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PROPOSAL FOR IDENTIFICATION OF A SUBSTANCE AS A
CMR CAT 10R 2,PBT, VPVB OR A SUBSTANCE OF AN
EQUIVALENT LEVEL OF CONCERN

Substance name: LEAD CHROMATE MOLYBDATE SULFATE RED (C.I. Pigment &l
104)

EC number: 235-759-9
CAS number: 12656-85-8

* Itisproposed to identify the substance as a CMR according to Article 57 (a) and (c)
according to the following argument.

Summary of how the substance meetsthe CMR (Cat 1 or 2) criteria

According to Article 57 of Regulation 1907/2006 tiREACH Regulation), substances
meeting the criteria for classification as carcieiwg(category 1 or 2) or as toxic for

reproduction (category 1 or 2) in accordance witre@ive 67/548/EEC may be included in

Annex XIV. Lead chromate molybdate sulfate red been classified as a carcinogen (Carc.
Cat. 2) and as toxic to reproduction (Repr. Catadgording to Directive 67/548/EEC by

Commission Directive 2008/58/EC amending, for tlheeppse of its adaptation to technical

progress, for the 30th time, Council Directive GBHAEC on the approximation of the laws,
regulations and administrative provisions relatitty the classification, packaging and

labelling of dangerous substances.

Therefore, lead chromate molybdate sulfate red thet criteria for classification as
carcinogenic category 1 or 2 and as toxic for rdpotion category 1 or 2 under Directive
67/548/EEC and accordingly may be included in AnKex.

This classification as Carc. Cat. 2 and as Repr. Lwaill also be included in Annex VI, part
3, Table 3.2 (the list of harmonised classificataormd labelling of hazardous substances from
Annex | to Directive 67/548/EEC) of Regulation (EGp 1272/2008 by a Commission
Regulation amending, for the purposes of its adipt&o technical progress, for the first time
Regulation 1272/2008. This Commission Regulations vealopted on 10 August 2009
(publication and entry into force of this Regulatis expected to be in September/October
2009).

The corresponding classification in Annex VI, p&rt Table 3.1 of Regulation (EC) No
1272/2008 (list of harmonised classification anbleling of hazardous substances) will be
Carc. 1B and Repr. 1A.



Registration number (s) of the substance or of substances containing the substance:

Not relevant
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JUSTIFICATION

This report covers only the C.I. Pigment Red 10dwker, results and information refering
to “lead chromate pigments” are used in some sestidhis is used for results and
information covering both substances C.I. Pigmegtlotw 34 and C.l. Pigment Red 104.
Individual justification is used for the identifitan as SVHC, while grouping is proposed
after their identifications as SVHC and their irgsin on the candidate list.

The yellow lead chromate pigments family is comploskthe pure lead chromates, the mixed
phase pigment of lead chromate and lead sulphasal (bulfochromate pigment) and the
mixed phase pigment of lead chromate, lead sulphatklead molybdate (lead chromate
molybdate sulphate pigment). The words “lead chtetar “chrome yellow” are usually
used in literature to describe this whole familyl aran thus mislead for the right substance
identification according to their ESIS classificati(3 different substances).

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

1.1 Names and other identifier of the substance

Chemical Name: lead chromate molybdate sulfatg¢@eld pigment red 104)
EC Number: 235-759-9

CAS Number: 12656-85-8

Deleted CAS Numbers ~ 12213-61-5, 8005-36-5, 64523-06-4

IUPAC Name: lead chromate molybdate sulfate red

This substance is identified in the Colour Indexdmftour Index Constitution Number, C.1.
77605.

Inventory names

C.l. Pigment Red 104 (TSCA, AICS, ECL, SWISS, PICCS, ASIA-PAC, NZlgQ)ead
chromate molybdate sulfate red (EINECS) Pigment Red 104 (ENCS) Silica Encapsulated
Pigment Red 204; Molybdate Orange; Lead Chromate Molybdate (PICCS)

Other names

! These CAS numbers have been deleted from the @éxjrbut may still be in use by some companies.

