the wires
demands a thermal resistance of up to 200 °C.

Achieved environmental benefits: Significant reduction of solvent emissions.
Cross-media effects: High energy consumption.

Operational data: With the application of water-based enamels, the thickness of the
coating is self restricting and does not meet the increasing demands for wire processing
of customers. In addition to this, the high number of layers could not be applied.
Experiences show bad adherence to the copper wire, bad mechanical properties, and bad
surface properties, which all result in an inadequate electrical performance. Due to the
lack of performance, high costs, and technological and safety aspects, this alternative is
not yet proven suitable.

Applicability: This technique is only used for very thin coatings.

Economics: Low cost benefit. Introduction of such an application system will need high
investment costs and, in addition, the production speed is very low for this continuous
running process.

Driving forces for implementation: No data submitted.

Example plants: No data submitted.

Reference literature: [12, UBA Germany, 2002] [64, EWWG, 2004] [76, TWG, 2004]
[128, TWG, 2005]

3.4.6.5 Self-lubricating coatings [p. 124]

Description: The external layer of the coating system also contains lubricant (a special
wax).

Achieved environmental benefits: Solvent emissions from a separate lubrication step
are avoided.

Cross-media effects: No data submitted.
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Operational data: Current minor experiences show that this self-lubricating coating
needs an additional application of a different lubricant to prevent friction during coiling
operations.

Applicability: Until now, this technique has only been used for specific customers and it
is under development in other places. General application of this is not possible these
days because of customer requirements. For fine wire, the achievable coefficient of
friction is worse than that of solvent-based systems. It could be a resolution for solvent
emission problems within the next five years. However, this alternative is not applicable
to flat wire manufacturing.

Economics: There is likely to be a zero impact as the enamel cost is higher but the cost
of the solvent-based lubricant is eliminated.

Driving forces for implementation: Compliance with the Solvent Emissions Directive.
Example plants: No data submitted.

Reference literature: [12, UBA Germany, 2002] [64, EWWG, 2004] [76, TWG, 2004]

3.4.7 Waste gas treatment [p. 125]
3.4.7.1 Waste gas from enamelling [p. 125]

Description: Air used for drying (e.g. evaporation or curing process) of the enamel
coating on the wire, is extracted (see Section 20.11.2) and sent to a catalytical oxidiser
(see Section 20.11.4.6). The treated hot air is routed back to the enamelling oven. The
solvent destruction provides approximately 50 % of the energy required for the
enamelling process. A certain proportion of this cleaned air is continually vented to the
air.

The combustion temperature is normally in the range of 500 - 750 °C.
More energy is saved if the extracted hot air is utilised by heat regenerators for heating:

e the incoming laden room air at the entrance of the curing oven
e the bare wire annealer
e the steam generator.

The waste gas from the abatement technique connected to the enamelling ovens for
reducing VOC may contain high levels of NO, (see Section 3.3.3.1). However, no
abatement techniques are applied, as they are not currently considered technically or
economically viable in the sector.

Achieved environmental benefits: The catalytic oxidiser achieves a removal efficiency
of 97 %. Typically achieved emission levels in the production of winding wires are 5 g
VOC/kg product for wires with a diameter of, on average, below 0.10 mm, and 10 g
VOC/kg product for wires with a diameter of, on average, above 0.10 mm. The solvent
destruction provides about 50 % of the energy required. Energy consumption is also
reduced because less fresh air needs to be heated.

Cross-media effects: Emissions of NO,, CO and CO..
Operational data: Reduction of the waste gas flow is limited by the need to avoid
fugitive emissions from both open ends of the enamelling ovens and to prevent the risk

of fire and explosions. A reasonable level of security is assured if the contaminated air
contains a quantity of enough clean or circulated air to avoid LEL.
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Applicability: Applicable to new and existing plants. This technique is commonly applied
as an integrated part of the oven. Single parts of the machinery are not substitutable
and, therefore, retrofitting the oven is not possible.

Economics: Continuous catalyst treatment of the circulating process air in the curing
ovens saves electrical energy (about 50 %) by solvent oxidation.

Driving forces for implementation: The saving of energy and a reduction of waste gas
odours and VOC emissions.

Example plants: All plants.

Reference literature: [12, UBA Germany, 2002] [64, EWWG, 2004] [65, UKDEFRA,
2003] [76, TWG, 2004] [128, TWG, 2005]

3.4.7.2 Lubrication [p. 126]

Description: The fugitive emissions from lubrication are an important source of the VOC
emissions from the winding wire industry. Nevertheless, extraction and treatment of
these emissions is not technically or economically feasible (see Operational data and
Economics below). To reduce these fugitive emissions, during the last 10 - 15 years, a
large number of lines have been modified to substitute conventional solvent-based
lubricants by solvent-free materials (see Section 3.4.5.6).

Achieved environmental benefits: Reduction in VOCs where solvent-free materials
have replaced alternatives containing solvents.

Cross-media effects: Continuing VOC emissions in conventional systems.

Operational data: To dry the wire in the room air, it has to travel horizontally over
several metres. This is a large area for applying an extraction system. The lubricant
drying process must not be carried out by passing through the enamelling oven as the
wax content of the lubricant would burn off due to the high temperatures. Also, guiding
the waste gases directly into the enamelling oven, which is running in a nearly closed
circuit of hot air, is not feasible because of the huge amount of cold air. The layout of the
oven would have to be maodified totally (new machines) to cope with this volume of air
and reducing only a limited amount of the fugitive emissions. For example, reduction of
only 60 % of the fugitive emissions while ventilating some hundred m3/h with relatively
low concentrations of VOCs (50 — 100 ppm).

Applicability: Extraction of solvents from the lubrication process is not commonly
applied. It has been tested in Sweden and Italy with unsuccessful results.

Economics: To extract the fugitive emissions from the lubricant application is very
expensive when modifying the ovens, and it is very expensive to use a central treatment
facility to remove or incinerate the solvents. Recent reports for thermal incineration and
for a piping system result in installation costs of EUR 300000 - 350000 for the whole
factory and additionally, operating costs of EUR 40000 - 50000 per year.

Driving forces for implementation: No data submitted.

Example plants: No data submitted.

Reference literature: [64, EWWG, 2004] [66, UBA Germany, 2003] [76, TWG, 2004]
[128, TWG, 2005]
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21 BEST AVAILABLE TECHNIQUES FOR SURFACE TREATMENT
USING ORGANIC SOLVENTS

21.3 Best available techniques for winding wire manufacturing [p.
576]

The Introduction to this chapter (in the Section ‘Some aids to understand this chapter’,
Paragraph 2) sets out how the BAT in this section relate to the generic BAT in Section
21.1.

Energy consumption
73. BAT is to minimise energy consumption after drying the wire by cooling the wire
using room and/or exterior air (see Section 3.4.2.1).

Reduction of solvent emissions
74. BAT is to minimise total VOC emissions by one or both of the following techniques as
well as the generic BAT in Section 21.1:

e using low solvent-based materials and/or processes (in-process, see Sections 3.4.4,
3.4.5 and others in Section 20.10)

e using a suitable combination of the waste gas treatment techniques as described in
Section 3.4.6 (see also Section 20.11).

Total emission values (including fugitive emissions) for VOC associated with these
techniques
are (see Section 3.3.3.1):

e for non-fine wires (>0.1 mm diameter) 5 g/kg or less (g VOC / kg product)
o for fine wires (0.01 - 0.1 mm diameter) 10 g/kg or less.

Solvent emissions from lubricant coatings

75. BAT is to follow progress in developments reducing emissions from lubricant coatings
(such as low or no solvent techniques, see Section 3.4.5.6) and to seek to reduce VOC
emissions further.
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22 EMERGING TECHNIQUES FOR SURFACE TREATMENT USING
SOLVENTS [p. 593]

An emerging technique is understood in this document as a novel technique that has not
yet been applied in any industrial sector on a commercial basis. This section contains
those techniques that may appear in the near future and that may be applicable to the
surface treatment using organic solvents sector.

22.2 Winding wire manufacture [p. 593]

22.2.1 Waxing of fine wires [p. 593]

Description: Techniques are being considered to reduce the solvents emission from the
final drying of wax on fine wires (0.01 — 0.1 mm.).

Achieved environmental benefits: Reduction of VOC consumption and emissions.
Cross-media effects: No data submitted.

Operational data: No data submitted.

Applicability: No data submitted.

Economics: No data submitted.

Driving forces for implementation: No data submitted.

Example plants: No data submitted.

Reference literature: [76, TWG, 2004].
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23 CONCLUDING REMARKS [p. 605]

23.4.1 General issues:

NO, from solvents containing nitrogen. [p. 608]

These are used in some of the processes discussed. It is unclear to what extent oxidation
of these is a major source of NO,, and if this will change in the future, as other initiatives
are likely to lead to a decline in the use at least one solvent containing nitrogen.

Recommendation: More information is needed on the amount of solvents containing
nitrogen used in the EU, and projected future usage and to calculate the amount of NO,
these solvents contribute to the EU and local burdens.

23.4.2 Industry specific issues [p. 609]

Winding wires: The remaining area of significant VOC emission is from the application
of lubricants. The industry provided data demonstrating that it was not economically or
technically viable to enclose and treat the air required to evaporate the solvent from the
lubricant. Developments in BAT have centred on the use of solvent-free lubricants, but
these are limited by (i) wire size, and (ii) these lubricants not meeting all customer
specifications.

Recommendations: Research is required to develop further solvent-free lubricant

systems that meet the necessary performance requirements, and to assist with the
gaining of the performance specifications for existing options.
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Annex A

Reference list of interesting clauses with minor or no technical
content related to the manufacturing of Winding Wires

Note: all page numbers in brackets [p. a] are related to the STS BREF document
(printed page numbers, for search in electronic copy add '44' to the given figure

a)

EXECUTIVE SUMMARY [p. il
Scope of this document [p-i]
General information [p- ii]
Key environmental issues [p. ii]
Structure of this document [p. ii]
Consumptions and emissions [p. ii]
Best available techniques [p. ii]
Generic BAT [p. iii]

Emerging techniques [p. x]

Concluding remarks [p. x]
PREFACE [p. xi]
1. Status of this document [p. xi]

2. Relevant legal obligations of the IPPC Directive and the definition of BAT [p. xi]

3. Objective of this document [p. xii]

4. Information sources [p. xii]

5. How to understand and use this document

[p. xiii]

Interface between the IPPC and the Solvents Emissions Directives [p. xiv]
SCOPE [p. xli]
Installation [p- xli]
Organic solvents and VOC [p. xli]
Surface treatment [p. xlii]
Surface cleaning [p. xlii]
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The boundary of this document with other BREFs [p. xliii]

1 GENERAL INFORMATION ON SURFACE TREATMENT USING ORGANIC SOLVENTS [p. 1]

1.1 Organic solvents and treating surfaces [p- 1]
1.2 Key environmental issues [p. 2]
1.2.1 Overall [p. 2]
1.2.2 Solvents [p- 3]
1.2.3 Metals [p. 4]
1.2.4 Other pollutants [p- 4]
1.2.5 Energy [p. 5]
1.2.6 Raw material usage [p- 5]
1.2.7 Water usage [p- 5]
1.2.8 Solid and liquid wastes [p- 5]
1.2.9 Airborne particles [p- 5]
1.2.10 Noise [p. 5]
20 TECHNIQUES TO CONSIDER IN THE DETERMINATION OF BAT APPLICABLE IN ALL
INDUSTRIES [p. 391]
20.1 Environmental management techniques [p- 392]

20.1.1 Environmental management tools {most effective and efficient
/environmental Management System (EMS) / EN 1SO 14001:1996 / EU Eco
management and audit scheme EMAS / definition of an environmental policy /
environmental management programme / implementation and operation of
procedures / checking and corrective action / management review / regular
environmental statement / validation by certification body / end-of-life plant
decommissioning / development of cleaner technologies / normal and abnormal
situations / average cost for building and operating 1SO 14001 / costs for EMAS}
[p- 392 ff]

20.1.2 Ongoing environmental improvement and cross-media issues
{environmental footprint / reduced energy consumption} [p- 399]

20.1.3 Benchmarking consumptions and emissions and subsequent action [p.
400]

20.1.4 Costing environmental benefits and estimating cross-media effects {costs

and benefits of techniques / guidance on assessing cost and benefits / most cost-
effective options} [p. 401]
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20.2 Installation design, construction and operation (including good
housekeeping) [p. 403]

20.2.1 Pollution prevention for unplanned releases {environmental accidents /
actions for pollution prevention} [p. 403]

20.2.2 Storage and handling of chemicals, hazardous materials and waste [p.
404]

20.2.2.1 Handling and use of solvents in production areas [p. 406]
20.2.4 Training [p. 408]
20.2.5 Optimisation of processes/equipment [p. 409]
20.2.6 Maintenance [p. 409]
20.3 Monitoring [p. 410]
20.3.1 Mass balances for solvents [p- 410]
20.3.2 Direct measurement of solvents and emissions to air [p. 414]
20.3.3 Water [p. 415]
20.3.3.1 Preventing hazardous atmospheres in sewers [p. 415]
20.3.3.2 Monitoring of BOD and COD and biodegradability [p- 416]
20.3.3.3 Monitoring and controlling aquatic toxicity [p. 416]
20.4 Water management [p. 418]
20.4.1 Re-use/recycling of rinsing water [p- 418]
20.4.1.1 Regeneration by ion exchange [p. 418]
20.4.1.2 Re-use of water within the plant [p. 418]
20.4.1.3 Cascade rinsing [p. 418]
20.4.1.4 Control of water usage [p- 420]
20.5 Energy management [p. 421]
20.5.1 Optimisation of electrical power supply { minimising reactive energy

losses } [p. 423]
20.5.2 Optimising electricity demand [p. 423]
20.5.3 Energy efficient equipment [p. 424]
20.6 Raw material management [p. 424]
20.6.1 Just-in-time management [p. 424]
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20.6.2 Quality assurance of paints and solvents [p. 425]
20.9 Cleaning techniques [p. 476]
20.9.1 General principles for cleaning { process equipment cleaning / substrate
or workpiece cleaning } [p. 476]
20.9.2 Minimising cleaning [p- 478]
20.9.3 Preparation prior to solvent or other types of cleaning [p- 479]
20.9.4 Conventional solvent cleaning [p. 479]
20.9.5 Cleaning with solvents with lower evaporation speed [p. 480]
20.9.6 Cleaning with powerful solvents [p- 480]
20.9.7 Cleaning with solvents with lower ozone-forming potential [p. 480]
20.9.8 Water-based cleaning [p. 480]
20.9.9 Cleaning by hand [p- 480]
20.9.10 Washing machines using solvents [p. 481]
20.9.11 Cleaning with solvent recovery [p.- 482]
20.9.12 Cleaning with high pressure water spray [p. 482]
20.9.13 Ultrasonic cleaning [p- 483]
20.9.14 Dry ice (CO2) cleaning [p- 483]

20.11.1 Design, optimisation and management of extraction and abatement
techniques { energy consumption below autothermal conditions / cost-
benefit of energy consumption to control low solvent emissions / costs of
the negative externalities / marginal social costs of climate change /
comparison of marginal social costs of climate change with marginal
damage costs from VOC emissions / balance between CO, NO, and VOC
reduction / emissions and costs in relation to incineration capacity /
maintaining solvent concentration to treatment by variable frequency
drives / variable frequency drive fan to modulate the airflow /
dedicated/decentralised waste gas treatment systems for each point

source / central waste gas treatment} [p- 497ff]
20.11.4.6 Catalytic oxidation [p. 524]
20.12 Waste water treatment [p.- 539]
20.12.2 Separation [p. 540]

20.13 Waste minimisation and treatment of wastes containing solvent [p. 543]
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20.13.1 Recovery of used solvents from the process
[p. 543]
20.13.6 Re-usable containers [p. 548]

21 BEST AVAILABLE TECHNIQUES FOR SURFACE TREATMENT USING ORGANIC
SOLVENTS [p. 555]
Introduction {emission levels associated with best available techniques /
magnitude of costs involved / technical characteristics of the installation} [p.

555]
Some aids to understand this chapter [p.- 556]
Some key issues to help users/readers of this chapter [p- 557]

21.1 Best available techniques applicable in all industries in the sector [p. 559]

BAT FOR ENVIRONMENTAL MANAGEMENT [p. 559]
INSTALLATION DESIGN, CONSTRUCTION AND OPERATION [p. 560]
Prevention of unplanned releases/emissions [p. 560]
Storage of chemicals and wastes [p. 561]
Plant construction and operation [p- 561]
MONITORING [p. 561
WATER MANAGEMENT [p. 562]
REDUCING, RE-USING AND RECYCLING RINSING WATER AND RAW
MATERIALS [p. 562]
Re-use/recycling of cooling water [p. 562]
ENERGY MANAGEMENT [p. 562]
RAW MATERIAL MANAGEMENT (SEE SECTION 20.6) [p. 563]
Controlling environmental and toxicological impacts [p- 563]
Minimising raw material consumption [p. 563]
COATING PROCESSES AND EQUIPMENT [p. 563]
Water-based pretreatments [p- 563]
DRYING/CURING FOR ALL SURFACE TREATMENTS [p. 564]
Coating systems, application and drying/curing techniques [p- 564]
CLEANING [p. 564]
Cleaning systems [p. 564]
Cleaning techniques [p- 564]
USE OF LESS HAZARDOUS SUBSTANCES (SUBSTITUTION) [p. 565]
EMISSIONS TO AIR AND WASTE GAS TREATMENT [p. 566]
WASTE WATER TREATMENT [p. 568]
MATERIALS RECOVERY AND WASTE MANAGEMENT [p. 569]
Recovery of used solvents [p. 569]
DUST ABATEMENT [p. 569]
ODOUR ABATEMENT [p. 569]
NOISE [p. 569]
GROUNDWATER AND SOIL PROTECTION AND SITE DECOMMISSIONING [p.
570]

23 CONCLUDING REMARKS [p. 605]
23.1 Timing of the work [p- 605]
23.2 Sources of information and progress of the work [p. 605]
23.3 Degree of consensus [p. 607]
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23.4 Gaps in knowledge and recommendations for future research and

information gathering [p. 607]
23.4.1 General issues: [p. 607]
EGTEI synopsis sheets. [p. 607]
Energy usage [p- 607]
Energy used in EoP techniques and quantifying the cross-media and economic
effects of abatement [p. 607]
Using less hazardous substances [p- 607]
The use of high efficiency application techniques. [p. 609]
The use of novel techniques in waste gas treatment. [p.- 609]
Secondary aerosols [p- 609]
23.5 Review of this document [p. 611]
24 ANNEXES [p. 629]
24.1 Models for estimating cost benefit [p. 629]
24.1.1 EGTEI model and synopsis sheets [p- 629]
24.2 Calculation of VOC emissions and the units used [p- 637]
24.2.1 Compliance with the Solvent Emissions Directive [p. 637]

24.2.1.1 Emission limit values (ELVs) and fugitive emissions (SED Annex I1A) [p.
637]

24.8 Marginal social costs of climate change [p. 666]
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Reference list of common techniques,
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Note: all page numbers in brackets [p. a] are related to the STS BREF document
(printed page numbers, for search in electronic copy add '44' to the given figure

a)

20.2.3 Automation of equipment {robot spraying / automatic mixing systems /
roller coating / curtain coating / piped delivery of solvents and solvent-based

materials} [p. 407]
20.6.3 Minimisation of raw material consumption { dilution or addition of solvents
during the manufacturing process / mixing operation} [p. 425]
20.6.3.1 Advanced mixing systems [p. 425]
20.6.3.2 Re-use of returned paints or inks [p- 426]
20.6.3.3 Re-use of recovered coatings or inks [p. 427]
20.6.3.4 Direct piping of paint or ink from storage [p. 428]
20.6.3.5 Direct piping of solvents from storage [p. 429]
20.6.3.6 Batch painting/colour grouping [p- 430]
20.6.3.7 Pig-clearing systems [p. 430]
20.7 Coating processes and equipment [p. 461]
20.8 Drying and/or curing [p. 467]
20.8.1.3 Induction drying [p- 469]
20.8.1.4 Radiation drying (microwave and HF) [p. 470]
20.8.2.2 Near-infrared radiation (NIR) curing [p. 473]

20.10 Substitution: using less harmful substances — general principles { adverse
physiological effects / physico-chemical effects / photochemical oxidant formation
(ozone-formation potential, OFP) / stratospheric ozone depletion potential (ODP) /
global warming potential (GWP) / ecotoxic effects / odour / damage to material /

corrosiveness} [p.484 ff]
20.10.1 Replacement of cleaning agents (substitution) [p. 487]
20.10.2 Using solvents with lower ozone-forming potential (OFP) [p- 492]
20.10.3 Replacement of halogenated solvents [p. 495]
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20.10.4 Replacement of solvents and other materials with CMR properties

(substitution) [p- 495]
20.10.5 Water-based cleaning agents [p. 496]
20.11 Waste gas treatment [p.496]
20.11.2 Containment and collection of waste gases [p- 506]
20.11.2.7 Air extraction from cleaning processes [p- 509]
20.11.3 Pretreatment, filtration and scrubbing [p. 510]
20.11.3.4 Membrane filtration [p. 514]
20.11.3.5 Venturi particle separation [p- 514]
20.11.3.8 Scrubber [p. 517]
20.11.4 Oxidation [p. 517]
20.11.4.1 Fuel supplement in process heating [p- 518]
20.11.4.2 Thermal oxidation [p- 519]
20.11.4.3 Recuperative thermal oxidation [p. 520]
20.11.4.4 Regenerative thermal oxidation — dual bed [p. 521]
20.11.4.5 Regenerative thermal oxidation —three bed or rotating air distributor

[p. 523]
20.11.5 Condensation [p-527]
20.11.5.1 Direct cooling [p. 527]
20.11.5.2 Indirect cooling [p. 528]
20.11.5.4 Cryogenic treatment [p. 529]
20.11.6 Adsorption [p- 530]
20.11.7 Absorption to liquid [p- 534]
20.11.7.2 Absorption to oil and recovery [p. 535]
20.11.8 Biological treatment [p. 535]
20.11.9 NOy abatement techniques [p- 537]
20.11.9.1 Selective non-catalytic reduction (SNCR ) [p. 537]
20.11.9.2 Selective catalytic reduction (SCR) [p. 538]
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20.11.9.3 Water scrubber [p- 538]
20.12 Waste water treatment [p- 539]
20.13.2 Treatment of used solvents for re-use [p. 544]
20.13.2.1 Filtration [p. 544]
20.13.2.2 Distillation [p. 545]
20.13.3 Disposable cleaning wipes [p.- 546]
20.13.4 Re-usable cleaning wipes [p. 547]
20.13.5 Recovery of used solvents from wipes [p. 547]
20.13.7 Treatment of used activated carbon [p- 549]
20.13.8 Waste water sludges [p. 550]
20.14 Dust abatement [p. 551]
20.15 Odour abatement [p- 551]

20.15.1 Venting tanks during deliveries of solvent-based materials [p- 552]

20.16 Noise abatement [p- 552]
22.19 Waste gas treatment [p. 602]
22.19.1 Electrically heated carbon adsorption tubes [p- 602]
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advanced mixing systems 41
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air extraction from cleaning processes 42
airborne particles 36
alternative insulating materials and application systems 7
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annealing 8
applications 7
applying conventional solvent-based lubricants using felts 21
automatic mixing systems 41
automation of equipment 41
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B
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BAT applicable in all industries 36
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best available techniques 35
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best available techniques for winding wire manufacturing 31
biological treatment 19, 42
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C
calculation of VOC emissions 40
carbon monoxide 16
cascade rinsing 37
catalytic oxidation 38
catalytic oxidiser 9, 29
central waste gas treatment 38
checking and corrective action 36
cleaning 39
cleaning by hand 38
cleaning systems 39
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cleaning with high pressure water spray

cleaning with powerful solvents

cleaning with solvent recovery

cleaning with solvents with lower evaporation speed
cleaning with solvents with lower ozone-forming potential
CO

coating processes and equipment

coating processes and equipment

coating systems

coating systems, application and drying/curing techniques
coating technique alternatives

coatings

combustion efficiency

Index

38, 39
38
38
38
38
38

11, 12, 15, 17

41
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13
39
14
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17

comparison of marginal social costs of climate change with marginal damage costs from

VOC emissions 38
compliance with the Solvent Emissions Directive 40
component epoxy enamel coatings 27
concluding remarks 35, 39
condensation 42
consumption 11
consumption of organic solvents from 1970 to 2000 6
consumptions and emissions related to production throughput 35
containment and collection of waste gases 42
control of water usage 37
controlling environmental and toxicological impacts 39
conventional solvent cleaning 38
conventional solvent-based processes 20
copper particles 17, 22
corrosiveness 41
cost-benefit 19
cost-benefit of energy consumption to control low solvent emissions 38
costing environmental benefits 36
costs and benefits of techniques. 36
costs for EMAS 36
costs of the negative externalities 38
cresol-free coatings 14
cresol-free enamel coatings 24
cresols 14
cryogenic treatment 42
curing 7,13, 20
current consumption and emission levels 10
current emission levels 14
curtain coating 41
D
damage to material 41
dedicated/decentralised waste gas treatment systems for each point source 38
definition of an environmental policy 36
definition of BAT 35
degree of consensus 39
destruction of VOC 15
development of cleaner technologies 36
die 9
die application 20
die stripping 18
dilution or addition of solvents during the manufacturing process 19, 41
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direct cooling 42
direct measurement of solvents and emissions to air 37
direct piping of paint or ink from storage 41
direct piping of solvents from storage 41
disposable cleaning wipes 43
distillation 43
dosed coating supply 21
download STS BREF 2
drawing 12, 17
drawing emulsion 17, 19, 38
drawing process 17, 19, 22
dry ice (CO2) cleaning 38
drying 7,9, 15, 19, 20, 23
drying and curing 9
drying and/or curing 41
drying the wire 5
drying time 23
drying/curing for all surface treatments 39
dust abatement 39, 43
dust emissions 17
E
ecotoxic effects 41
efficiency of oxidation 9
EGTEI model and synopsis sheets 40
EGTEI synopsis sheet 19, 40
electrical and mechanical performance 23
electrical heating 9
electrical properties 7
electrically heated carbon adsorption tubes 43
electrocoat 14
electrocoat enamel coatings 28
emerging techniques 35
emerging techniques for surface treatment using solvents 32
emission levels associated with best available techniques 39
emission limit values 40
emissions 14, 23
emissions and costs in relation to incineration capacity 38
emissions of NO,, CO and CO, 29
emissions to air 14
emissions to air and waste gas treatment 39
emissions to water 17
EN 60317 6
EN ISO 14001:1996 36
enamel coating 7,9
end use applications 7
end-of-life plant decommissioning 36
energy 36
energy consumption 5, 20, 31
energy consumption below autothermal conditions 38
energy efficient 21
energy efficient equipment 37
energy management 20, 37, 39
energy usage 40
energy used in EoP techniques and quantifying the cross-media and economic effects of
abatement 40
environmental accidents 37
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environmental footprint 36
environmental management programme 36
environmental Management System (EMS) 36
environmental management techniques 36
environmental management tools 36
EU Ecomanagement and audit scheme EMAS 36
examples of NO, emissions 16
EXECUTIVE SUMMARY 35
explosion risk 24
extrusion coatings with thermoplastic materials 14
extrusion enamel coatings 26
F

F installations 15
felt application 18, 21
filtration 43
fine wires 5, 6, 8, 10, 12, 15, 21, 25, 31
fuel supplement in process heating 42
fugitive emissions 9, 29, 30, 31, 40
fully insulated wires 26
G

gaps in knowledge 40
gas burner 9
gas heated machines 9
general information 35
general information on the winding wire industry 6
general principles for cleaning 38
generic BAT 35
global warming potential (GWP) 41
good housekeeping 37
groundwater and soil protection and site decommissioning 39
guidance on assessing cost and benefits 36
H

handling and use of solvents in production areas 37
high energy consumption 23, 28
high solids coatings 14, 22
high temperature round wires 13
high thickness insulation 26
hot melt coatings 14
hot melt enamel coatings 26
how to understand and use this document 35
hydrocyclone separator 17
|

implementation and operation of procedures 36
indirect cooling 42
induction drying 41
information sources 35
installation 35
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installation design, construction and operation 37, 39
interface IPPCD and SED 35
Introduction 39
J

just-in-time management 37
K

key environmental issues 35, 36
L

legal obligations of the IPPC Directive 35
less harmful substances 41
less hazardous substances 40
low solvent techniques 15
low solvent-based materials 31
lower explosive limit 9, 17
lubricant 6, 7,13, 20, 21, 25
lubricant application 9
lubricant filament 10, 25
lubricant specification 9
lubricants 9, 14
lubrication 30
M

M installations 15
magnitude of costs involved 39
maintaining solvent concentration to treatment by variable frequency drives 38
maintenance of all plants and equipment 37
management review 36
manufacturing process 7,8
marginal social costs of climate change 38, 40
mass balances 10
mass balances for solvents 37
materials recovery and waste management 39
measurements of emissions to air 15
medium wires 7
membrane filtration 42
metals 36
minimisation of raw material consumption 41
minimise consumptions and emissions 39
minimising cleaning 38
minimising raw material consumption 39
minimising reactive energy losses 37
mixing operation 19, 41
molten lubricant 10, 25
monitoring 37, 39
monitoring and controlling aquatic toxicity 37
monitoring of BOD and COD and biodegradability 37
most cost-effective options 36
most effective and efficient 36
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near-infrared radiation (NIR) curing 41
nitrogen compounds 11, 12
nitrogenated solvents 15
NMP 11, 12, 13, 14, 15, 16
no solvent techniques 5,31
noise 36, 39
noise abatement 43
non-fine wires 5,31
normal and abnormal situations 36
NOy 11, 12, 15, 16, 19, 29
NO, abatement techniques 42
NO, and CO values 11, 12
NOy from solvents containing nitrogen 33
O

objective of this document 35
odour 41
odour abatement 39, 43
ongoing environmental improvement and cross-media issues 36
optimisation of electrical power supply 37
optimisation of processes/equipment 37
optimising electricity demand 37
organic solvents 32
organic solvents and treating surfaces 36
organic solvents and VOC 35
other pollutants 36
overall environmental consideration 36
oxidation 9, 42
oxides of nitrogen 15
o)

paper filter 17
paraffin 9, 14
photochemical oxidant formation (ozone-formation potential, OFP) 41
physico-chemical effects 41
pig-clearing systems 41
piped delivery of solvents and solvent-based materials 41
plant construction and operation 39
pollution prevention for unplanned releases 37
powder polyester coatings 14, 24
precious metal catalysts 9
PREFACE 35
preparation prior to cleaning 38
pretreatment, filtration and scrubbing 42
preventing hazardous atmospheres in sewers 37
prevention of unplanned releases/emissions 39
process equipment cleaning 38
product characteristics 7
production quantity 10
production scrap 18
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quality assurance of paints and solvents 38
R

radiation 9
radiation drying 41
raw material management 37, 39
raw material usage 36
recirculated airflow 9
recommendations for future research 40
recovery of used solvents 39
recovery of used solvents from wipes 43
rectangular wires 7,13
recuperative thermal oxidation 42
reduced energy consumption 36
reducing, re-using and recycling rinsing water and raw materials 39
reduction of solvent emissions 22,31
reference to techniques generally applicable 19
regeneration by ion exchange 37
regenerative thermal oxidation — dual bed 42
regenerative thermal oxidation —three bed or rotating air distributor 42
regular environmental statement 36
replacement of cleaning agents 41
replacement of conventional solvent-based coating processes 26
replacement of conventional solvent-based materials 22
replacement of halogenated solvents 41
replacement of solvents and other materials with CMR properties (substitution) 42
re-usable cleaning wipes 43
re-usable containers 39
re-use of recovered coatings or inks 41
re-use of returned paints or inks 41
re-use of water within the plant 37
re-use/recycling of cooling water 39
re-use/recycling of rinsing water 37
review of this document 40
roller coating 41
rolling and drawing 8
S

scope of the STS BREF 35
SCR 19, 42
scrubber 42
secondary aerosols 40
secondary catalysts 17
selective catalytic reduction (SCR) 42
selective non-catalytic reduction (SNCR) 42
self bonding round wires 13
self lubricating enamels 10
self-lubricating coatings 28
separation 38
significant VOC emission 33
SNCR 19, 42
softening of the wire 8
solderable round wires 13
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solid and liquid wastes 36
solid content 13, 22
solid wax 10
solvent content 9, 13, 14
solvent emissions 15, 23, 24, 25, 26, 27, 28
solvent emissions from lubricant coatings 31
solvent evaporation 9
solvent management plan 37
solvent-based lubricants 5, 30
solvent-free 9, 14, 22, 27
solvent-free lubricant applicators 25
solvent-free lubricant system 33
solvent-free lubricants 25
solvent-free materials 30
solvent-free processes 7
solvents 36
some aids to understand this chapter 21 39
some key issues to help users/readers of this chapter 21 39
sources of information and progress of the work 39
special solvent blends 14
staff training 37
status of this document 35
storage and handling of chemicals, hazardous materials and waste 37
storage of chemicals and wastes 39
stratospheric ozone depletion potential (ODP) 41
structure of this document 35
substitution 19, 20, 26, 41
substrate or workpiece cleaning 38
surface cleaning 35
surface treatment 35
T

target for emissions 15
technical characteristics of the installation 39
temperature zone 9
thermal oxidation 42
thermal oxidiser 9
thick wires 7
thickness of the lubricant layer 21
timing of the work 39
total amount of NO, emitted 16
total consumption of solvents in Europe 6
total emission values 5,31
treatment of used activated carbon 43
treatment of used solvents for re-use 43
U

ultrafine wires 6
ultrasonic cleaning 38
units used 40
use of high efficiency application techniques 40
use of less hazardous substances (substitution) 39
use of novel techniques in waste gas treatment 40
use of solvent-free lubricants 33
using solvents with lower ozone-forming potential (OFP) 41
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UV curing coatings 14, 23
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validation by certification body 36
variable frequency drive fan to modulate the airflow 38
varnish application 18
venting tanks during deliveries of solvent-based materials 43
venturi particle separation 42
VOC 11, 13
VOC emissions 5,9, 13, 15, 21, 25, 30, 31
VOC, NO, and CO emissions 14
volume flow 16
W

washing machines using solvents 38
waste 17, 25
waste gas from enamelling 29
waste gas treatment 29, 42, 43
waste minimisation 38
waste water sludges 43
waste water treatment 19, 39, 43
water consumption 36, 37
water management 37, 39
water scrubber 43
water-based cleaning 38
water-based cleaning agents 42
water-based emulsions 9, 14, 22
water-based enamel coatings 23
water-based pretreatments 39
waterborne coatings 14
waxing of fine wires 32
white spirit 15
wire cooling 20
wire drawing lubricant 17
wire type 6
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Statement Elantas regarding the solvent alternatives to NMP.pdf

ELANTAS GmbH Dr. Horst Sulzbach
17.02.2014 Chief Technology Officer

Statement regarding the solvent alternatives mentioned in “Poly(amide-imides): Wire Enamels with
Escellent Thermal and Chemical Properties”
T.J. Murray Macromolecular Materials and Engineering 2008 (293) p.p. 350 — 360

On pages 356 and 357 of his article Murray discusses alternatives to NMP as solvent for poly(amide-
imides). (PAl)Two alternatives are mentioned which will be discussed in the following:

Use of lactams or aliphatic polyamides
(please note that reference 31 seems not correct)

Poly(amide-imide) wire enamels are used because of their superior thermal and mechanical
properties (see page 355 of the same article). These properties are only obtained when purely
aromatic components are used for the polymer. Both lactams and aliphatic polyamides are not
aromatic components. The properties of enameled wires that employ these coatings are similar to
those of a polyesterimide (PEl) and no longer comparable with those of a purely aromatic PAI.

A very good summary of the dilemma can also be found in US 2004/0006174 (Reference 33 in
Murray’s aricle):

“[0004] The products presently offered on the market are poly(amide-imide) wire enamels which
consist of purely aromatic binders, for example of the reaction product of trimellitic anhydride with
4,4'-diphenylmethane diisocyanate, and are in solution in N-methyl-pyrrolidone (NMP), in some
cases extended with a hydrocarbon. NMP is an expensive solvent. ...

[0010] In DE 30 34 536 and EP 0 291 699, for example, the poly(amide-imide) is rendered soluble in
cresol by modification with epsilon-caprolactam. This poly(amide-imide) is no longer purely
aromatic. It is known that the aliphatic chain in epsilon-caprolactam has an adverse effect on the tg
delta and softening temperature of the cured wire enamels.”

In Summary, we can change a PAIl by incorporation of lactams or aliphatic polyamides to make it
cresol soluble, but the resulting wire enamel does no longer provide the required properties.