2 Sources (Environment Canada, 2008tional Chemical Inventories (NCI). 2007: AICS @ualian Inventory
of Chemical Substances); ASIA-PAC (Combined Inveetfrom the Asia-Pacific Region); ECL (Korean
Existing Chemicals List); EINECS (European Invegtof Existing Chemical Substances); ELINCS (Eurapea
List of Notified Chemical Substances), ENCS (Japartexisting and New Chemical Substances); NZloGWNe
Zealand Inventory of Chemicals); PICCS (Philippineentory of Chemicals and Chemical Substances); an
TSCA (Toxic Substances Control Act Chemical Sulbtanventory)

% Sources : luclid, 2000 ; Environment Canada, 2008



C.1. 77605; Chrome Vermilion; Horna Molybdate Orange MLH 843Q; Krolor Orange KO
906D; Krolor Orange RKO 786D; Mineral Fire Red 5DDS, Mineral Fire Red 5GGS,
Mineral Fire Red 5GS, Molybdate Orange Y 786D; Molybdate Orange YE 421D; Molybdate
Orange YE 698D; Molybdate Red; Molybdate Red AA 3; Molybden Red; Molybdenum
orange; Molybdenum Red; Renol; Molybdate Red RGS, Vynamon Scarlet BY; Vynamon
Scarlet Y

1.2 Composition of the substance

C.l. pigment red 104 (formula Pb(Cr,S,Ma@)3s a variable solid mixed phase crystal which
contains lead chromate, lead sulfate and lead rdatgbin varying proportions. This
substance is the result of a chemical co-precipitateaction from other lead and chrome
salts (see chapter on manufacturing).

C.l. pigment red 104 can be considered borderlgtevden a “well defined substanéeind
an “UVCB substance” with a variable concentration range of lead chatemlead sulfate and
lead molybdate. Literature mainly identifies itaas UVCB substance.

For this reason the composition indicated belowgigen as example but may vary
considerably. Tables 2 and 3 display possible caitipas of C.I. Pigment Red 104.

* According to the guidance for identification arahming of substances under Reach, a well definestsnte is
a “substance with a defined qualitative and quatine composition that can be sufficiently idemtifibased on
the identification parameters of Reach Annex IVhit2”

® According to the guidance for identification arahming of substances under Reach, an UVCB subsisiace
“substance of Unknown or Variable composition, Crpeaction products or Biological materials -UVCB
that cannot be sufficiently identified by the paeders of Reach Annex IV item 2”



Main constituent 1: Lead chromate

Chemical Name:

Lead chromate

EC Number: 231-846-0
CAS Number: 7758-97-6
IUPAC Name: lead(2+) chromate
Molecular Formula: PbCrgCrH,0,4.Pb)
Structural Formula:
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Molecular Weight: 323.2 g/mol

Typical proportion %

75% (Environment Canada, 2008)

Real proportion (range) in %

69-80% (Environmenh&ta, 2008)

Main constituent 2: Lead sulfate

Chemical Name:

Lead sulfate

EC Number: 231-198-9
CAS Number: 7446-14-2
IUPAC Name: lead(2+) sulfate

Molecular Formula:

Structural Formula:

PbSO4 (8,S.Pb)
(0]

- || - 2+
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O

Molecular Weight:

303.4 g/mol

Typical proportion %

12% (Environment Canada, 2008)

Real proportion (range) in %

9-15% (Environment & 2008)




Main constituent 3: Lead molybdate

Chemical Name:

Lead molybdate

EC Number: 233-459-2
CAS Number: 10190-55-3
IUPAC Name: lead(2+) molybdate
Molecular Formula: PbMoO4 / Mo.O.Pb
Structural Formula: o pp*t

0:Mo-O

0

Molecular Weight: 367.1 g/mol

Typical proportion %

5% (Environment Canada, 2008)

Real proportion (range) in %

3-7% (Environment Gn&008)

A multi-constituent substance is a substance ctingisef several main constituents present at
concentrations generally 10% and < 80% (w/w). Lead molybdate, even if pnése
concentrations <10%, is presented as a main coestibecause its presence distinguish C.I.
Pigment Red 104 from C.I. Pigment Yellow 34.
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Physico-Chemical properties

Table 1. Summary of available physico-chemical props useful for this study

REACH ref Property Value References
Annex, 8§
Vil, 7.1 Physical state at 20 C andSolid luclid, 2000
101.3KPa Red orange powder (solid Environment Canada, 2008
solution crystal)
VIl, 7.2 Melting / freezing point > 800°C luclid 0RO
VII, 7.3 Boiling point unknown
VII, 7.5 Vapour pressure insignificant
VIl, 7.7 Water solubility of parent < 0.01 mg/L (at 20°C) luclid, 2000
substance (lead Not soluble
sulfochromate yellow)
Water solubility of 0.058 mg/L (at 25°C) Weast, 1965
PbCrO4 (major 0.17 mg/L (at 20°C) Lide, 2006
component)
Water solubility of 42,5 mg/L (at 25°C) Nicnas, 2007
PbSO4 (minor
component)
Experimental, total 0.012; 0.10; 0.179 mg/L Environment Canada, 2008
dissolved chromiufh
Experimental, total 0.02; 0.36; 0.223 mg/L Environment Canada, 2008
dissolved lead
Calculated, parent 0.062; 0.693; 0.764 mg/L Environment Canada, 2008
substanck
VIl, 7.8 Partition coefficient n- Not applicable
octanol/water (log value)
IX, 7.16 Dissociation constant unknown