Special manufacturing approach by Beck Electrical utilizing higher temperatures and aromatic

polycarboxilic acids
(Reference 33 in Murray’s publication)

In the patent “Polyamide-imide resin solution and the use thereof for producing wire enamels we
(ELANTAS GmbH is the holding company for Beck Electrical) describe a new approach to obtain a
cresol soluble PAI.

In the laboratory we obtained reasonable enough results to file for patent protection. However,
during extended trial s with customers we found that the approach did not give the desired results.
Both stability and final properties when applied in an industrial environment did not match the
existing NMP based products. Commercialization was not possible.

As you are sure well aware, enameled wires are a business with strong margin pressure.
Consequently, the wire enamel manufacturers can only survive if they produce the most cost
competitive products:

Standard poly(amide-imide) wire enamels sell in the 4 Euro range. NMP costs about 1 Euro more
than cresol per kilogram. Even if the wire enamel is dissolved in an NMP/hydrocarbon mixture, the
mix will contain about 30% NMP per kg product. If these 30% could be replaced by cresol, the cost
saving would be about 30 cent. This would be huge competitive advantage and if the switch was
technically feasible the producers would immediately switch.







ELANTAS GmbH Dr. Horst Sulzbach
17.02.2014 Chief Technology Officer

Consequently, the fact that NMP is still used is the clearest indication that our invention did not
perform as hoped in an industrial environment. In addition, you can be assured that we have tried
everything to make it work, because the competitive advantage for ELANTAS would have been huge.
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ref_328.pdf
Comments to Annex XV Restriction Report Version 2.0 dated 9 August 2013-11-12

This statement has been developed by the Technical Committee of the European Winding
Wire Group (EWWG).

Our association is an independent section of the EuropaCable association. The members are
“wire-coaters “in the definition of this Restriction Report. The member companies represent
the whole enamelled wire industry in Europe. In terms of REACH “wire coaters” are
downstream users of NMP which is contained in certain wire enamels (mixtures) used to coat
high-temperature resistant wires for special applications in the automotive, aerospace and
Electrical/Electronics industry. The finished wire is an "article” as per definition of REACH.

NMP is used as a solvent in certain wire enamels because of its good solubility for the high-
end polymers such as Polyamide-Imide and Polyimide. NMP and/or other aprotic solvents
are used at percentages >5% in the wire enamels. For the description of our products and
processes we have added a special diagram (see attachment).

Summary of our conclusions:

We are not in agreement with the present proposal to define the TWA at 5mg/m? and
the STEL at 10 mg/m? for inhalatory exposure. We are, however, in full agreement for
the preventive measures against dermal exposition, which is already widely practice
in our industry.

The proposal for the TWA is not justified in our opinion for the following facts and reasons:

e The DNEL submitted in the REACH registration dossier is 40 mg/m3. This value is the
recommendation made by the Scientific Committee for Occupational Exposure levels
(SCOEL) in the “Recommendation from the Scientific Committee on
Occupational Exposure Limits for N-Methyl-2-Pyrrolidone” Summary of 2007.
As a downstream user organisation we have no insight into the detailed calculation
models and methodologies used. We have to rely on the data available to us from the
Safety Data Sheets.

e Based on a decision made by the Commission and an EU Directive the SCOEL
Committee acts as the advisory body to the EU Commission for setting indicative and
binding OEL values. The methodology applied by SCOEL is described in the key
documentation document version 7 from June 2013. Following the SCOEL
recommendation of an OEL value the member states are obliged to review the
national value in case that the national OEL is higher.

e SCOEL recommendation was implemented as EU OEL (IOEL) by EU Directive
2009/161

e The OEL level for NMP in Germany (AGW) is set at 82 mg/m? as TWA and 164
mg/m?3 as STEL. These values are based on the evaluation result that health effects
observed were in the physical state of NMP as an aerosol only but not in the vapour
state. The justification for the German OEL is describing this in detail in the
justification document TRGS 900 (developed by AGS / BAuA). Furthermore German
OEL justification for 82 mg/m? already states (translation): “pregnancy category Y: If
compliant with the OEL no harm to the unborn child is to be expected” (pregnancy
category was confirmed in April 2011). Consequently, the EU OEL may be regarded





as “more than safe” regarding the health risk during pregnancy for the unborn child.
The justifications for the national OEL (such as the AGW in Germany) are partly
publically available whereas the DNEL derived in the CSRs of the registration
dossiers are only available to ECHA or Member States Competent Authorities.

e Section A 3.3. of the Restriction Report refers to a “REACH Methodology”. It has to be
pointed out that the REACH Regulation only defines a number of evaluation steps,
but does not define a certain methodology or calculation model in detail. The dossier
submitter is obviously referring to ECHA Guidance documents and to certain tools
such as ECETROC based on calculation models and assumptions. These guidance
documents do allow the application of certain safety factors at the discretion of the
user. As per definition the guidance documents published by ECHA do carry the
disclaimer statements of being recommendations without legal power. On the other
hand this document as well states that EU — OELs per se are valid to be used as
DNEL. SCOEL, IOEL, respectively are EU competent authorities’ expert decisions.

e “In Europe, the following national OELs are used: 5 ppm (20 mg/m3) in Denmark and
Norway; 10 ppm (40 mg/m3) in Finland, Belgium, Ireland and The Netherlands; 20
ppm (80 mg/m3) in Germany and Switzerland; 25 ppm (100 mg/m3) in the United
Kingdom and Spain; and 50 ppm (200 mg/m3) in Austria and Sweden.” (See
Restriction dossier page 77).

It is acknowledged that there are countries with OEL >40 mg/m?3 (8h TWA), which is
above the current EU. It is believed by the submitter of the comments that a TWA of
80 mg/m3 is scientifically justifiable despite being above the EU OEL. Higher values
for a TWA may be considered as risk. For EU harmonization reason the EU OEL may
be a value everybody can agree on.

It is worth mentioning that even Denmark and Norway concluded that a 8h-TWA of 20
mg/m? is safe. This value is 4 times above the proposal of the Netherlands. So far as

we understand the restriction dossier there is no new toxicity data available (see year
of studies chosen for DNEL derivation).

Consequently we have serious doubt that a requirement for a 5 mg/m® 8h TWA or a
10 mg/m3 STEL can be at all justified on existing risk.

We see no reason to have doubt in the expertise and the conclusion of SCOEL, or
the German AGW. And furthermore we do not see a reason do have any doubt that
the SCOEL has the mandate to advise on EU-OEL.

e Regarding the DNEL derived for workers and pregnant workers it has to be
mentioned for the “wire coaters” that the machine operators and maintenance
personnel are not physically present in the area of exposure during the whole 8 hours
shift. This is due to the fact that they are also involved in e. g. logistical, testing and
office tasks where they are not subject to exposure. The degree of automation at
today's machines does not require permanent attendance at the enamelling
machines. The exposure during maintenance, set-up and cleaning of the machines is
somewhat higher, but only during short periods.

e |tis the declared target of our industry to limit the exposure of workers during routine
operation. The highest exposure can be expected during technical problems, repair, cleaning





or machine problems and/or failures. Consequently and definitely, a STEL well above 10
mg/m3 is required to keep the process running. lit is to mention that we consider assessment
of the German AGW and SCOEL as correct which means there is no health risk for workers
(pregnant or non pregnant) at a concentration of 10 mg/ms? as STEL, since the according
SCOEL value is 80 mg/m3 and 160 mg/m?3 according to AGW)

The issue of PREGNANCY at WIRE COATING:

Taking in account the number of people employed in the WW industry, which is 4000
people, the ECHA report page 190, table F0.5. shows that 30% are female, or 1200
women, from whom 57% are in reproductive age, which means 684 women who may
be in risk if pregnant.

The reality is very different:

The wire coating industry is a continuous operating industry, due to high investment
process and high curing temperature. Working in the production area 3 shifts, all the
year long, is not proposed to women. So, it is assumed that no female is working in
the production area, exposed to NMP occupation level, on the enamelling machines.
But this assumption may be questioned, and the association EWWG performed a
new survey among all production sites in EU, with a specific questionnaire to the 20
production sites of Winding Wires in EU. All individual results are available for ECHA,
with references and addresses.

This updated survey shows that among all 20 sites of production, with a rough
number of 1000 workers, there is a unique woman employed as “foreman”. She is
actually 50 years old. So, the assessment of 0 (=zero !) women at risk in production is
checked. This situation is not foreseen to change according to the answers and the
regulation.

There are also workers outside of production, dealing with production, such as
quality, logistics, service, etc. These workers are not doing enamelling on the
machines, but they are partially working in the production floor. A rough estimation of
1000 persons is given in our industry. Among these 1000 workers, 29 are female,
mainly in the quality area, control, cleaning. Their working time in the production
shops vary from just a few minutes to some hours, with maximum — in a single case —
of 4 hours, never on enamelling machines with NMP environment. These female
workers may become pregnant.

The same study inside the winding wire industry shows that any known pregnant
woman is immediately moved to non-production, non-NMP and non solvent
environment. This is not new. All companies follow national regulations (Last Directive
92/85 EEC)

This information of risk is also given to newly hired women, and information on
pregnancy is highly required.

Finally, the remaining people employed in this industry, 2000, consists to a large
portion of women working in non exposed environment at all. The risk to the unborn
child is not an issue today in the Winding Wire industry (Wire coaters), and no change
is likely.

With respect to our situation (no women at wire coating production lines) we ask to
include non-pregnant workers inhalative DNEL as 8h TWA into part A of the
restriction dossier as well. The sub population at potential risk (women who might be





pregnant without knowing) does not exist at winding wire production lines. Woman
who know that they are pregnant are not allowed to work in these areas anyway even
at safe levels due to heavy work and reprotoxic NMP.

¢ |t has to be mentioned that the wire industry and the suppliers of the formulated wire
coatings have been trying for more than 20 years to reduce or substitute any aprotic
solvents such in the formulation of the coatings based on their high cost, however,
without success.

Chapter B, Page 23 of 301, § Wire Coaters and Annexes, Page 271 of 301, § Wire coating:

e Enamelled wires are copper or aluminium wires with a very thin polymer layer, often
of two different compositions to provide a continuous insulating layer. These wires are
used in the transmission of electrical energy and the creation of magnetic fields in
electrical or electronic devices in a wide variety of areas such as transformers,
inductors, electromagnets, electrical motors, power and wind turbine generators. The
continued demand for enhancement of reliability and other performance
characteristics of those devices has required the development and use of highly
mechanical, chemical and heat resistant high end polymers like polyamide-imides
(PAI) and polyimides (PI).

e PAlis used as top layer on the most common class 200 °C magnet wires used in
electrical motors, transformers or generators. This PAI top layer provides higher
thermal performance, chemical and abrasion resistance to the enamel insulation.

e The top layer in self-bonding enamelled wires are also based on PAI polymers. The
use of those wires allow manufacturers to eliminate the application of additional
impregnation varnishes and therefore to reduce VOC.

e Pl-enamelled wires are preferably used in high end applications such as in the
aerospace and nuclear industry due to the fact that Pl enamels show outstanding
thermal (up to 240 °C) and radiation resistance.

e All these typical properties are well described in typical standards which are widely
used in the electro-technical industry (not only by wire manufacturers but also by
downstream users) as IEC 60317-0-1, IEC 60317-0-2 (general specifications) and
IEC 60317-13, IEC 60317-29, IEC 60317-38, IEC 60317-46 or IEC 60317-47 (more
specific to a given enamel insulation).

e For the coating process the use of NMP is essential as it enables the use of PAl and
PI polymers in a diluted (liquid) state due to the very good dissolving properties of
NMP for high end polymers. During the wire coating process the wire is passed
through a PAI or PI solution after which the solvent is evaporated off and the enamel
layer is cured by passing through an oven. Such specific coating operation carried on
wires cannot be run always in totally closed systems as different regular operations to
set the machine or to enable the cleaning and maintenance require having direct
access to the applicators. The curing of the enamel coating is made in high
temperature ovens, typically with temperatures of 200 up to 500 °C where enamels
are dried and cured onto the copper or aluminium wire at high speed. Inside the
ovens all vapours of solvents incl. NMP are burnt at very high temperature through
catalysts at typically 700 to 750 °C, so that no NMP is exhausted in the air. This





process is operated a large number of times (up to 20 coats) with ultra thin coating
layers until the targeted coating thickness (Grade 1, 2 or 3) is achieved.

A typical process for the coating of copper or aluminium wires is shown in the
attachment (example for a 4-lines horizontal machine).

Chapter C, Page 132 of 301, § Wire Coaters and Chapter C, Page 147 of 301, § Wire
Coaters:

Alternatives to NMP have been tested several times in the last years in the typical
wire coating process together with wire enamel producers and enamelling machine
manufacturers but without success. DMSO cannot evaporate from the wire without
breaking down (explosions in the oven). In addition sulphur oxides occurring with
DMSO could lead to great troubles. Other alternatives are going to the same or
similar authorisation process (NEP, DMAC) or are even worse in toxicology (DMF —
higher vapour pressure but lower OEL than NMP equals higher risk at use).

Chapter F, Page 198 of 301, § Wider socio-economic effects; also p. 215 and p.
233ff:

Wire coating processes exist since many years and has been continuously optimized
in such a way to improve product performance and productivity together with the
reduction of the exposure for the workers and the environment (low vapour pressure
but high OEL; good recycling properties as no azeotrope formation; low VOC etc.).
Enamelling machines, however, are a special type of machine with lifetimes typically
in the order of 20 - 30 years. For such a long life-time, several reasons ecist: The
replacement of a singe line requires substantial investment, but in addition, a typical
production plant has hundreds (!!!) of such lines. Let us give an example: The overall
investment volume for the European winding wire industry to renew the whole of its
production to the state of the art is in the order of 4.000 lines x Euro 120.000 (typical
value), summing up to 480 Mio. Euros! Typical machines costs could easily be
validated with one of the European machines manufacturers, e. g. MAG/Austria,
Aumann/Germany or NTT/Italy. In many of the European plants, machines of 20
years and older are a substantial part of the production.

Due to the low margins that are today earned in the winding wire industry shorter
investment cycles are not profitable.

A harsh restriction of NMP - meaning very low exposure levels such as 5 or 10 mg/m3
8h TWA consequently means high investment in a large number of new machines to
be compliant. This scenariowould result in a shutdown of magnet wire manufacturing
in Europe It has to be emphasised that due to these long machine lifetimes, the
suggested transition period of 5 years to not in the same range and therefore not
helpful in easing the compliance costs. Since the lifetime is about 5 times longer than
the suggested transition period, normal investment costs are only in the range of 15-
25% (1/5) of the overall costs for such a machine replacement program, the rest (75 —
85%) being specific compliance costs that would otherwise not occur.

From a perspective of a SEA number of job losses is estimated to be 8000
considering 4’000 people involved in production, sales and distribution of magnet wire
and an equivalent number of people working at subcontractors, machine producers,
etc. This would also likelyaffect the downstream users (transformer, electrical motor





or generator producers) which may decide to relocate their production outside Europe
mainly for logistical reasons to be closer to the non-EU magnet wire producers where
as on the other hand there is no heath benefit for society as higher OEL such as the
EU OEL can be considered as safe for pregnant and non-pregnant workers.

e EWWG for its member companies acknowledges that the 40mg/Ngm scenario could
be achieved if some time is provided for the fulfillment without unbearable compliance
costs. In some EU countries, in which the enameling industry is present, 40mg are
already in place as a limit, however, in some others, e. g. Germany, a higher value is
in place. 40mg are technically feasible and justifiably, therefore, given a transition
period of 5 years, the industry is prepared to fulfill this limit as binding all over EU and
is prepared to cover the necessary investment and running costs to achieve an
important binding limit to protect people in the best way in terms of practical risk
assessment.

Summary of our conclusions:

¢ For various reasons, which have been explained in detail, we are not in
agreement with the present proposal to define the TWA at 5mg/m?3 and the STEL
at 10 mg/m?3 for inhalatory exposure. We do not find a justification of such low
limits in the face of any risk assessment and have shown, that investment
costs solely necessary to comply with such a limit would result in immensely
high costs which would mean the closure of the winding wire industry in the
EU, which would negatively affect other important EU industries as well.

NB: This document has been prepared to help any of the authorities/committees involved in
the decision-making process to get a first overview. However, we reserve the right to submit
further comments and supporting attachments until the official deadline of the consultation
period.
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Comments to Annex XV Restriction Report Version 2.0 dated 9 August 2013-11-12

This statement has been developed by the Technical Committee of the European Winding
Wire Group (EWWG).

Our association is an independent section of the EuropaCable association. The members are
“wire-coaters “in the definition of this Restriction Report. The member companies represent
the whole enamelled wire industry in Europe. In terms of REACH “wire coaters” are
downstream users of NMP which is contained in certain wire enamels (mixtures) used to coat
high-temperature resistant wires for special applications in the automotive, aerospace and
Electrical/Electronics industry. The finished wire is an "article” as per definition of REACH.

NMP is used as a solvent in certain wire enamels because of its good solubility for the high-
end polymers such as Polyamide-Imide and Polyimide. NMP and/or other aprotic solvents
are used at percentages >5% in the wire enamels. For the description of our products and
processes we have added a special diagram (see attachment).

Summary of our conclusions:

We are not in agreement with the present proposal to define the TWA at 5mg/m? and
the STEL at 10 mg/m? for inhalatory exposure. We are, however, in full agreement for
the preventive measures against dermal exposition, which is already widely practice
in our industry.

The proposal for the TWA is not justified in our opinion for the following facts and reasons:

e The DNEL submitted in the REACH registration dossier is 40 mg/m3. This value is the
recommendation made by the Scientific Committee for Occupational Exposure levels
(SCOEL) in the “Recommendation from the Scientific Committee on
Occupational Exposure Limits for N-Methyl-2-Pyrrolidone” Summary of 2007.
As a downstream user organisation we have no insight into the detailed calculation
models and methodologies used. We have to rely on the data available to us from the
Safety Data Sheets.

e Based on a decision made by the Commission and an EU Directive the SCOEL
Committee acts as the advisory body to the EU Commission for setting indicative and
binding OEL values. The methodology applied by SCOEL is described in the key
documentation document version 7 from June 2013. Following the SCOEL
recommendation of an OEL value the member states are obliged to review the
national value in case that the national OEL is higher.

e SCOEL recommendation was implemented as EU OEL (IOEL) by EU Directive
2009/161

e The OEL level for NMP in Germany (AGW) is set at 82 mg/m? as TWA and 164
mg/m?3 as STEL. These values are based on the evaluation result that health effects
observed were in the physical state of NMP as an aerosol only but not in the vapour
state. The justification for the German OEL is describing this in detail in the
justification document TRGS 900 (developed by AGS / BAuA). Furthermore German
OEL justification for 82 mg/m? already states (translation): “pregnancy category Y: If
compliant with the OEL no harm to the unborn child is to be expected” (pregnancy
category was confirmed in April 2011). Consequently, the EU OEL may be regarded





as “more than safe” regarding the health risk during pregnancy for the unborn child.
The justifications for the national OEL (such as the AGW in Germany) are partly
publically available whereas the DNEL derived in the CSRs of the registration
dossiers are only available to ECHA or Member States Competent Authorities.

e Section A 3.3. of the Restriction Report refers to a “REACH Methodology”. It has to be
pointed out that the REACH Regulation only defines a number of evaluation steps,
but does not define a certain methodology or calculation model in detail. The dossier
submitter is obviously referring to ECHA Guidance documents and to certain tools
such as ECETROC based on calculation models and assumptions. These guidance
documents do allow the application of certain safety factors at the discretion of the
user. As per definition the guidance documents published by ECHA do carry the
disclaimer statements of being recommendations without legal power. On the other
hand this document as well states that EU — OELs per se are valid to be used as
DNEL. SCOEL, IOEL, respectively are EU competent authorities’ expert decisions.

e “In Europe, the following national OELs are used: 5 ppm (20 mg/m3) in Denmark and
Norway; 10 ppm (40 mg/m3) in Finland, Belgium, Ireland and The Netherlands; 20
ppm (80 mg/m3) in Germany and Switzerland; 25 ppm (100 mg/m3) in the United
Kingdom and Spain; and 50 ppm (200 mg/m3) in Austria and Sweden.” (See
Restriction dossier page 77).

It is acknowledged that there are countries with OEL >40 mg/m?3 (8h TWA), which is
above the current EU. It is believed by the submitter of the comments that a TWA of
80 mg/m3 is scientifically justifiable despite being above the EU OEL. Higher values
for a TWA may be considered as risk. For EU harmonization reason the EU OEL may
be a value everybody can agree on.

It is worth mentioning that even Denmark and Norway concluded that a 8h-TWA of 20
mg/m? is safe. This value is 4 times above the proposal of the Netherlands. So far as

we understand the restriction dossier there is no new toxicity data available (see year
of studies chosen for DNEL derivation).

Consequently we have serious doubt that a requirement for a 5 mg/m® 8h TWA or a
10 mg/m3 STEL can be at all justified on existing risk.

We see no reason to have doubt in the expertise and the conclusion of SCOEL, or
the German AGW. And furthermore we do not see a reason do have any doubt that
the SCOEL has the mandate to advise on EU-OEL.

e Regarding the DNEL derived for workers and pregnant workers it has to be
mentioned for the “wire coaters” that the machine operators and maintenance
personnel are not physically present in the area of exposure during the whole 8 hours
shift. This is due to the fact that they are also involved in e. g. logistical, testing and
office tasks where they are not subject to exposure. The degree of automation at
today's machines does not require permanent attendance at the enamelling
machines. The exposure during maintenance, set-up and cleaning of the machines is
somewhat higher, but only during short periods.

e |tis the declared target of our industry to limit the exposure of workers during routine
operation. The highest exposure can be expected during technical problems, repair, cleaning





or machine problems and/or failures. Consequently and definitely, a STEL well above 10
mg/m3 is required to keep the process running. lit is to mention that we consider assessment
of the German AGW and SCOEL as correct which means there is no health risk for workers
(pregnant or non pregnant) at a concentration of 10 mg/ms? as STEL, since the according
SCOEL value is 80 mg/m3 and 160 mg/m?3 according to AGW)

The issue of PREGNANCY at WIRE COATING:

Taking in account the number of people employed in the WW industry, which is 4000
people, the ECHA report page 190, table F0.5. shows that 30% are female, or 1200
women, from whom 57% are in reproductive age, which means 684 women who may
be in risk if pregnant.

The reality is very different:

The wire coating industry is a continuous operating industry, due to high investment
process and high curing temperature. Working in the production area 3 shifts, all the
year long, is not proposed to women. So, it is assumed that no female is working in
the production area, exposed to NMP occupation level, on the enamelling machines.
But this assumption may be questioned, and the association EWWG performed a
new survey among all production sites in EU, with a specific questionnaire to the 20
production sites of Winding Wires in EU. All individual results are available for ECHA,
with references and addresses.

This updated survey shows that among all 20 sites of production, with a rough
number of 1000 workers, there is a unique woman employed as “foreman”. She is
actually 50 years old. So, the assessment of 0 (=zero !) women at risk in production is
checked. This situation is not foreseen to change according to the answers and the
regulation.

There are also workers outside of production, dealing with production, such as
quality, logistics, service, etc. These workers are not doing enamelling on the
machines, but they are partially working in the production floor. A rough estimation of
1000 persons is given in our industry. Among these 1000 workers, 29 are female,
mainly in the quality area, control, cleaning. Their working time in the production
shops vary from just a few minutes to some hours, with maximum — in a single case —
of 4 hours, never on enamelling machines with NMP environment. These female
workers may become pregnant.

The same study inside the winding wire industry shows that any known pregnant
woman is immediately moved to non-production, non-NMP and non solvent
environment. This is not new. All companies follow national regulations (Last Directive
92/85 EEC)

This information of risk is also given to newly hired women, and information on
pregnancy is highly required.

Finally, the remaining people employed in this industry, 2000, consists to a large
portion of women working in non exposed environment at all. The risk to the unborn
child is not an issue today in the Winding Wire industry (Wire coaters), and no change
is likely.

With respect to our situation (no women at wire coating production lines) we ask to
include non-pregnant workers inhalative DNEL as 8h TWA into part A of the
restriction dossier as well. The sub population at potential risk (women who might be





pregnant without knowing) does not exist at winding wire production lines. Woman
who know that they are pregnant are not allowed to work in these areas anyway even
at safe levels due to heavy work and reprotoxic NMP.

¢ |t has to be mentioned that the wire industry and the suppliers of the formulated wire
coatings have been trying for more than 20 years to reduce or substitute any aprotic
solvents such in the formulation of the coatings based on their high cost, however,
without success.

Chapter B, Page 23 of 301, § Wire Coaters and Annexes, Page 271 of 301, § Wire coating:

e Enamelled wires are copper or aluminium wires with a very thin polymer layer, often
of two different compositions to provide a continuous insulating layer. These wires are
used in the transmission of electrical energy and the creation of magnetic fields in
electrical or electronic devices in a wide variety of areas such as transformers,
inductors, electromagnets, electrical motors, power and wind turbine generators. The
continued demand for enhancement of reliability and other performance
characteristics of those devices has required the development and use of highly
mechanical, chemical and heat resistant high end polymers like polyamide-imides
(PAI) and polyimides (PI).

e PAlis used as top layer on the most common class 200 °C magnet wires used in
electrical motors, transformers or generators. This PAI top layer provides higher
thermal performance, chemical and abrasion resistance to the enamel insulation.

e The top layer in self-bonding enamelled wires are also based on PAI polymers. The
use of those wires allow manufacturers to eliminate the application of additional
impregnation varnishes and therefore to reduce VOC.

e Pl-enamelled wires are preferably used in high end applications such as in the
aerospace and nuclear industry due to the fact that Pl enamels show outstanding
thermal (up to 240 °C) and radiation resistance.

e All these typical properties are well described in typical standards which are widely
used in the electro-technical industry (not only by wire manufacturers but also by
downstream users) as IEC 60317-0-1, IEC 60317-0-2 (general specifications) and
IEC 60317-13, IEC 60317-29, IEC 60317-38, IEC 60317-46 or IEC 60317-47 (more
specific to a given enamel insulation).

e For the coating process the use of NMP is essential as it enables the use of PAl and
PI polymers in a diluted (liquid) state due to the very good dissolving properties of
NMP for high end polymers. During the wire coating process the wire is passed
through a PAI or PI solution after which the solvent is evaporated off and the enamel
layer is cured by passing through an oven. Such specific coating operation carried on
wires cannot be run always in totally closed systems as different regular operations to
set the machine or to enable the cleaning and maintenance require having direct
access to the applicators. The curing of the enamel coating is made in high
temperature ovens, typically with temperatures of 200 up to 500 °C where enamels
are dried and cured onto the copper or aluminium wire at high speed. Inside the
ovens all vapours of solvents incl. NMP are burnt at very high temperature through
catalysts at typically 700 to 750 °C, so that no NMP is exhausted in the air. This





process is operated a large number of times (up to 20 coats) with ultra thin coating
layers until the targeted coating thickness (Grade 1, 2 or 3) is achieved.

A typical process for the coating of copper or aluminium wires is shown in the
attachment (example for a 4-lines horizontal machine).

Chapter C, Page 132 of 301, § Wire Coaters and Chapter C, Page 147 of 301, § Wire
Coaters:

Alternatives to NMP have been tested several times in the last years in the typical
wire coating process together with wire enamel producers and enamelling machine
manufacturers but without success. DMSO cannot evaporate from the wire without
breaking down (explosions in the oven). In addition sulphur oxides occurring with
DMSO could lead to great troubles. Other alternatives are going to the same or
similar authorisation process (NEP, DMAC) or are even worse in toxicology (DMF —
higher vapour pressure but lower OEL than NMP equals higher risk at use).

Chapter F, Page 198 of 301, § Wider socio-economic effects; also p. 215 and p.
233ff:

Wire coating processes exist since many years and has been continuously optimized
in such a way to improve product performance and productivity together with the
reduction of the exposure for the workers and the environment (low vapour pressure
but high OEL; good recycling properties as no azeotrope formation; low VOC etc.).
Enamelling machines, however, are a special type of machine with lifetimes typically
in the order of 20 - 30 years. For such a long life-time, several reasons ecist: The
replacement of a singe line requires substantial investment, but in addition, a typical
production plant has hundreds (!!!) of such lines. Let us give an example: The overall
investment volume for the European winding wire industry to renew the whole of its
production to the state of the art is in the order of 4.000 lines x Euro 120.000 (typical
value), summing up to 480 Mio. Euros! Typical machines costs could easily be
validated with one of the European machines manufacturers, e. g. MAG/Austria,
Aumann/Germany or NTT/Italy. In many of the European plants, machines of 20
years and older are a substantial part of the production.

Due to the low margins that are today earned in the winding wire industry shorter
investment cycles are not profitable.

A harsh restriction of NMP - meaning very low exposure levels such as 5 or 10 mg/m3
8h TWA consequently means high investment in a large number of new machines to
be compliant. This scenariowould result in a shutdown of magnet wire manufacturing
in Europe It has to be emphasised that due to these long machine lifetimes, the
suggested transition period of 5 years to not in the same range and therefore not
helpful in easing the compliance costs. Since the lifetime is about 5 times longer than
the suggested transition period, normal investment costs are only in the range of 15-
25% (1/5) of the overall costs for such a machine replacement program, the rest (75 —
85%) being specific compliance costs that would otherwise not occur.

From a perspective of a SEA number of job losses is estimated to be 8000
considering 4’000 people involved in production, sales and distribution of magnet wire
and an equivalent number of people working at subcontractors, machine producers,
etc. This would also likelyaffect the downstream users (transformer, electrical motor





or generator producers) which may decide to relocate their production outside Europe
mainly for logistical reasons to be closer to the non-EU magnet wire producers where
as on the other hand there is no heath benefit for society as higher OEL such as the
EU OEL can be considered as safe for pregnant and non-pregnant workers.

e EWWG for its member companies acknowledges that the 40mg/Ngm scenario could
be achieved if some time is provided for the fulfillment without unbearable compliance
costs. In some EU countries, in which the enameling industry is present, 40mg are
already in place as a limit, however, in some others, e. g. Germany, a higher value is
in place. 40mg are technically feasible and justifiably, therefore, given a transition
period of 5 years, the industry is prepared to fulfill this limit as binding all over EU and
is prepared to cover the necessary investment and running costs to achieve an
important binding limit to protect people in the best way in terms of practical risk
assessment.

Summary of our conclusions:

¢ For various reasons, which have been explained in detail, we are not in
agreement with the present proposal to define the TWA at 5mg/m?3 and the STEL
at 10 mg/m?3 for inhalatory exposure. We do not find a justification of such low
limits in the face of any risk assessment and have shown, that investment
costs solely necessary to comply with such a limit would result in immensely
high costs which would mean the closure of the winding wire industry in the
EU, which would negatively affect other important EU industries as well.

NB: This document has been prepared to help any of the authorities/committees involved in
the decision-making process to get a first overview. However, we reserve the right to submit
further comments and supporting attachments until the official deadline of the consultation
period.
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FROM RESEARCH TO INDUSTRY

Cea

Response to the public consultation launched by ECHA
1-methyl-2-pyrrolidone (CAS 872-50-4)

1. Background

The CEA is the French Alternative Energies and Atomic Energy Commission working on research,
development and innovation in four main areas: low-carbon energies, defense and security,
information technologies and health technologies. The CEA maintains a cross-disciplinary culture of
engineers and researchers, building on the synergies between fundamental and technological
research.

NMP is mainly used into two fields of our research programs: semi-conductors products and
batteries. In both case, we use NMP at laboratory scale but also at pre-industrial scale.

Because of the potential health effect, the CEA is also working on substitution products or other
processes to minimize the use of NMP.

2. Detail of the process and risk assessment

2.1. Process description

Manufacturing batteries:

NMP is used as an organic solvent to prepare the slurry for positive electrodes. The addition of NMP
into the slurry helps to get a homogenous mixture made of different kinds of components (carbon
powder, binder, inorganic compounds...).

Once the slurry is prepared, the NMP is evaporated in the coating process during which nearly all the
solvent is removed from the electrode.

NMP is also used to clean equipment, mainly in a closed process.

Manufacturing semiconductors products:

NMP is mainly used as a stripper to remove photoresists from wafers:

- NMP is used as a specific photoresist solvent (“polyimide” photoresist, NMP solvent base): in that
case, pure NMP is used on photolithography deposition tools: wafer back sides cleaning and in situ
equipment parts cleaning.

- NMP is used for photoresist stripping (photoresist removal on wafers). In that case, NMP is mostly
used in a mixture containing gamma-butyrolactone (50/50), currently named by the suppliers “EKC
505”.






2.2. Replacement of NMP

Manufacturing batteries:

Substitution by an another organic solvent

At lab scale we managed to replace NMP by other organic solvents with similar properties. The
problem we encounter is to develop the substitution at pre-industrial scale. Indeed, it takes time to
adapt processes in order to get products with similar performances as those obtained by using NMP.

Furthermore, substitution must be considered with precautions, and take into account the potential
risks of the substitutes: it is often a short term substitution. We have an example with the N-ethyl-2-
pyrrolidone (NEP) (CAS 2687-91-4), possible substitute to NMP, but NEP is classified as toxic for
reproduction category 1B according to 5™ ATP of the CLP Regulation.

Substitution by process using water

For negative electrodes, the process using water has already shown good results. For positive
electrodes, there are some promising results using water as a solvent to make the slurry. The
problem with the water to process is during the coating phase: because of the “wetting” ability of the
CMC (Carboxymethyl Cellulose), there is some removal of active materials during the evaporation
(curvature problems making calendaring and winding difficult). The coating control has to be
optimized to develop this kind of process.

At the lab scale, there are also other alternatives using other materials but other binders have to be
found to be stable with higher voltage.

Manufacturing semiconductors products:

Substitution by an another organic solvent

For photoresist stripping, NMP may theoretically be replaced by other organic solvents. We expect
these substitutes to be effective in most cases, but they may also present in the future similar risks.
In any case, process developments are always necessary and such process changes cannot be put in
place without deep, long, and costly engineering studies.

It is most complicated to substitute NMP for the specific photoresist solvent (“polyimide”
photoresist, NMP solvent base). Indeed, there are specific processes especially for micro bolometers
in which polyimide has such particular properties that’s we do not have substitute available at this
time.

2.3. Risk management

Skin protection:

We do not have process that implies having the NMP in contact with skin. To prevent any incident,
we use nitrile gloves that resist few minutes to NMP to leave enough time for people to remove their
gloves in case of an accidental projection.

For maintenance phases with NMP skin contacts likely to happen, we used thick nitrile gloves or
neoprene gloves.





Respiratory protection:

Manufacturing batteries:

For the slurry preparation, NMP is handled under fume cupboard or under local exhaust ventilation.
For the coating process (under strictly controlled conditions), we integrated ventilation and
extraction inside the drying part of equipment.

Manufacturing semiconductors products:

NMP is used in closed equipment, under exhaust. We do not expect any exposure with these
controlled conditions.

Maintenance phase for manufacturing batteries and semiconductors products:

Even if local exhaust ventilation is not always possible during some of these phases, workplace air
monitoring has shown that the important ventilation in place is sufficient to respect the proposed
permissible limit exposures.

3. Conclusion

Even if we are not working on large amounts of NMP (around 10 000 L per year only), we carry on
research on projects that are or will be industrialized.

Risk management measures are already in place to comply with proposed restriction measures.

NMP has a key role in semiconductors and batteries processes. Scientifically, we believe that
substitutions are possible in many cases. Nevertheless, it is technically complicated to change to
other “free NMP” processes. NMP Process changes may also have impacts on other steps of the
overall process.

If proposed restriction is adopted, the way of respecting it might be a concern in France. As answered
in the third question, the proposed limits: 8-hour TWA and 15 min peak exposures, might be difficult
to respect if it means respecting 10% of the proposed value (French regulation for monitoring
exposure limits).
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Dimethyl sulfoxide Bretherick.pdf

Bretherick’s Handbook of Reactive Chemical Hazards
Dimethyl sulfoxide (Sulfinylbismethane)
[69-68-5] C,Hg0S

Me,S(:0)

HCS 1980, 435; RSC Lab. Hazard Data Sheet No. 11, 1983

1. Brogli, F. et al., Proc. 3rd Int. Symp. Loss Prev. Safety Prom. Proc. Ind., 681-682, Basle, SSCI, 1980
2. Cardillo, P. et al., Chim. e Ind. (Milan), 1982, 44, 231-234

3. Santosusso, T. M. et al., Tetrahedron Lett., 1974, 4255-4258

4. See entry THERMOCHEMISTRY AND EXOTHERMIC DECOMPOSITION (reference 2)

Two instances of used DMSO decomposing exothermally while being kept at 1502C prior to recovery
by vacuum distillation were investigated. Traces of alkyl bromides lead to a delayed, vigorous and
strongly exothermic reaction (Q = 0.85 kJ/g) at 1802C. Addition of zinc oxide as a stabiliser extends the
induction period and markedly reduces the exothermicity [1]. ARC examination shows that exothermic
decomposition sets in by a radical mechanism at 1909C, just above the b.p., 1892C. The proposed
retardants, sodium carbonate and zinc oxide, do not affect the decomposition temperature, and a
maximum decomposition pressure of 60 bar was attained (at up to 4 bar/min) at the low sample
loading of 18 w/v% in the bomb [2]. The thermolytic degradation of the sulfoxide to give acidic
products which catalyse further decomposition had been discussed previously [3]. Tait24 was
determined as 2139C by adiabatic Dewar tests, with an apparent energy of activation of 243kJ/mol. At
elevated temperatures (2002C) DSC shows decomposition to be both faster and more energetic when
chloroform or sodium hydroxide is present.