® Based upon dissolution of the parent substanceP@inent Yellow 34 after 18 to 24 hours of stigrin
dilution test water (pH 7.1 to 8.4, room temperajuf.2 or 0.45 um filtration and measurement tlto
dissolved metal in filtrate. The loading rate wa¢ 1o 1000 mg of parent substance per liter.

" Solubility of the parent substance was back-catedl using the total dissolved concentrations @ftietals
(Cr, Pb) and information on the composition of thatent substance
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Table 2. Composition range and weight fractions @ok. Pigment Red 104 (Environment
Canada, 2008)
Molecular weight Weight fraction

Constituent Compo?;"” gy Avease (g/mol) (%)
2 composition (%) o ™ Sther | Pb | Other
PbCrQ, 69-80 75 2072 116 @ 43 27
PbSQ 9-15 12 2072 96 @ 8 4
PbMoQy 37 5 2072 159 @ 3 2
Other 313 8 - S I B

Table 3. Weight fraction of specific moieties foil.®Pigment Red 104 (Environment Canada,
2008)

Moiety Com(po/(z?tlon
Pb 59
CrOy 27
SO 4
MoO, 2
2 MANUFACTURE AND USES

Not relevant for this type of dossier.

Information on uses may be useful for prioritisation for inclusion in Annex XIV but this
should be summarised under Section 2 of the second part of the report.

3 CLASSIFICATION AND LABELLING

31 Classification in Annex VI of Regulation (EC) No 1272/2008

According to Article 57 of the REACH Regulation, bstances meeting the criteria for
classification as carcinogenic (category 1 or 2a®toxic for reproduction (category 1 or 2)
in accordance with Directive 67/548/EEC may beudeld in Annex XIV. The classification
of lead chromate molybdate sulfate red accordinBitective 67/548/EEC was updated by
the 30th Adaptation to Technical Progress (30th ATBmmission Directive 2008/58/EC
as follows:

Index Number: 082-010-00-5

Carc. Cat. 2; R45 (May cause cancer)

8 COMMISSION DIRECTIVE 2008/58/EC of 21 August 2008 amiimg, for the purpose of its adaptation to techinic
progress, for the 30th time, Council Directive 6 BE2EC on the approximation of the laws, regulatiand administrative
provisions relating to the classification, packagamd labelling of dangerous substances.
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Repr. Cat. 1; R61 (May cause harm to the unboral)chi
Repr. Cat. 3; R62 (Possible risk of impaired fiyijl
R33 (Danger of cumulative effects)

N: R50-53 (Dangerous for the environment: Very ¢dxi aquatic organisms, may cause long-
term adverse effects in the aquatic environment).

This classification will be included in Annex Viag 3, Table 3.2 (the list of harmonised
classification and labelling of hazardous substaricem Annex | to Directive 67/548/EEC)
of Regulation (EC) No 1272/2008y a Commission Regulation amending, for the psego

of its adaptation to technical progress, for thestfitime Regulation 1272/2008. This
Commission Regulation has been adopted on 10 AwZQBP (publication and entry into
force of this first ATP is expected to be in SeptenmOctober 2009).

According to the first ATP to Regulation (EC) No7222008, the corresponding classification
in Annex VI, part 3, Table 3.1 of this RegulatidBQ) No 1272/2008 (list of harmonised
classification and labelling of hazardous substahed| be as follows:

Index Number: 082-010-00-5
Carc. 1B; H351

Repr. 1A; H360Df
STOT RE 2; H373
Aquatic Acute 1; H400
Aquatic Chronic 1; H410

3.2 Self classification(s)

Not applicable

4 ENVIRONMENTAL FATE PROPERTIES

This chapter is not relevant as C.l. Pigment Red i0identified as SVHC as a CMR
substance and not as a PBT or vPvB substance. Wthd®igment Red 104 contains
additional molybdenum component (PbM®Qit contains the same two other major
components as C.l. Pigment yellow 34 (Pb£add PbSQ) in similar proportions. Both
substances have similar types of applicationsréwatire durability (through low solubility) in

9 Regulation (EC) No 1272/2008 of the European Padigrand of the Council of 16 December 2008 on diaatibn,
labelling and packaging of substances and mixt@egnding and repealing Directives 67/548/EEC &89M5/EC, and
amending Regulation (EC) No 1907/2006

9 pyrsuant to Article 53(1) of Regulation 1272/2@0i8 Commission Regulation was adopted in accomlanc
with the regulatory procedure with scrutiny invalgiboth the Council of the EU and the Europeanidadnt.

12



order to resist weathering in harsh environment&s€& chemicals are therefore considered to
be analogues for the purposes of the followingthesid environment assessment.

Since environmental fate properties may be usejudéscribe human exposure to C.I.
Pigment Red 104, (Part Il, Chapter 3: Information exposure), the most relevant
information is reported in annex 1 of Annex XV desgor C.I. Pigment yellow 34.

5 HUMAN HEALTH HAZARD ASSESSMENT

This chapter is not relevant as C.l. Pigment Yel®ivhas already been classified as a CMR
substance. However, information is available ineanh.

6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICOCHEMICAL
PROPERTIES

Not relevant for this type of dossier.

7 ENVIRONMENTAL HAZARD ASSESSMENT

Not relevant for this type of dossier.

8 PBT, VPVB AND EQUIVALENT LEVEL OF CONCERN ASSESSMENT

This chapter is not relevant as C.l. Pigment Retlid(roposed to be identified as SVHC as
a CMR substance and not as a PBT or vPvB substance.

13



INFORMATION ON USE, EXPOSURE, ALTERNATIVESAND
RISKS

Considering the general approach used by ECHA veldp the priority setting, where the
‘regulatory effectiveness’ of including the substamto the authorisation process should also
be taken into account, and the grouping approadpgsed in section 1 of the “other
information” part of this report, information on ass and exposure should be considered
globally for the three “Lead chromates™ Lead chaben C.I. pigment yellow 34 and C.I.
pigment red 104. Then please refer also to thenmétion provided in the relevant annex XV
reports.

1 INFORMATION ON VOLUMES

11 Producersand importersin Europe

The HPV (High and low production volume) chemicaedgram of OECD listed the following
producers and importers in Europe:

Company Country Town
BASF AG GERMANY LUDWIGSHAFEN
BASF LACKE + FARBEN| GERMANY MUENSTER
AG
BASF PIGMENT GMBH GERMANY MUENSTER
DR.HANS HEUBACH| GERMANY LANGELSHEIM
GMBH & CO.KG
ETS. CAPPELLE FRERES| FRANCE HALLUIN
INTERMEDIOS SPAIN MONTCADA
ORGANICOS S
N.V. CAPPELLE| BELGIUM MENEN
GEBROEDERS

Seven other European importers have been idenbiratlis study (confidential data).

Data on manufactured and consumed volumes of leamh@ates pigments have been asked to
producers, importers and users through the consuitat the European level (see table 6).
Very few data have been collected. Only global sas have been shared by producers and
no detailed volume per type of uses was available.

™ http://echa.europa.eu/doc/consultations/recomntenddgen_approach_prioritisation.pdf

14



1.2 Production volumes

Lead chromate pigments are manufactured in Eu@aeada, USA, Corea, China, etc. China
currently accounts for nearly 50% of the globalochium pigment production, with an
increase in production of 23% in 2006 (Focus omagts 2007).

In Europe, C.l. Pigment Red 104 is referenced a Hroduction Volume Chemical (HPV)
with a production or import volume in excess of A@0ns/year in 1993.

13 Consumption volumes

According to EMLC (EMLC 2009) the consumption chéechromate pigments (C.I. pigment
yellow 34 plus C.I. pigment red 104) in Europe antly from European production was much
lower in 2008 than the volume produced in Eurofeq@0 tons).

Based on confidential data, the total consumptibfead chromate pigments (C.l. pigment
yellow 34 plus C.I. pigment red 104) in Europe seémbe around 7700 tons/year at the strict
minimum. Other unknown import volumes should beestid

Assuming that the consumption of C.I. pigment r@d is half the amount of C.I. pigment
yellow 34 (regarding the detailed import volumesnirone of the non-European producer),
the total European consumption of C.I. pigment red 104 seems to be around 2200 tons
per year at thestrict minimum.