See other INDUCTION PERIOD INCIDENTS, SELF-ACCELERATING REACTIONS

Acid anhydrides
See Trifluoroacetic anhydride, below

Acids, or Bases

Hall, J., Loss Prev. Bull., 1993, (114), 2

These may catalyse exothermic decomposition. A runaway of a mixture with 4-nitrobenzenesulfonic
acid, possibly from as low as 602C (though a steam valve may have been leaking) is reported by Hall.
See reference 2, next below

Acyl halides, or Non-metal halides MRH Thionyl chloride 1.63/60

1. Buckley, A., J. Chem. Educ., 1965, 42, 674

2. Allan, G. G. et al., Chem. & Ind., 1967, 1706

3. Mancuso, A. J. et al,, J. Org. Chem., 1979, 44, 4148-4150

In absence of diluent or other effective control of reaction rate, the sulfoxide reacts violently or
explosively with the following: acetyl chloride, benzenesulfonyl chloride, cyanuric chloride, phosphorus
trichloride, phosphoryl chloride, tetrachlorosilane, sulfur dichloride, disulfur dichloride, sulfuryl
chloride or thionyl chloride [1]. These violent reactions are explained in terms of exothermic
polymerisation of formaldehyde produced under a variety of conditions by interaction of the sulfoxide
with reactive halides, acidic or basic reagents [2]. Oxalyl chloride reacts explosively with DMSO at
ambient temperature, but controllably in dichloromethane at -609C [3].

See Carbonyl diisothiocyanate, and Dinitrogen tetraoxide, and Hexachlorocyclotriphosphazine, and
Sodium hydride, all below

See Perchloric acid: Sulfoxides







Allyl trifluoromethanesufonates
See ALLYL TRIFLUOROMETHANESULFONATES: Alone, or Aprotic solvents

Boron compounds

Shriver, 1969, 209

DMSO forms an explosive mixture with nonahydrononaborate(2-) ion and with diborane. It is probable
that other boron hydrides

and hydroborates behave similarly.

Bromides

1. Hall, J., Loss Prev. Bull., 1993, (114), 2

2. Aida, T,, et al., Bull. Chem. Soc. Jap., 1976, 49, 117

A review of runaway decomposition reactions of DMSO [1], several involving bromides, some alkaline
and under vacuum, from temperatures possibly as low as 130°C. A bromide/bromine catalysed
decomposition reaction is known [2].

4(4'-Bromobenzoyl)acetanilide
491M, 1975, 74
An explosion occurred after a solution of the anilide in DMSO had been held at 1009C for 30 min.

Bromomethane
See Trimethylsulfoxonium bromide

Carbonyl diisothiocyanate

Bunnenberg, R. et al., Chem. Ber., 1981, 114, 2075-2086
Interaction of the solvent with the strong electrophile is explosive.
See Acyl halides, above

Copper, Trichloroacetic acid

1. Giessemann, B. W., Chem. Eng. News, 1981, 59(28), 4

2. Dunne, T. G. et al., Chem. Eng. News, 1981, 59(50), 4

The acid was added to copper wool and rinsed down with DMSO. Within 20 s, the contents of the flask
were ejected and the neck was distorted by intense heat [1]. Adding the copper wool to a solution of
the acid in the solvent gave an exothermic but controlled reaction [2]. (Formation of a reactive carbene
species by dehydrohalogenation seems a remote possibility.)

See Acyl halides, above

Dichloromethane, Perchloric acid
See Perchloric acid: Dichloromethane, Dimethyl sulfoxide

Dinitrogen tetraoxide

Buckley, A., J. Chem. Educ., 1965, 42, 674
Interaction may be violent or explosive.
See Acyl halides

See Nitric acid: Dimethyl sulfoxide

Hexachlorocyclotriphosphazine

Pierce, T. et al., Lab. Haz. Bull., 1984, (4), item 215

Addition of about 100 mg of hexachlorocyclotriphosphazine (also containing some phenoxylated
products) to 0.5 ml of DMSO in an NMR tube led to an exothermic reaction which ejected the tube
contents. General precautions are suggested.

See Acyl halides, above







lodine pentafluoride

Lawless, E. M., Chem. Eng. News, 1969, 47(13), 8

Interaction is explosive, after a delay, in either tetrahydrothiophene-1,1-dioxide (sulfolane) or
trichlorofluoromethane as solvent, on 0.15 g mol scale, though not on one tenth this scale.

Magnesium perchlorate MRH 5.52/78
See Magnesium perchlorate: Dimethyl sulfoxide

Metal alkoxides
MCA Case History No. 1718
Addition of potassium tert-butoxide or of sodium isopropoxide to the solvent led to ignition of the
latter. This was attributed to presence of free metal in the alkoxides, but a more likely explanation
seems to be that of direct interaction between the powerful bases and the sulfoxide.
See Acids, or Bases, above (reference 2)

Potassium tert-butoxide: Acids, etc.

Metal oxosalts
1. Martin, 1971, 435
2. Dehn, H., Brit. Pat. 1 129 777, 1968
3. Sandstrom, M. et al., Acta Chem. Scand., 1978, A32, 610
Mixtures of the sulfoxide with metal salts of oxoacids are powerful explosives. Examples are aluminium
perchlorate, sodium perchlorate and iron(lll) nitrate [1]. The water in hydrated oxosalts (aluminium
perchlorate, iron(lll) perchlorate, iron(lll) nitrate) may be partially or totally replaced by dimethyl (or
other) sulfoxide to give solvated salts useful as explosives [2]. Metal nitrates and perchlorates solvated
with DMSO are generally powerfully explosive, and under certain conditions a violent reaction is easily
triggered [3]. Several other explosions involving perchlorates and the sulfoxide have been reported.
See Chromium(lll) perchlorate . 6dimethyl sulfoxide

Magnesium perchlorate: Dimethyl sulfoxide

Mercury(ll) perchlorate . 6(or 4)dimethyl sulfoxide

Silver perchlorate: Dimethyl sulfoxide
See Perchloric acid: Sulfoxides

Nitric acid
See Nitric acid: Dimethyl sulfoxide

Non-metal halides
See Acyl halides, etc., above

Other reactants
Yoshida, 1980, 171
MRH values calculated for 6 combinations are given.

Perchloric acid MRH 6.19/77
See Perchloric acid: Sulfoxides

Periodic acid
See Periodic acid: Dimethyl sulfoxide

Phosphorus(lll) oxide
See Tetraphosphorus hexaoxide: Organic liquids







Potassium

Houben-Weyl 1970, Vol. 13.1, 295

Interaction of potassium 'sand' and dimethyl sulfoxide is violent in the absence of a diluent, and leads
to partial decomposition of the potassium dimethylsulfinate. THF is a suitable diluent.

See Metal alkoxides, above

Potassium permanganate MRH 3.01/14
See Potassium permanganate: Dimethyl sulfoxide

Silver difluoride
Lawless, E. M., Chem. Eng. News, 1969, 47(13), 8
Interaction is violent.

Sodium

Hall, J., Loss Prev. Bull., 1993, (114), 2

A preparation of dimsyl sodium from sodium and DMSO, on 14 litre scale, overheated, then exploded
causing two fatalities. It has not proved possible to duplicate the runaway.

Sodium hydride

1. French, F. A., Chem. Eng. News, 1966, 44(15), 48

2. Olson, G. A., Chem. Eng. News, 1966, 44(24), 7

3. Russell, G. A. et al,, J. Org. Chem., 1966, 31, 248

4. Batchelor, J. F., private comm., 1976

5. Anon., Loss Prev. Bull., 1980, (030), 161

6. Allan, G. G. et al., Chem. & Ind., 1967, 1706

7. Itoh, M. et al., Lab. Haz. Bull. 1985(5), item 304

Two violent pressure-explosions occurred during preparations of dimethylsulfinyl anion on 3-4 g mol
scale by reaction of sodium hydride with excess solvent. In each case, the explosion occurred soon
after separation of a solid. The first reaction involved addition of 4.5 g mol of hydride to 18.4 g mol of
sulfoxide, heated to 702C [1], and the second 3.27 and 19.5 g mol respectively, heated to 50°C [2]. A
smaller scale reaction at the original lower hydride concentration [3], did not explode, but methylation
was incomplete. Explosions and fire occurred when the reaction mixture was overheated (above 702C)
[4]. Reaction of 1 g mol of hydride with 0.5 | of sulfoxide at 802C led to an exotherm to 902C with
explosive decomposition [5]. These and similar incidents are explicable in terms of exothermic
polymerisation of formaldehyde produced from sulfoxide by reaction with the hydride base [6]. The
heat of reaction was calculated and determined experimentally. Thermal decomposition of the
solution of hydride is not very violent, but begins at low temperatures, with gas evolution [7].

See other GAS EVOLUTION INCIDENTS

See Sodium dimethylsulfinate

Sulfur trioxide MRH 2.51/59
See Sulfur trioxide: Dimethyl sulfoxide

Trifluoroacetic anhydride

Sharma, A. K. et al., Tetrahedron Lett., 1974, 1503-1506

Interaction of the sulfoxide with some acid anhydrides or halides may be explosive. The highly
exothermic reaction with trifluoroacetic anhydride was adequately controlled in dichloromethane
solution at below -402C.

See Acyl halides, above

See other APROTIC SOLVENTS
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Dimethylsulfoxid

Dimethylsulfoxid
Synonyme:

Strukturformel:

Summenformel:

Kenn-Nummern:
CAS-Nummer:
EG-Nummer:
Stoffdaten:

Molare Masse:
Flammpunkt:
Explosionsgrenzen:
Zindtemperatur:
Schmelzpunkt:
Siedepunkt:

Dichte:

Dampfdruck:

Dampfe:

Relative Dampfdichte:
Aussehen:
Aggregatzustand/Farbe:
Geruch/Geruchsschwelle:
Okologie:

Wasser:

Weitere Angaben

DMSO; Methylsulfoxid

67-68-5
200-664-3

78,13 g/mol

88 °C

1,8 - 63 Vol%
270 °C

18 °C

189 °C

1,1014 g/ml

0,6 hPa bei 20 °C
schwerer als Luft
2,7

farblose Flissigkeit

geruchlos

WGK 1, mit Wasser mischbar, hygroskopisch

Gummi wird angegriffen; stark polares Lésungsmittel. Die technische Qualitéat enthalt haufig Wasser, DMSO
kann die toxische Wirkung anderer Stoffe verstarken, wenn sie darin geldst sind. Aufnahme auch durch die

Haut.

Toxikologie: LD50 14 500 mg/kg Ratte

Gefahrliche chemische Reaktionen

Dimethylsulfoxid ist eine hygroskopische Flussigkeit. Die thermische Zersetzung des reinen Stoffes beginnt
bei 190 °C und kann heftig bis explosiv verlaufen. DMSO hat nucleophile Eigenschaften. Kalium- oder
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Dimethylsulfoxid

Natrium-Kationen werden gebunden, die freiwerdenden Anionen sind erhoht reaktionsféhig; z.B. kdnnen
Sauerstoffsauren und ihre Metallsalze, wie Perchlorate oder Nitrate, mit DMSO explosiv reagieren. Heftige
Reaktionen und explosive Zersetzungen kénnen mit verschiedenen Stoffen eintreten.

DMSO ist ein stark polares, lipophiles Lésungsmittel mit ausgezeichneten Lésungseigenschaften. In der
praparativen organischen Chemie wird DMSO als selektives Oxidationsmittel eingesetzt. Als
Verunreinigungen sind Wasser, Dimethylsulfid und Dimethylsulfon zu finden.

DMSO wird als Lésungsmittel fir Farben, Lacke, Kunststoffe, wie z.B. Orlon, und verschiedene Gase, z.B.
Acetylen und Schwefeldioxid, verwendet.

Allgemeine Literatur

Merkblatt BG Chemie M 017, M 004; TRGS 900;
Beilstein 1, 289, 11277, Ill 1217, IV 1277; Ullmann (4) 8, 399; Sax 6, 1201;

Ranky W.O., Nelson D.C., Dimethylsulfoxid in Organic Sulfur Compounds Vol 1 (Kharesch) Pergamon
Press New York 1961, S. 170 - 182

Martin D., Hauthal H.G., Dimethylsulfoxid, Akademie-Verlag Berlin 1971
In der Literatur sind gefahrliche chemische Reaktionen mit folgenden Stoffen veréffentlicht worden:

Dimethylsulfoxid - Gefahrliche Reaktionen

Erlauterung der Reaktionssymbole

Acetanilid

Acetylchlorid

K3

Acyl- oder Arylhalogenide

Aluminiumperchlorat

Benzolsulfonylchlorid

Benzoylchlorid

Boran

Borverbindungen

Brombenzoylchlorid

Brommethan

Chiloride, aliphatische

Cyanurchlorid

SR =Sl e = e
AR
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Diboran |s H
K
Diisothiocyanat t IL |s 2
=5 i K
Dischwefeldichlorid t IL
3 e
Eisen(lll)nitrat
K
lodpentafluorid ﬂl! |s %
= e i
Kalium it
=5
Kalium-tert-butoxid _'El_
P =
Kaliumpermanganat _'w
p o] ~ A
Magnesiumperchlorat %
r X =
Metallchlorate M
r XK =
Metallnitrate %
K
Metallperchlorate ﬂl! M
= e i
Natrium t]u_
=5
Natriumhydrid
-};l-|
Natriumisopropoxid uu_ M
= e i
Natriumperchlorat %
K
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Nichtmetallhalogenide %
=
Oxalsaurechlorid uu_ |s %
= g
Oxidationsmittel
=
Perchlorsaure und Salze t IL M 'w
= bk =
Periodséure t IL
=
Phosphoroxichlorid uu_ |s %
= g
Phosphortrichlorid t IL
P 3 e
Phosphortrioxid M
=
Salpeterséure, konz. %
=
Schwefelchloride ﬂl! |s %
= g
Schwefeltrioxid t IL
=
Silberchlorid t IL
=
Silberfluoride
=
Siliciumtetrachlorid ﬂl! M
= g
Stickstoffdioxid t]u_
=
Tetrachlorsilan %
=
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Dimethylsulfoxid

Thionylchlorid _yu.
it

UL

Dimethylsulfoxid - Thermische Zersetzung

Brogli, F.; Grimm, P.; Meyer M.; Ziibler H. Swiss Chem. 3a S. 41 (1981)

Bretherick L. Butterworths, London 1990

Dimethylsulfoxid zersetzt sich in der Warme in exothermer Reaktion. Die Zersetzung beginnt oberhalb des
Siedepunktes bei 190 °C und lauft als Radikalkettenreaktion ab. Bei der Aufarbeitung des gebrauchten
Lésungsmittels sind einige heftige Explosionen bekannt geworden. Eingehende Untersuchungen Uber die
Zersetzung von Dimethylsulfoxid im Zusammenhang mit der Regenerierung des Lésungsmittels wurden von
Brogli et al. veréffentlicht. Danach kam es bei der Vakuumdestillation zur Explosion, als Dimethylsulfoxid tber
langere Zeit bei 150 °C gehalten wurde. Verursacht durch kleine Mengen aliphatischer Bromide konnte eine
zeitverzdgerte Zersetzung bei 180 °C festgestellt werden. Zusétze kleiner Mengen Zinkoxid verléangerten die
Induktionszeit und schwéchten die Zersetzung ab.

Dimethylsulfoxid + Nichtmetallhalogenide

Sorbe G., Geféhrliche Arbeitsstoffe, Umschau-Verlag 1974;

Buckley A., J. Chem. Educ. (1965) 42, 674;

Santosusso T.M. et al., Tetrahedron Lett., (1974) 4255 - 4258;

Dimethylsulfoxid reagiert mit mehreren Nichtmetallhalogeniden heftig. Besonders bei Abwesenheit von
Lésungsmitteln kann starke Zersetzung unter Explosion auftreten. Heftige Reaktion oder Explosion wurde
z.B. beschrieben mit: Acetylchlorid, Benzolsulfonylchlorid, Benzoylchlorid, verschiedenen
Phosphorhalogeniden, Siliciumchloriden, Thionylchlorid oder Fluorierungsmitteln.

Alkylhalogenide — Abschnitt Dimethylsulfoxid-Zersetzung

Dimethylsulfoxid + Perchlorsaure

Craf F.A., Chem. Eng. Prog. 62, (10), 109, (1966)

Steere, N.V., Handbook of Laboratory Safety CRC-Press

Dimethylsulfoxid reagiert mit 70%iger Perchlorsaure unter Explosion. Zugabe von einigen Tropfen
Perchlorsédure zu 10 ml Dimethylsulfoxid reichen fiir eine heftige Explosion.

Unfallbericht BG-Chemie 1991

In einem Laboratorium wollte ein Mitarbeiter an einem Pipettierautomaten eine leere Flasche mit 70%iger
Perchlorsdure ersetzen. Er nahm dazu eine in seiner Reichweite stehende Reserveflasche, die aber
Dimethylsulfoxid enthielt, und setzte sie auf den Pipettierautomaten. Geringe Mengen Perchlorsdure aus dem
Aufsatz gelangten in die Flasche und l6sten den Zerknall des GeféBes aus, Dimethylsulfoxid entziindete

Trifluoressigsaureanhydrid

KIS
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Dimethylsulfoxid

sich. Der Laborant erlitt schwere Verbrennungen an denen er nach 14 Tagen verstarb.

Dimethylsulfoxid + Nitrate oder Perchlorate

Martin D., Hauthal H.G., Dimethylsulfoxid, — Allgemeine Literatur

Metallnitrate oder Perchlorate, z.B. Natrium oder Magnesiumperchlorat, Eisennitrat oder Kaliumnitrat sowie
Metallsalze anderer Sauerstoffsauren reagieren bei Kontakt mit Dimethylsulfoxid unter heftiger Explosion. Zu
einer heftigen Explosion kam es als Dimethylsulfoxid mit Magnesiumperchlorat getrocknet und anschlieBend
abdestilliert wurde. Magnesiumperchlorat.