In France, the consumption of C.I. pigment red h@4 been estimated in 2005 around 500
tons, including 440 tons (90%) for plastic cologriand offset inks manufacturing, 46 tons
(9%) for paints and varnishes manufacturing and @Qgh for primary anti-corrosive and
hanging-up paints in the Defence sector (INRS 2005)

The C.I. pigment red 104 market trend is decreanghe use of paints in France (FIPEC

2009). Less than 25% of the automotive companiésuse these pigments. Paints tonnage
containing lead chromate pigments is around 2258 #nd represents less than 3% of the
total French paint tonnage (75 000 tonnes).

According to the SPIN database in the Nordic coestithe consumption of C.I. pigment red
104 has been estimated in 2005 around 270 tonst¢2@0n 2007) especially in Denmark for
more than 80%.

2 INFORMATION ON USES

The yellow lead chromate pigments family is comploskthe pure lead chromates, the mixed
phase pigment of lead chromate and lead sulfatel @alfochromate pigment) and the mixed
phase pigment of lead chromate, lead sulfate aadl meolybdate (lead chromate molybdate
sulfate pigment). The words “lead chromate” or the yellow” are usually used in
literature to describe this whole family and camusthmislead for the right substance
identification according to their ESIS classificati(3 different substances).

15



The manufacturing of these 3 substances illusttatsesiearness as it uses the same process of
chemical precipitation of various lead and chromigaits. Lead chromate (see lead chromate
annex XV report) is usually prepared by the additotd a sodium dichromate solution to a
solution of lead salt or a suspension of a lessbéellead compound. The colour varies for
green-yellow to yellow-red. Co-precipitation wittald sulfate gives primrose and lemon hues;
precipitation in alkaline conditions gives riseadasic salt PbO-PbCi@ith a redder shade.
Co-precipitation with lead molybdate produces arletgpigment (see “lead sulfochromate
pigment” annex XV report).

21 Process of manufacturing (see annex 2 and 3)

Although lead chromate occurs naturally as the rmainerocoite, the first synthetic lead
chromate pigment appeared commercially in the XiX#ntury. These pigments exhibit
numerous technical advantages and offer an effisielntion to pigmentation problems in the
yellow, orange and red rangers (Levi, 1983). It bhaght color with outstanding and light
fastness, good heat, acid and alkalis resistanckif @an be easily dispersed.

According to theHazardous Substances Data BARSDB)'? of the National Library of
Medicine's - Toxicology Data Network (TOXNEY, C.I. Pigment Red 104 is formed by
coprecipitation of lead chromate, lead sulfate satl molybdate in a reaction solution of
sodium (di)chromate, sodium sulfate, sodium molybdiead salt (usually lead nitrate), under
carefully controlled conditions. The precipitaties» washed with water to remove soluble
compounds (Eurocolour, 2004).

The colouring power of pigments depends on the atemomposition, the crystal structure
and the size of particles. The covering power ghpants depends on the refraction grade, the
chemical composition, the size of particles andcirgcentration in the paint.

To improve the required properties, the pigmentshmstabilized (encapsulated) at a last step
with fast protective coating of (Eurocolour, 2004):

- aluminium and titanium compounds and silicatesau@%,
- or antimony compounds and silicates up to 10%,
- orresin.

These encapsulated pigments exhibit greatly imgtrqueperties, better resistance to harsh
weather conditions and high temperatures and slitiydfior many industrial applications.

2.2 Available grades of pigments

Several grades of pigments are available on theket@ace according to their way of
manufacturing (encapsulation, special final treatinetc.) that exhibits various properties
and level of resistance to the environment conaiiticonfidential data).

12 http://toxnet.nim.nih.gov/cgi-bin/sis/search/r?¢hsdb: @term+@na+C.l. PIGMENT YELLOW 34
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23 Main uses listed by literature (not necessarily current)

For current uses, please refer to section 2 osdoend part of the report. The main potential
uses of C.I. Pigment Red 104 referenced by worldviigrature are the coloration in and/or
manufacturing of

- paints (HSDB 2009), non-consumer paints and coat{gEgvironment Canada 2008 ;
Cetim 2008) in the areas of motor vehicle paintgeatment and coatings of metals
(SPIN 2009) and in the area of Defense for primeamti-corrosive and hanging-up
paints (INRS, 2005),

- printing inks (HSDB 2009, Cetim 2008) (this usesitspped now), a very limited
number of commercial printing inks or coatings u$mdplastics and certain outdoor
applications such as commercial identification te¢@nvironment Canada 2008),

- vinyl and cellulose acetate plastics (HSDB 200@pber and plastic formulation for
commercial applications and export (Environment&an2008),

- alkyl resin enamels (HSDB 2009),

- paper (HSDB 2009),

- textile printing (HSDB 2009, Cetim 2008),

- leather finishing (HSDB 2009 ; Cetim 2008),

- linoleum (HSDB 2009),

- artist’s paints (Cetim 2008),

- varnishes and similar coatings (SPIN 2009, CETINA&0
- mastics (SPIN 2009).