Dimethylsulfoxid + Oxalylchlorid

Martin, D., Hauthal H.G., Dimethylsulfoxid, — Allgemeine Literatur

Mit Oxalychlorid reagiert Dimethylsulfoxid bereits bei explosiv.

Dimethylsulfoxid + Alkalimetalle

Houben-Weyl, Methoden der organischen Chemie, Thieme Verlag Stuttgart, Bd. 13/1 295

Dimethylsulfoxid reagiert mit feinverteiltem Kalium oder Natrium sehr heftig, wenn ohne Lésungsmittel
gearbeitet wird.

Dimethylsulfoxid + Natriumhydrid

T. Durst, Dimethylsulfoxide in Organic Synthesis, Adv. Org. Chem. 6, 285 (1969)

Bretherick L. Butterworths, London 1990

Dimethylsulfoxid bildet mit Natriumhydrid Methylsulfinylcarbanion. Das stark nucleophile Reagenz wird in der
praparativen organischen Chemie eingesetzt. Bei seiner Herstellung ist es in zwei Fallen zur heftigen
Explosion gekommen. Das Reaktionsgemisch wird zunachst auf etwa 70 °C erwarmt. Wird die Temperatur
nicht eingehalten kommt es zur Explosion. Explosionsgefahr besteht auBerdem beim Abtrennen des
Feststoffes vom Reaktionsgemisch.
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DIMETHYL SULFOXIDE (67-68-5) Forms explosive mixture with air (flash point
203°F/95°C oc). Violent or explosive reaction with oxidizers, acryl halides, aryl halides and
related compounds, p-bromobenzoyl acetanilide, boron compounds, iodine pentafluoride,
magnesium perchlorate, methyl bromide, perchloric acid, periodic acid, silver fluoride,
sodium hydride, potassium permanganate. Forms powerfully explosive mixtures with metal
salts of oxoacids.
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Stoffdatenblatter
Erlduterungen

Beschreibung der gefahrlichen Reaktionen

Die potentielle Gefahr beim Kontakt zweier Reaktionspartner wird in Textbeschreibungen und einer jeweils
anschlieBenden Tabelle durch Reaktionssymbole zum Ausdruck gebracht. Hierbei werden die unten
angefihrten Piktogramme verwendet, sie bedeuten:

Symbol Geféahrliche chemische Reaktion

luL stark exotherme Reaktion, Hitzeentwicklung

_;w‘_ Entziindungsgefahr bzw. Entstehung entziindlicher Gase oder Ddmpfe

"::51:" Entwicklung geféhrlicher Gase oder Ddmpfe

= &=

Explosionsgefahr

| g E| p g

EG die Verbindung bildet mit Luft ein explosionsfahiges Gemisch

_ml_ * stark exotherme Reaktion, Hitzeentwicklung - die Reaktion wurde beobachtet,
L ereignet sich jedoch selten.

i | Entzindungsgefahr bzw. Entstehung entziindlicher Gase oder Dampfe - die
e, o Reaktion wurde beobachtet, ereignet sich jedoch selten.

[ % Entwicklung gefahrlicher Gase oder Dampfe - die Reaktion wurde beobachtet,
X ereignet sich jedoch selten.
* Explosionsgefahr - die Reaktion wurde beobachtet, ereignet sich jedoch selten.
CAS-Nr.

Abkirzung fir Chemical Abstracts System Nummer. Zur Sicherstellung der Identitat einer chemischen
Verbindung ist fiir jeden Stoff die CAS-Nummer angegeben, soweit sie in den Standard- und
Gesetzeswerken zuganglich war. Die Zahlen sind nicht nach einem System erstellt, sondern ergeben sich
aus der zeitlichen Zitierung in den "Chemical Abstracts" (CA). Die Systemnummern kénnen deren
entsprechenden Registerbanden enthnommen werden, vorausgesetzt dass die entsprechende Verbindung in
den CAS bereits besprochen wurde. Die CAS-Nr. ist ein wichtiges Identifizierungskriterium des
Chemikaliengesetzes.

Summenformel

Folgendes Ordnungsprinzip ist bei der erweiterten Suche im Register Formelindex zu beachten:

Alle Elemente sind in alphabetischer Reihenfolge geordnet mit Ausnahme von Kohlenstoff (C) und
Wasserstoff (H); Kohlenstoff (wenn vorhanden) steht stets an erster Stelle, Wasserstoff (wenn vorhanden)
nach dem Kohlenstoff an zweiter. Alle anderen Elemente folgen in alphabetischer Reihenfolge.

Folgende gefahrliche Eigenschaften werden angegeben:

Gefahrenklassen nach CLP-Verordnung:

« Explosive (explosionsgefahrliche) Stoffe / Gemische und Erzeugnisse mit Explosivstoff

« Oxidierende (brandférdernde) Stoffe / Gemische

e Gase unter Druck
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« Entziindbare Stoffe / Gemische / Aerosole

« Selbstzersetzliche Stoffe / Gemische

* Pyrophore Stoffe / Gemische

« Selbsterhitzungsfahige Stoffe / Gemische

« Stoffe / Gemische, die bei Berlihrung mit Wasser entziindbare Gase abgeben
+ Organische Peroxide

» Auf Metalle korrosiv wirkende Stoffe / Gemische

» Akute Toxizitat

* Atz- und Reizwirkung auf die Haut

* Schwere Augenschadigung / Augenreizung

« Sensibilisierung der Atemwege / Haut

» Karzinogenitat

» Keimzell-Mutagenitat

* Reproduktionstoxizitat

* Spezifische Zielorgan-Toxizitat (einmalige / wiederholte Exposition)
« Aspirationsgefahr

* Gewassergefahrdend

« Die Ozonschicht schadigend

In den Datenblattern steht der Ausdruck ,,Gesundheitsgefahr” (Gefahrenpiktogramm GHSO08) fiir folgende
Gefahrenklassen nach CLP-Verordnung:

« Sensibilisierung der Atemwege / Haut

« Spezifische Zielorgan-Toxizitat (einmalige / wiederholte Exposition)

« Aspirationsgefahr

Gefahrlichkeitsmerkmale nach Gefahrstoffverordnung:

« Explosionsgefahrliche Stoffe / Zubereitungen

« Brandfdérdernde Stoffe / Zubereitungen

« Entzlindliche, leichtentziindliche und hochentziindliche Stoffe / Zubereitungen
» Sehr giftige und giftige Stoffe / Zubereitungen

« Gesundheitsschadliche und reizende Stoffe / Zubereitungen

« Atzende Stoffe / Zubereitungen

« Sensibilisierende Stoffe / Zubereitungen

» Krebserzeugende Stoffe / Zubereitungen

« Fortpflanzungsgefahrdende Stoffe / Zubereitungen

» Erbgutverandernde Stoffe / Zubereitungen

* Umweltgefahrliche Stoffe / Zubereitungen

Weitere Gefahrlichkeitsmerkmale:

« Explosionsgefahrlich* (Sprengstoffe, die dem Sprengstoffgesetz unterliegen)
« Explosionsgefahrlich** (Sprengstoffe, die im Sprengstoffgesetz in Anlage Il oder Ill verzeichnet sind)
« Explosionsfahig (ohne diesbezlgliche gesetzliche Regelung)

Sauerstoffwert oder Sauerstoffbilanz bei Explosiv- und Brennstoffen:
Eine Verbindung besitzt eine positive Sauerstoffbilanz, wenn der im Molekiil gebundene Sauerstoff fiir eine
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vollstdndige Umsetzung zu den Endprodukten (Wasser, Kohlendioxid, Metalloxide usw.) ausreicht. Die zur
vollstandigen Verbrennung fehlende Sauerstoffmenge wird als negative Sauerstoffbilanz bezeichnet.

Stoérfallverordnung

Bei Angabe der Nummer gemaRi Anhang | der Stérfallverordnung muss der Betreiber eines Betriebsbereiches
prifen, welche Pflichten sich fir ihn aus der StérfallV ergeben, wenn der Stoff oder eine Zubereitung in der
im Anhang | StérfallV genannten Menge vorhanden ist.
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SEMI Europe

S e m ‘* 14 Rue de la Science

__, 1040 Brussels, Belgium
Tel: +32 2 6095334

semieurope@semi.org
www.semi.org

18" March 2014
SEMI contribution — ECHA consultation on proposed restriction of NMP

SEMI would like to support the response to the current consultation on the NMP restriction proposal
submitted by ESIA, the European Semiconductor Industry Association.

SEMI is the global industry association representing the manufacturing supply chains for micro- and nano-
electronics. Our members supply the equipment and materials used for the manufacturing of semiconductor
devices, as well as other related industries such as photovoltaics, flat panel displays and high-brightness LED.

SEMI reinforces ESIA’s statement that NMP is of key importance to the European semiconductor
manufacturing industry, used in key process steps for manufacturing semiconductor devices (microchips).

We further support ESIA’s statement that there are currently no known alternatives or substitutes to NMP
that deliver the level of performance that is needed in all the relevant semiconductor manufacturing
processes.

We thank you in advance for taking this statement into consideration in the context of the current
consultation on the restriction proposal for NMP.

SEMI contact person:

Ms Rania Georgoutsakou
SEMI Europe

Director, Public Policy for Europe

gourania@semi.org

ADVOCACY EVENTS COMMUNITIES PRODUCTS & SERVICES NEWS & RESOURCES TECHNOLOGY & STANDARDS MEMBERSHIP



mailto:gourania@semi.org
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Kommentarer på NMP i det offentliga samrådet



We have consulted the The Swedish Work Environment Authority that advice against including occupational exposure limits in REACH. There is a procedure in place for setting EU-wide exposure limits in Council Directive 98/24/EC article 3. That procedure should be adhered to until the directive is amended. It is in our view inadvisable to set occupational exposure limits in several different legislations.



Furthermore:

The report (ANNEX XV PROPOSAL FOR A RESTICTION – NMP, section A.1.2, 2nd line) says that the limit values should not be exceeded “under normal operating conditions” this is not our interpretation of the proposed wording of the restriction which can be read that exposure should be below limit values in all circumstances and at all times. In the same report (section A.1.2, paragraph 5) it says that “Manufacturers and industrial and professional users of NMP must be able to demonstrate at the request of the local authorities that they comply with the above restrictions.” This also is not clear from the wording of the restriction, it may well be possible to require this based on other legislation e.g. worker protection legislation, but this is not clear.



We realise that the definition of TWA and the limit values (how they should be measured etc) refer to definitions in the worker protection legislation, but is this clear in legal terms when no reference is made in the proposed restriction? 

[bookmark: _GoBack]
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18032014 General Comments from the Main european NMP manufactures.pdf

18.03.2014
1-methyl-2-pyrrolidone (NMP) EC 212-828-1 CAS 872-50-4

Short statement from the main European manufactures to the current RAC and
SEAC discussion

Introduction:

BASF attended the SEAC discussion on NMP (12.03.2014) as the lead registrant for NMP and as
a member of the CEFIC BDO & Derivatives sector group. Information was given from the RAC to
the SEAC that a harmonized long-term systemic inhalation DNEL of 10 mg/m?3 and a harmonized
long-term systemic dermal DNEL of 4.8 mg/kg bw/d are now considered to be the NMP exposure
limit values. The new values discussed are higher than the original proposal due to the fact that
the intraspecies assessment factor for workers (5) is applicable instead of the assessment factor
for the general population (10). Based on the current discussions in RAC and SEAC the following
comments are given:

General Comments to RAC Discussion

Industry agrees that dermal exposure is a relevant route of exposure for NMP and
therefore requires special consideration.

1) Avoidance cannot mean zero exposure. The goal should be no risk at use. However,
special attention to the dermal route of exposure should be given to minimize exposure
where possible.

2) Part B of the restriction dossier derives a dermal DNEL. This DNEL should be
communicated and used in the eSDS exposure scenarios. The current document part B is
already suggestive for using the DNEL derived in Part B — however not everybody using
NMP may fully read part B.

CEFIC BDO & Derivatives SG shares the opinion that the AF =5 for workers should be
kept for pregnant and non-pregnant workers

1) If afactor of 10 is applied for pregnant women in this case, this procedure will probably be
extended to other cases (even for non-reprotoxic substances). Since it is possible to be
pregnant for some period of time without being aware, all female workers would need to
be assessed with a factor of 10, essentially abolishing the use of the factor of 5 for all
workers. . Deviating from the guidance without having a substance specific scientific basis
could be interpreted changing of ECHA guidance.

2) Beyond this, an additional or higher uncertainty factor for pregnant women is not
necessary since teratogenicity and reprotoxicity tests are designed specifically to test for
effects on mothers and their offspring. . (This is exactly the situation of a pregnant woman
having NMP exposure because she does not know that she is pregnant).







Industry still disagrees with the application of an uncertainty factor of 2.5 for remaining
toxicodynamic and toxicokinetic differences.

1)

2)

It is admitted that a definitive study does not provide proof that this factor is not required
for NMP. The discussion can only be based on weight of evidence.

However, in the case of NMP there is a clear weight of evidence that an additional factor
for possible remaining differences is not needed

a. Dossier submitter agrees that the modeling data is suggestive for humans being
less sensitive to NMP effect due to advantages in toxicokinetics.

b. There is oral and inhalative human exposure data from kinetic studies available.
The data suggests that there is no appreciable difference in toxicodynamics
compared to the animal data that would require an additional uncertainty factor

c. Available animal data of different species (rat, mouse, rabbit, dog) is suggestive
that there is no relevant remaining differences for any species that would require
the use of the additional uncertainty factor.

Cefic BDO & Derivatives SG is of the opinion that the IOEL 40 mg/m3 (8h TWA) and 80
mg/m3 STEL can be regarded as being very conservative (see SCOEL document) and
should be used

1)

2)

3)

4)

5)

The SCOEL approach regarding the proposal for OELs is based on discussions between
SCOEL members (toxicology experts) taking into account all available information about
safety levels, risks at the workplace, effectiveness of risk management measures and
remaining uncertainties rather than on the ECHA Guidance with default assessment
factors, be it that a deviation is possible if well justified.

The difference between IOEL and the proposed inhalative DNEL are due to different
methodologies, but both methodologies are science based. The harmonization of
methodologies will require a future discussion but is outside the mandate of RAC.

According to Cefic BDO & Derivatives SG, it has to be avoided that for derivation of
occupational exposure levels a method is used which takes into account high levels of
uncertainty for cases where only limited uncertainty exists. Therefore preference goes to
the SCOEL.

Current IOEL value (40 mg/m3 8h TWA ; 2009/169) is already considered to be safe
during pregnancy. The value was based on the SCOEL recommendation which gave
special focus to reproductive toxicity. There is no relevant new data for NMP being
suggestive for a lower NMP- IOEL-values since 2007.

One can assume that the fact that IOEL values and DNELs may be different is known and
acknowledged by ECHA. Finally, it is stated in the ECHA guidance document R8 that an
IOEL value can be used and is directly sufficient as DNEL (Guidance on information
requirements and chemical safety assessment Chapter R.8: Characterisation of dose
[concentration]-response for human health Vers. 2.1 Nov 2012 p 137: “A registrant is
allowed to use an IOEL as a DNEL for the same exposure route and duration, unless new







scientific information that he has obtained in fulfilling his obligations under REACH does
not support the use of the IOEL for this purpose.”).

There is no justification for the STEL value (< 80 mg/m3) provided in the restriction dossier.
IOEL value (STEL =80 mg/m3) should be used or peak exposure limit should be deleted in
the restriction proposal.

1)

2)

ECETOC TRA uses a factor of 0.2 if exposure time is lowered from >4h to 15min -60 min
(ECETOC TRA Vers. 3). Consequently according to usual REACH procedures it is
allowed to have up to 50 mg/m?3 exposure for less than one hour a day in total if the
systemic long-term DNEL is 10 mg/m3. However, this is limited by introducing a STEL
being twice the harmonized systemic long-term DNEL without further reasoning by the
dossier submitter. The proposed STEL value contradicts agreed risk management
measures as laid down in ECETOC TRA (Time limitation).

According to Bader et al. (2007) and Van Thriel et al. (2007) local irritation to the
respiratory tract starts at 160 mg/m3. 80 mg/m3 is a clear NOEC for Humans according to
this study. Deriving an acute systemic DNEL from the rat inhalation studies would result
in an even higher value. Consequently, there is no justification for a lower acute DNEL
than 80 mg/m3. .

A possible drawback of restriction by a harmonized DNEL with respect to effectiveness is
mentioned because a CSR is only required for registration above 10 t/ly. However, in reality
this theoretical possibility is irrelevant. A restriction will apply to all downstream users.

1)

2)

3)

4)

NMP is a HPV Chemical — MSDSs of European manufactures will adopt their exposure
scenarios. Furthermore the registration timeline for all CMR 1b substances was 30™ Nov
2010 (incl. for 1-10 t). And finally ECHA will be aware of any new NMP registration above
1tly.

DNEL values as well as OEL values are communicated via the MSDS. MSDS
requirement starts below 1 t. The MSDS but not the CSR is the medium for
communication in the supply chain. Any harmonized DNEL which is laid down in the
Annex XVII will directly enter the MSDS (main part chapter 8, EXPOSURE
CONTROLS/PERSONAL PROTECTION - Exposure limit values). Consequently the
information on safe exposure levels for sure will be communicated.

A MSDS has to be provided for any substance on the candidate list being present at more
than 0.1% in a preparation (article 31).

Any NMP user has to follow the restriction. Consequently every employer has to conduct
a safety assessment of the workplace on all available data (occupational safety and
health legislation). Consequently he has the obligation to take this harmonized DNEL into
account even if handling less than 1 t/year (consumer uses are banned by the on-going
change of NMP harmonized C&L).











18032014 Question 5 Comments from Main EU NMP manufacturers.pdf

18.03.2014
1-methyl-2-pyrrolidone (NMP) EC 212-828-1 CAS 872-50-4

Short statement from the main European manufactures on SEAC Question 5

SEAC Question 5 (28/01/2014): Do you have suggestions for changing the restriction proposal
that would ensure the same risk reduction for lower costs? If possible, please specify the risk
reduction potential and the differences in costs achieved by your proposal.

On one hand there is an exponential inverse relationship between cost and exposure. An
exponential relationship is accepted by the SEAC, as e.g. a change of the harmonized DNEL
from 5 mg/ms3 (original proposal) to 10 mg/m3 (current RAC opinion) gives already a 80% cost
relief to the wire winding industry according to SEAC’s own calculation.

On the other hand, at 40 mg/m?3 (IOEL) there is already no relevant risk to the unborn child to be
expected (see above). “No relevant risk” however, cannot be reduced further. Therefore, a DNEL
lower than the IOEL does not mean lower risk. Over-conservative values should be avoided as
they only raise costs but do not reduce risk.

Apart from the proposed 8h TWA in the NMP restriction dossier, which may be better called
harmonized inhalative systemic long-term DNEL, the proposed 15 min STEL (peak exposure) is
as well a significant cost driver. Usually base line exposure is much lower than peak exposure.
Peak exposure is short (<< 1h). There was a detailed description in the dossier how the
inhalative systemic long-term DNEL was derived. However there was no explanation given how
the STEL was derived (see General Comments, above).

Final remark: Accepting IOEL (8h-TWA) value as systemic inhalative long-term DNEL by the RAC
would be the best option to achieve risk reduction at the lowest cost.
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Dimethyl sulfoxide Bretherick.pdf

Bretherick’s Handbook of Reactive Chemical Hazards
Dimethyl sulfoxide (Sulfinylbismethane)
[69-68-5] C,Hg0S

Me,S(:0)

HCS 1980, 435; RSC Lab. Hazard Data Sheet No. 11, 1983

1. Brogli, F. et al., Proc. 3rd Int. Symp. Loss Prev. Safety Prom. Proc. Ind., 681-682, Basle, SSCI, 1980
2. Cardillo, P. et al., Chim. e Ind. (Milan), 1982, 44, 231-234

3. Santosusso, T. M. et al., Tetrahedron Lett., 1974, 4255-4258

4. See entry THERMOCHEMISTRY AND EXOTHERMIC DECOMPOSITION (reference 2)

Two instances of used DMSO decomposing exothermally while being kept at 1502C prior to recovery
by vacuum distillation were investigated. Traces of alkyl bromides lead to a delayed, vigorous and
strongly exothermic reaction (Q = 0.85 kJ/g) at 1802C. Addition of zinc oxide as a stabiliser extends the
induction period and markedly reduces the exothermicity [1]. ARC examination shows that exothermic
decomposition sets in by a radical mechanism at 1909C, just above the b.p., 1892C. The proposed
retardants, sodium carbonate and zinc oxide, do not affect the decomposition temperature, and a
maximum decomposition pressure of 60 bar was attained (at up to 4 bar/min) at the low sample
loading of 18 w/v% in the bomb [2]. The thermolytic degradation of the sulfoxide to give acidic
products which catalyse further decomposition had been discussed previously [3]. Tait24 was
determined as 2139C by adiabatic Dewar tests, with an apparent energy of activation of 243kJ/mol. At
elevated temperatures (2002C) DSC shows decomposition to be both faster and more energetic when
chloroform or sodium hydroxide is present.

See other INDUCTION PERIOD INCIDENTS, SELF-ACCELERATING REACTIONS

Acid anhydrides
See Trifluoroacetic anhydride, below

Acids, or Bases

Hall, J., Loss Prev. Bull., 1993, (114), 2

These may catalyse exothermic decomposition. A runaway of a mixture with 4-nitrobenzenesulfonic
acid, possibly from as low as 602C (though a steam valve may have been leaking) is reported by Hall.
See reference 2, next below

Acyl halides, or Non-metal halides MRH Thionyl chloride 1.63/60

1. Buckley, A., J. Chem. Educ., 1965, 42, 674

2. Allan, G. G. et al., Chem. & Ind., 1967, 1706

3. Mancuso, A. J. et al,, J. Org. Chem., 1979, 44, 4148-4150

In absence of diluent or other effective control of reaction rate, the sulfoxide reacts violently or
explosively with the following: acetyl chloride, benzenesulfonyl chloride, cyanuric chloride, phosphorus
trichloride, phosphoryl chloride, tetrachlorosilane, sulfur dichloride, disulfur dichloride, sulfuryl
chloride or thionyl chloride [1]. These violent reactions are explained in terms of exothermic
polymerisation of formaldehyde produced under a variety of conditions by interaction of the sulfoxide
with reactive halides, acidic or basic reagents [2]. Oxalyl chloride reacts explosively with DMSO at
ambient temperature, but controllably in dichloromethane at -609C [3].

See Carbonyl diisothiocyanate, and Dinitrogen tetraoxide, and Hexachlorocyclotriphosphazine, and
Sodium hydride, all below

See Perchloric acid: Sulfoxides







Allyl trifluoromethanesufonates
See ALLYL TRIFLUOROMETHANESULFONATES: Alone, or Aprotic solvents

Boron compounds

Shriver, 1969, 209

DMSO forms an explosive mixture with nonahydrononaborate(2-) ion and with diborane. It is probable
that other boron hydrides

and hydroborates behave similarly.

Bromides

1. Hall, J., Loss Prev. Bull., 1993, (114), 2

2. Aida, T,, et al., Bull. Chem. Soc. Jap., 1976, 49, 117

A review of runaway decomposition reactions of DMSO [1], several involving bromides, some alkaline
and under vacuum, from temperatures possibly as low as 130°C. A bromide/bromine catalysed
decomposition reaction is known [2].

4(4'-Bromobenzoyl)acetanilide
491M, 1975, 74
An explosion occurred after a solution of the anilide in DMSO had been held at 1009C for 30 min.

Bromomethane
See Trimethylsulfoxonium bromide

Carbonyl diisothiocyanate

Bunnenberg, R. et al., Chem. Ber., 1981, 114, 2075-2086
Interaction of the solvent with the strong electrophile is explosive.
See Acyl halides, above

Copper, Trichloroacetic acid

1. Giessemann, B. W., Chem. Eng. News, 1981, 59(28), 4

2. Dunne, T. G. et al., Chem. Eng. News, 1981, 59(50), 4

The acid was added to copper wool and rinsed down with DMSO. Within 20 s, the contents of the flask
were ejected and the neck was distorted by intense heat [1]. Adding the copper wool to a solution of
the acid in the solvent gave an exothermic but controlled reaction [2]. (Formation of a reactive carbene
species by dehydrohalogenation seems a remote possibility.)

See Acyl halides, above

Dichloromethane, Perchloric acid
See Perchloric acid: Dichloromethane, Dimethyl sulfoxide

Dinitrogen tetraoxide

Buckley, A., J. Chem. Educ., 1965, 42, 674
Interaction may be violent or explosive.
See Acyl halides

See Nitric acid: Dimethyl sulfoxide

Hexachlorocyclotriphosphazine

Pierce, T. et al., Lab. Haz. Bull., 1984, (4), item 215

Addition of about 100 mg of hexachlorocyclotriphosphazine (also containing some phenoxylated
products) to 0.5 ml of DMSO in an NMR tube led to an exothermic reaction which ejected the tube
contents. General precautions are suggested.

See Acyl halides, above







lodine pentafluoride

Lawless, E. M., Chem. Eng. News, 1969, 47(13), 8

Interaction is explosive, after a delay, in either tetrahydrothiophene-1,1-dioxide (sulfolane) or
trichlorofluoromethane as solvent, on 0.15 g mol scale, though not on one tenth this scale.

Magnesium perchlorate MRH 5.52/78
See Magnesium perchlorate: Dimethyl sulfoxide

Metal alkoxides
MCA Case History No. 1718
Addition of potassium tert-butoxide or of sodium isopropoxide to the solvent led to ignition of the
latter. This was attributed to presence of free metal in the alkoxides, but a more likely explanation
seems to be that of direct interaction between the powerful bases and the sulfoxide.
See Acids, or Bases, above (reference 2)

Potassium tert-butoxide: Acids, etc.

Metal oxosalts
1. Martin, 1971, 435
2. Dehn, H., Brit. Pat. 1 129 777, 1968
3. Sandstrom, M. et al., Acta Chem. Scand., 1978, A32, 610
Mixtures of the sulfoxide with metal salts of oxoacids are powerful explosives. Examples are aluminium
perchlorate, sodium perchlorate and iron(lll) nitrate [1]. The water in hydrated oxosalts (aluminium
perchlorate, iron(lll) perchlorate, iron(lll) nitrate) may be partially or totally replaced by dimethyl (or
other) sulfoxide to give solvated salts useful as explosives [2]. Metal nitrates and perchlorates solvated
with DMSO are generally powerfully explosive, and under certain conditions a violent reaction is easily
triggered [3]. Several other explosions involving perchlorates and the sulfoxide have been reported.
See Chromium(lll) perchlorate . 6dimethyl sulfoxide

Magnesium perchlorate: Dimethyl sulfoxide

Mercury(ll) perchlorate . 6(or 4)dimethyl sulfoxide

Silver perchlorate: Dimethyl sulfoxide
See Perchloric acid: Sulfoxides

Nitric acid
See Nitric acid: Dimethyl sulfoxide

Non-metal halides
See Acyl halides, etc., above

Other reactants
Yoshida, 1980, 171
MRH values calculated for 6 combinations are given.

Perchloric acid MRH 6.19/77
See Perchloric acid: Sulfoxides

Periodic acid
See Periodic acid: Dimethyl sulfoxide

Phosphorus(lll) oxide
See Tetraphosphorus hexaoxide: Organic liquids







Potassium

Houben-Weyl 1970, Vol. 13.1, 295

Interaction of potassium 'sand' and dimethyl sulfoxide is violent in the absence of a diluent, and leads
to partial decomposition of the potassium dimethylsulfinate. THF is a suitable diluent.

See Metal alkoxides, above

Potassium permanganate MRH 3.01/14
See Potassium permanganate: Dimethyl sulfoxide

Silver difluoride
Lawless, E. M., Chem. Eng. News, 1969, 47(13), 8
Interaction is violent.

Sodium

Hall, J., Loss Prev. Bull., 1993, (114), 2

A preparation of dimsyl sodium from sodium and DMSO, on 14 litre scale, overheated, then exploded
causing two fatalities. It has not proved possible to duplicate the runaway.

Sodium hydride

1. French, F. A., Chem. Eng. News, 1966, 44(15), 48

2. Olson, G. A., Chem. Eng. News, 1966, 44(24), 7

3. Russell, G. A. et al,, J. Org. Chem., 1966, 31, 248

4. Batchelor, J. F., private comm., 1976

5. Anon., Loss Prev. Bull., 1980, (030), 161

6. Allan, G. G. et al., Chem. & Ind., 1967, 1706

7. Itoh, M. et al., Lab. Haz. Bull. 1985(5), item 304

Two violent pressure-explosions occurred during preparations of dimethylsulfinyl anion on 3-4 g mol
scale by reaction of sodium hydride with excess solvent. In each case, the explosion occurred soon
after separation of a solid. The first reaction involved addition of 4.5 g mol of hydride to 18.4 g mol of
sulfoxide, heated to 702C [1], and the second 3.27 and 19.5 g mol respectively, heated to 50°C [2]. A
smaller scale reaction at the original lower hydride concentration [3], did not explode, but methylation
was incomplete. Explosions and fire occurred when the reaction mixture was overheated (above 702C)
[4]. Reaction of 1 g mol of hydride with 0.5 | of sulfoxide at 802C led to an exotherm to 902C with
explosive decomposition [5]. These and similar incidents are explicable in terms of exothermic
polymerisation of formaldehyde produced from sulfoxide by reaction with the hydride base [6]. The
heat of reaction was calculated and determined experimentally. Thermal decomposition of the
solution of hydride is not very violent, but begins at low temperatures, with gas evolution [7].

See other GAS EVOLUTION INCIDENTS

See Sodium dimethylsulfinate

Sulfur trioxide MRH 2.51/59
See Sulfur trioxide: Dimethyl sulfoxide

Trifluoroacetic anhydride

Sharma, A. K. et al., Tetrahedron Lett., 1974, 1503-1506

Interaction of the sulfoxide with some acid anhydrides or halides may be explosive. The highly
exothermic reaction with trifluoroacetic anhydride was adequately controlled in dichloromethane
solution at below -402C.

See Acyl halides, above

See other APROTIC SOLVENTS
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Dimethylsulfoxid
Synonyme:

Strukturformel:

Summenformel:

Kenn-Nummern:
CAS-Nummer:
EG-Nummer:
Stoffdaten:

Molare Masse:
Flammpunkt:
Explosionsgrenzen:
Zindtemperatur:
Schmelzpunkt:
Siedepunkt:

Dichte:

Dampfdruck:

Dampfe:

Relative Dampfdichte:
Aussehen:
Aggregatzustand/Farbe:
Geruch/Geruchsschwelle:
Okologie:

Wasser:

Weitere Angaben

DMSO; Methylsulfoxid

67-68-5
200-664-3

78,13 g/mol

88 °C

1,8 - 63 Vol%
270 °C

18 °C

189 °C

1,1014 g/ml

0,6 hPa bei 20 °C
schwerer als Luft
2,7

farblose Flissigkeit

geruchlos

WGK 1, mit Wasser mischbar, hygroskopisch

Gummi wird angegriffen; stark polares Lésungsmittel. Die technische Qualitéat enthalt haufig Wasser, DMSO
kann die toxische Wirkung anderer Stoffe verstarken, wenn sie darin geldst sind. Aufnahme auch durch die

Haut.

Toxikologie: LD50 14 500 mg/kg Ratte

Gefahrliche chemische Reaktionen

Dimethylsulfoxid ist eine hygroskopische Flussigkeit. Die thermische Zersetzung des reinen Stoffes beginnt
bei 190 °C und kann heftig bis explosiv verlaufen. DMSO hat nucleophile Eigenschaften. Kalium- oder
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Natrium-Kationen werden gebunden, die freiwerdenden Anionen sind erhoht reaktionsféhig; z.B. kdnnen
Sauerstoffsauren und ihre Metallsalze, wie Perchlorate oder Nitrate, mit DMSO explosiv reagieren. Heftige
Reaktionen und explosive Zersetzungen kénnen mit verschiedenen Stoffen eintreten.

DMSO ist ein stark polares, lipophiles Lésungsmittel mit ausgezeichneten Lésungseigenschaften. In der
praparativen organischen Chemie wird DMSO als selektives Oxidationsmittel eingesetzt. Als
Verunreinigungen sind Wasser, Dimethylsulfid und Dimethylsulfon zu finden.

DMSO wird als Lésungsmittel fir Farben, Lacke, Kunststoffe, wie z.B. Orlon, und verschiedene Gase, z.B.
Acetylen und Schwefeldioxid, verwendet.

Allgemeine Literatur

Merkblatt BG Chemie M 017, M 004; TRGS 900;
Beilstein 1, 289, 11277, Ill 1217, IV 1277; Ullmann (4) 8, 399; Sax 6, 1201;

Ranky W.O., Nelson D.C., Dimethylsulfoxid in Organic Sulfur Compounds Vol 1 (Kharesch) Pergamon
Press New York 1961, S. 170 - 182

Martin D., Hauthal H.G., Dimethylsulfoxid, Akademie-Verlag Berlin 1971
In der Literatur sind gefahrliche chemische Reaktionen mit folgenden Stoffen veréffentlicht worden:

Dimethylsulfoxid - Gefahrliche Reaktionen

Erlauterung der Reaktionssymbole

Acetanilid

Acetylchlorid

K3

Acyl- oder Arylhalogenide

Aluminiumperchlorat

Benzolsulfonylchlorid

Benzoylchlorid

Boran

Borverbindungen

Brombenzoylchlorid

Brommethan

Chiloride, aliphatische

Cyanurchlorid

SR =Sl e = e
AR
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Diboran |s H
K
Diisothiocyanat t IL |s 2
=5 i K
Dischwefeldichlorid t IL
3 e
Eisen(lll)nitrat
K
lodpentafluorid ﬂl! |s %
= e i
Kalium it
=5
Kalium-tert-butoxid _'El_
P =
Kaliumpermanganat _'w
p o] ~ A
Magnesiumperchlorat %
r X =
Metallchlorate M
r XK =
Metallnitrate %
K
Metallperchlorate ﬂl! M
= e i
Natrium t]u_
=5
Natriumhydrid
-};l-|
Natriumisopropoxid uu_ M
= e i
Natriumperchlorat %
K
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Nichtmetallhalogenide %
=
Oxalsaurechlorid uu_ |s %
= g
Oxidationsmittel
=
Perchlorsaure und Salze t IL M 'w
= bk =
Periodséure t IL
=
Phosphoroxichlorid uu_ |s %
= g
Phosphortrichlorid t IL
P 3 e
Phosphortrioxid M
=
Salpeterséure, konz. %
=
Schwefelchloride ﬂl! |s %
= g
Schwefeltrioxid t IL
=
Silberchlorid t IL
=
Silberfluoride
=
Siliciumtetrachlorid ﬂl! M
= g
Stickstoffdioxid t]u_
=
Tetrachlorsilan %
=
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Thionylchlorid _yu.
it

UL

Dimethylsulfoxid - Thermische Zersetzung

Brogli, F.; Grimm, P.; Meyer M.; Ziibler H. Swiss Chem. 3a S. 41 (1981)

Bretherick L. Butterworths, London 1990

Dimethylsulfoxid zersetzt sich in der Warme in exothermer Reaktion. Die Zersetzung beginnt oberhalb des
Siedepunktes bei 190 °C und lauft als Radikalkettenreaktion ab. Bei der Aufarbeitung des gebrauchten
Lésungsmittels sind einige heftige Explosionen bekannt geworden. Eingehende Untersuchungen Uber die
Zersetzung von Dimethylsulfoxid im Zusammenhang mit der Regenerierung des Lésungsmittels wurden von
Brogli et al. veréffentlicht. Danach kam es bei der Vakuumdestillation zur Explosion, als Dimethylsulfoxid tber
langere Zeit bei 150 °C gehalten wurde. Verursacht durch kleine Mengen aliphatischer Bromide konnte eine
zeitverzdgerte Zersetzung bei 180 °C festgestellt werden. Zusétze kleiner Mengen Zinkoxid verléangerten die
Induktionszeit und schwéchten die Zersetzung ab.

Dimethylsulfoxid + Nichtmetallhalogenide

Sorbe G., Geféhrliche Arbeitsstoffe, Umschau-Verlag 1974;

Buckley A., J. Chem. Educ. (1965) 42, 674;

Santosusso T.M. et al., Tetrahedron Lett., (1974) 4255 - 4258;

Dimethylsulfoxid reagiert mit mehreren Nichtmetallhalogeniden heftig. Besonders bei Abwesenheit von
Lésungsmitteln kann starke Zersetzung unter Explosion auftreten. Heftige Reaktion oder Explosion wurde
z.B. beschrieben mit: Acetylchlorid, Benzolsulfonylchlorid, Benzoylchlorid, verschiedenen
Phosphorhalogeniden, Siliciumchloriden, Thionylchlorid oder Fluorierungsmitteln.

Alkylhalogenide — Abschnitt Dimethylsulfoxid-Zersetzung

Dimethylsulfoxid + Perchlorsaure

Craf F.A., Chem. Eng. Prog. 62, (10), 109, (1966)

Steere, N.V., Handbook of Laboratory Safety CRC-Press

Dimethylsulfoxid reagiert mit 70%iger Perchlorsaure unter Explosion. Zugabe von einigen Tropfen
Perchlorsédure zu 10 ml Dimethylsulfoxid reichen fiir eine heftige Explosion.

Unfallbericht BG-Chemie 1991

In einem Laboratorium wollte ein Mitarbeiter an einem Pipettierautomaten eine leere Flasche mit 70%iger
Perchlorsdure ersetzen. Er nahm dazu eine in seiner Reichweite stehende Reserveflasche, die aber
Dimethylsulfoxid enthielt, und setzte sie auf den Pipettierautomaten. Geringe Mengen Perchlorsdure aus dem
Aufsatz gelangten in die Flasche und l6sten den Zerknall des GeféBes aus, Dimethylsulfoxid entziindete

Trifluoressigsaureanhydrid

KIS
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sich. Der Laborant erlitt schwere Verbrennungen an denen er nach 14 Tagen verstarb.

Dimethylsulfoxid + Nitrate oder Perchlorate

Martin D., Hauthal H.G., Dimethylsulfoxid, — Allgemeine Literatur

Metallnitrate oder Perchlorate, z.B. Natrium oder Magnesiumperchlorat, Eisennitrat oder Kaliumnitrat sowie
Metallsalze anderer Sauerstoffsauren reagieren bei Kontakt mit Dimethylsulfoxid unter heftiger Explosion. Zu
einer heftigen Explosion kam es als Dimethylsulfoxid mit Magnesiumperchlorat getrocknet und anschlieBend
abdestilliert wurde. Magnesiumperchlorat.

Dimethylsulfoxid + Oxalylchlorid

Martin, D., Hauthal H.G., Dimethylsulfoxid, — Allgemeine Literatur

Mit Oxalychlorid reagiert Dimethylsulfoxid bereits bei explosiv.

Dimethylsulfoxid + Alkalimetalle

Houben-Weyl, Methoden der organischen Chemie, Thieme Verlag Stuttgart, Bd. 13/1 295

Dimethylsulfoxid reagiert mit feinverteiltem Kalium oder Natrium sehr heftig, wenn ohne Lésungsmittel
gearbeitet wird.

Dimethylsulfoxid + Natriumhydrid

T. Durst, Dimethylsulfoxide in Organic Synthesis, Adv. Org. Chem. 6, 285 (1969)

Bretherick L. Butterworths, London 1990

Dimethylsulfoxid bildet mit Natriumhydrid Methylsulfinylcarbanion. Das stark nucleophile Reagenz wird in der
praparativen organischen Chemie eingesetzt. Bei seiner Herstellung ist es in zwei Fallen zur heftigen
Explosion gekommen. Das Reaktionsgemisch wird zunachst auf etwa 70 °C erwarmt. Wird die Temperatur
nicht eingehalten kommt es zur Explosion. Explosionsgefahr besteht auBerdem beim Abtrennen des
Feststoffes vom Reaktionsgemisch.
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DIMETHYL SULFOXIDE (67-68-5) Forms explosive mixture with air (flash point
203°F/95°C oc). Violent or explosive reaction with oxidizers, acryl halides, aryl halides and
related compounds, p-bromobenzoyl acetanilide, boron compounds, iodine pentafluoride,
magnesium perchlorate, methyl bromide, perchloric acid, periodic acid, silver fluoride,
sodium hydride, potassium permanganate. Forms powerfully explosive mixtures with metal
salts of oxoacids.
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Stoffdatenblatter
Erlduterungen

Beschreibung der gefahrlichen Reaktionen

Die potentielle Gefahr beim Kontakt zweier Reaktionspartner wird in Textbeschreibungen und einer jeweils
anschlieBenden Tabelle durch Reaktionssymbole zum Ausdruck gebracht. Hierbei werden die unten
angefihrten Piktogramme verwendet, sie bedeuten:

Symbol Geféahrliche chemische Reaktion

luL stark exotherme Reaktion, Hitzeentwicklung

_;w‘_ Entziindungsgefahr bzw. Entstehung entziindlicher Gase oder Ddmpfe

"::51:" Entwicklung geféhrlicher Gase oder Ddmpfe

= &=

Explosionsgefahr

| g E| p g

EG die Verbindung bildet mit Luft ein explosionsfahiges Gemisch

_ml_ * stark exotherme Reaktion, Hitzeentwicklung - die Reaktion wurde beobachtet,
L ereignet sich jedoch selten.

i | Entzindungsgefahr bzw. Entstehung entziindlicher Gase oder Dampfe - die
e, o Reaktion wurde beobachtet, ereignet sich jedoch selten.

[ % Entwicklung gefahrlicher Gase oder Dampfe - die Reaktion wurde beobachtet,
X ereignet sich jedoch selten.
* Explosionsgefahr - die Reaktion wurde beobachtet, ereignet sich jedoch selten.
CAS-Nr.

Abkirzung fir Chemical Abstracts System Nummer. Zur Sicherstellung der Identitat einer chemischen
Verbindung ist fiir jeden Stoff die CAS-Nummer angegeben, soweit sie in den Standard- und
Gesetzeswerken zuganglich war. Die Zahlen sind nicht nach einem System erstellt, sondern ergeben sich
aus der zeitlichen Zitierung in den "Chemical Abstracts" (CA). Die Systemnummern kénnen deren
entsprechenden Registerbanden enthnommen werden, vorausgesetzt dass die entsprechende Verbindung in
den CAS bereits besprochen wurde. Die CAS-Nr. ist ein wichtiges Identifizierungskriterium des
Chemikaliengesetzes.

Summenformel

Folgendes Ordnungsprinzip ist bei der erweiterten Suche im Register Formelindex zu beachten:

Alle Elemente sind in alphabetischer Reihenfolge geordnet mit Ausnahme von Kohlenstoff (C) und
Wasserstoff (H); Kohlenstoff (wenn vorhanden) steht stets an erster Stelle, Wasserstoff (wenn vorhanden)
nach dem Kohlenstoff an zweiter. Alle anderen Elemente folgen in alphabetischer Reihenfolge.

Folgende gefahrliche Eigenschaften werden angegeben:

Gefahrenklassen nach CLP-Verordnung:

« Explosive (explosionsgefahrliche) Stoffe / Gemische und Erzeugnisse mit Explosivstoff

« Oxidierende (brandférdernde) Stoffe / Gemische

e Gase unter Druck
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« Entziindbare Stoffe / Gemische / Aerosole

« Selbstzersetzliche Stoffe / Gemische

* Pyrophore Stoffe / Gemische

« Selbsterhitzungsfahige Stoffe / Gemische

« Stoffe / Gemische, die bei Berlihrung mit Wasser entziindbare Gase abgeben
+ Organische Peroxide

» Auf Metalle korrosiv wirkende Stoffe / Gemische

» Akute Toxizitat

* Atz- und Reizwirkung auf die Haut

* Schwere Augenschadigung / Augenreizung

« Sensibilisierung der Atemwege / Haut

» Karzinogenitat

» Keimzell-Mutagenitat

* Reproduktionstoxizitat

* Spezifische Zielorgan-Toxizitat (einmalige / wiederholte Exposition)
« Aspirationsgefahr

* Gewassergefahrdend

« Die Ozonschicht schadigend

In den Datenblattern steht der Ausdruck ,,Gesundheitsgefahr” (Gefahrenpiktogramm GHSO08) fiir folgende
Gefahrenklassen nach CLP-Verordnung:

« Sensibilisierung der Atemwege / Haut

« Spezifische Zielorgan-Toxizitat (einmalige / wiederholte Exposition)

« Aspirationsgefahr

Gefahrlichkeitsmerkmale nach Gefahrstoffverordnung:

« Explosionsgefahrliche Stoffe / Zubereitungen

« Brandfdérdernde Stoffe / Zubereitungen

« Entzlindliche, leichtentziindliche und hochentziindliche Stoffe / Zubereitungen
» Sehr giftige und giftige Stoffe / Zubereitungen

« Gesundheitsschadliche und reizende Stoffe / Zubereitungen

« Atzende Stoffe / Zubereitungen

« Sensibilisierende Stoffe / Zubereitungen

» Krebserzeugende Stoffe / Zubereitungen

« Fortpflanzungsgefahrdende Stoffe / Zubereitungen

» Erbgutverandernde Stoffe / Zubereitungen

* Umweltgefahrliche Stoffe / Zubereitungen

Weitere Gefahrlichkeitsmerkmale:

« Explosionsgefahrlich* (Sprengstoffe, die dem Sprengstoffgesetz unterliegen)
« Explosionsgefahrlich** (Sprengstoffe, die im Sprengstoffgesetz in Anlage Il oder Ill verzeichnet sind)
« Explosionsfahig (ohne diesbezlgliche gesetzliche Regelung)

Sauerstoffwert oder Sauerstoffbilanz bei Explosiv- und Brennstoffen:
Eine Verbindung besitzt eine positive Sauerstoffbilanz, wenn der im Molekiil gebundene Sauerstoff fiir eine
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vollstdndige Umsetzung zu den Endprodukten (Wasser, Kohlendioxid, Metalloxide usw.) ausreicht. Die zur
vollstandigen Verbrennung fehlende Sauerstoffmenge wird als negative Sauerstoffbilanz bezeichnet.

Stoérfallverordnung

Bei Angabe der Nummer gemaRi Anhang | der Stérfallverordnung muss der Betreiber eines Betriebsbereiches
prifen, welche Pflichten sich fir ihn aus der StérfallV ergeben, wenn der Stoff oder eine Zubereitung in der
im Anhang | StérfallV genannten Menge vorhanden ist.

22.10.2013 Seite 3von 3
copyright © 2011 ecomed SICHERHEIT, Verlagsgruppe Hiithig Jehle Rehm GmbH










image1.emf
ref_285.pdf


ref_285.pdf
WK O

WIRTSCHAFTSKAMMER OSTERREICH

Ergeht per online Formular an:
Europaische Chemikalienagentur

Abteilung fiir Umwelt- und Energiepolitik
Wiedner HauptstraBe 63 | Postfach 189

1045 Wien
T 0590 900DW | F 0590 900269
E up@wko.at
W wko.at/up
lhr Zeichen, lhre Nachricht vom Unser Zeichen, Sachbearbeiter Durchwahl Datum
Up/13/47/Su 4393 26.11.2013

DI Dr. Marko Susnik

Beschrankung von 1-Methyl-2-pyrrolidon (NMP) in industriellen Verwendungen gemaR
REACH Verordnung

Anwendungen

NMP wird in Osterreich gehandelt und formuliert. Der Einsatz als Losungsmittel in der
chemischen Industrie ist weit verbreitet, womit eine Beschrankung Belastungen zur Folge
hat:

¢ Die Chemikalienfamilie der Pyrrolidone ist flir viele Bereich der chemischen
Industrie eine von hoher Bedeutung, da sie Reinigungseigenschaften bzw.
Loseeigenschaften aufweist, die ziemlich einzigartig sind.

e NMP wird z.B. in der Restlosemittelanalytik mittels Head-Space verwendet. Weiters
wird es in der chemischen Entwicklung in jenen Fallen in Erwagung gezogen, wo ein
aprotisches polares Losemittel benotigt wird. Meist wird jedoch DMAC oder DMF
verwendet, beide sind jedoch ebenfalls auf der Kandidatenliste enthalten.

e NMP wird als Losemittel von Herstellern von Dispersionen fir wasserverdinnbare
Lacksysteme - vornehmlich in PUR-Dispersionen - verwendet. Fallweise wird das
Losemittel auch von den Lackerzeugern selbst den Fertiglacken zugesetzt, um
gewisse Produkteigenschaften zu erzielen. Dispersionsbindemittel und Fertiglacke
mussen mit dem Totenkopf gekennzeichnet werden, wenn Sie einen gewissen Anteil
an NMP uberschreiten, wodurch wesentlich niedrigere Emissionsgrenzwerte nach
Lack-VO eingehalten werden mussen. AuBerdem ist es dem Image des Wasserlacks
sehr abtraglich, wenn er mit dem Totenkopf gekennzeichnet werden muss. Aus
diesem Grund haben wichtige Unternehmen in Osterreich vor ca.5 Jahren auf NEP
umgestellt und in der Zwischenzeit auch dieses Losungsmittel durch toxikologisch
ginstiger beurteilte Alternativen ersetzt. Aktuell existieren Riickmeldungen uber
noch 2 Rezepturen (Parkettlacke), die betr. der Bindemittel (Polymerdispersionen)





geringe Mengen von NMP (unterhalb der Kennzeichnungspflicht) enthalten. Diese
Rezepturen werden jedoch bald Uberarbeitet um auf NMP-freie Bindemittel
umzustellen.

¢ Im Bereich der Mineralolindustrie wird NMP als Extraktionsmittel bei der Produktion
von Butadien verwendet bzw. die Extraktion von Benzol aus Benzinstromen damit
betrieben. In diesen Verfahren wird NMP in geschlossenen Kreislaufen gefuhrt. Ein
alternatives Extraktionsmittel fur Butadien gibt es nicht. Das bedeutet, dass die
Extraktion von Butadien ohne NMP Verwendung nicht moglich ist. Fiuir Benzol sind
auch andere Extraktionsmittel bekannt, in der installierten Benzolextraktionsanlage
ist ein Tausch ohne massive Verfahrensanpassungen und Apparateanpassungen
jedoch nicht maglich.

Inhalativ - Grenzwerte

Da NMP einen sehr niedrigen Dampfdruck hat (es verdunstet praktisch nicht von selbst),
scheint der Hauptexpositionsweg das Verschlucken bzw. die Aufnahme von Aerosolen zu
sein. Eine Vermeidung der Vernebelung sollte damit eine adaquate
RisikokontrollmaBnahme sein, nebst dem Verwendungsverbot von NMP in Aerosol-
Spraydosen. Tauchanwendungen werden als unkritisch eingeschatzt.

Die osterreichische Verordnung des Bundesministers flir Wirtschaft und Arbeit iber
Grenzwerte fur Arbeitsstoffe und uber krebserzeugende Arbeitsstoffe
(Grenzwerteverordnung 2007 - GKV 2007, siehe S. 63) sieht bereits seit 2007 einen MAK
Wert fur NMP von 80 mg/m3 flir den TMW und einen Kurzzeitwert von 320 mg/m?3 vor. Dies
entspricht in etwa den deutschen Vorgaben aus der TRGS 900, die vom Juni 2013 stammen
und daher eine gute Bestatigung sind, dass die Werte den aktuellen Erkenntnissen
entsprechen.

Adobe Acrobat

Document
GKV 2007 (NMP Eintrag siehe Anhang | / Stoffliste - Seite 63)

Betriebliche Messergebnisse der inhalativen Exposition zeigen, dass die ermittelten
Arbeitsplatzkonzentrationen fiir die expositionsrelevanten Tatigkeiten z.B. in einer
Butadien-Anlage unterhalb des Arbeitsplatzgrenzwertes von 82 mg/m? lagen. (Alle
Messwerte waren dabei kleiner als die Bestimmungsgrenze). Fur eine Benzolanlage liegen
analoge Analysenergebnisse vor.

Im Vorschlag der niederlandischen Behorden zur Restriktion bei der Verwendung von NMP
sind die inhalativen Grenzwerte bei der Exposition der Mitarbeiter drastisch reduziert:

NMP inhalativ | Registrierungs- | Registrierungs- | TRGS 900 NL annex XV
dossier: Profes- | dossier: General | AWG (8h dossier

[mg/m3] sional or indu- population Arbeitsplatz) professional or
strial worker DNEL It Hersteller industrial
DNEL SDB worker

Kurzzeit 80 80 10






Langzeit 40 12,5 82 5

Seitens osterreichischer Betriebe wird im industriellen Stil eine Extraktion von 1,3-
Butadien und eine von Benzol mit dem Extraktionsmittel NMP betrieben (s.0.). Zum Schutz
der Mitarbeiter wurden alle MaBnahmen ergriffen, um die genannten
Inhalationsgrenzwerte gemaB TRGS 900 und GKV 2007 einzuhalten und die dermale
Exposition zu verhindern. Die von niederlandischen Behorden vorgeschlagene Anderung der
AWG Grenzwerte und die Hohe der vorgeschlagenen Grenzwerte sind in Hinblick auf die
TRGS 900, den MAK des GKV 2007 und auf die DNEL Werte im Registrierungsdossier nicht
gerechtfertigt.

Alternativen

N-Methyl-Pyrrolidon wurde in einigen Unternehmen aufgrund der Einstufung als CMR Stoff
durch N-Ethyl-Pyrrolidon ersetzt. NEP ist qualitativ wie toxikologisch NMP sehr ahnlich
(Tierversuche zeigen keinen Vorteil hinsichtlich der Reprotox-Eigenschaft), sodass der
Ersatz von NMP durch NEP und vermutlich auch durch NPP eher ein "Umgehungsgeschaft”
strengerer chemikalienrechtlicher Regelungen denn eine sinnvolle Substitution ist.

Ein wesentliches wirkliches Substitut fur N-Alkyl-Pyrrolidon ist Gamma-Butyrolacton,
welches jedoch bereits jetzt Beschrankungen im Rahmen des Suchtmittelgesetzes
unterliegt und daher nicht einfach als Substitut verwendet werden kann.

Schlussfolgerung

Die Festlegung eines unionsweiten Grenzwertes (MAK oder TRK-Wert), der dem bereits
bewahrten osterreichischen bzw. deutschen MAK entspricht, erachten wir als sinnvollste
MaBnahme. Der durch die Niederlande vorgeschlagene Wert ist nicht nachvollziehbar
restriktiv. Gleichzeitig mochten wir auch hervorheben, dass die Festlegung eines
Arbeitsplatzgrenzwertes durch die Arbeitnehmerinnenschutzgesetzgebung statt finden
sollte. Dies erachten wir als das adaquatere Regelungsinstrument, welches mit
entsprechenden Expertengremien und Erfahrungsschatz ausgestattet ist.

Wir ersuchen um Bericksichtigung der von uns formulierten Bedenken und stehen fur
Riickfragen gerne zur Verfligung unter:

Marko Susnik

Wirtschaftskammer Osterreich

Abteilung fur Umwelt- und Energiepolitik
Wiedner HauptstraBe 63, 1045 Wien

T: +43 (0)5 90 900-4393, F: +43 (0)5 90 900-269
E: marko.susnik@wko.at, W: http://wko.at/reach
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