For example, these pigments are used for applitatibat require safety attributes such as
high visibility and so are used in traffic paintiging for highways and airports, and safety
identification paints on buses, ambulances and tiiveks. Industrial paints using lead
chromate pigments include automotive finishes, @tdal and agricultural equipment,
industrial baking enamels and air-dried finishesifonment Canada 2008; Cetim 2008).

Encapsulated pigments can be used in heat fusawh paint, which have special demand on
weather, chemical resistance and light fastnespkastic manufacturing.

It should be noted that in the context of the DRfeigram and followings the conclusion of a
screening assessment, the Canadian governmenebied to ban progressively the use of
C.l. Pigment Red 104 in road painting from th& 81 December 2010.

231 Usesin plasticindustry

The plastic industry is the largest consumer of Bigment Red 104. Plastic manufacturers or
transformers use concentrated liquid or viscousnpiy preparations in the base plastic
polymer. Each type of plastic material/compositel\{plefins, polyvinyl chloride and nylon)

17



and each process of modelling (injection, extrusitce.) are concerned by the use of this
pigment.

2.3.2 Usesin paintsand coatingsindustry

The second largest user of C.I. Pigment Red 1Q#hascommercial - industrial paint and
coatings industry, which uses these pigments iargety of industrial coatings.

233 Miscellaneous uses

Lesser quantities of C.l. Pigment Red 104 are usedvariety of other industries, including
the coloring of rubber and flooring compounds. Ehases have declined in recent years. No
data are available.

24 Current usesidentified in Europe

Current uses have been identified by consultatioth@® European importers, manufacturers
and users of C.I. Pigment Red 104. They are pksttouring and painting/coatings due to
“their excellent properties, brilliant colors andcast benefit ratio not shown by any other
pigment class”.

About 40% of the European market is paint productod 60% is plastics application with
strong variations at each supplier (EMLC, 2009)nPaanufacturers usually produce a range
of products for different applications, which malkiedifficult for suppliers to know for which
product a pigment is used.

For the Nordic market, more than 70% of C.l. Pighiead 104 was used in 2007 for paint,
varnishes, coatings manufacturing, whereas 30%usead for plastic manufacturing (SPIN
2009). More than 80 preparatiohscontained this substance in 2007 and around 15
preparations contained more than 97% of the tosaldutonnage (for paints and plastic
manufacturing).

The following major uses of C.I. Pigment Red 104 i@ferenced by EMLC for the European
market (EMLC 2009) and by FIPEC for the French rea(kIPEC 2009);

- paints manufacturing in the areas of vehicles moered by the end-of-life-vehicles
directive, civil engineering material (EMLC 2009 FIPEC 2009), aircraft
manufacturing, agricultural equipment (FIPEC 2009),

- paints for coil coating (EMLC 2009; FIPEC 2009),

- paints for road and airport horizontal painting (EB12009; FIPEC 2009),
- paints for plastic material (EMLC 2009; FIPEC 2009)

- coloration of plastic (EMLC 2009).

In France, the substitution for road horizontal kivay is not complete. Some small
companies still use paints containing C.I. Pigmieatl 104. No data have been collected at
the EU level.

13 A query of the “industrial uses (national)” reface indicated that 84 preparations contained thetance
whereas, a query based on “Use cat. UC62" referextaened 278 preparations.
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Artists’ paints manufactured in Europe do not con(&MLC, 2009). But no data are available

for imported pigments for the same purpose and ukes has been listed by non-European
producers. According to Cetim (2008), this has b&tepped because of the toxic properties
of these substances and concerned a very neglayibdaint of the total used volume. The use
of C.I. Pigment Red 104 in manufacturing of primangi-corrosive and hanging-up paints in

the Defense sector could not be verified.

The encapsulated pigments have been brought tmahieet already some decades ago. Since
that time only these (encapsulated) pigments angsenin the EU according to Eurocolour
(2004) and EMLC (2009). This argument remains ha@wepestionable, since

- significant amounts of non encapsulated pigmengsyaarly imported into the EU
market (see chapter 10.2),

- at least one European producer manufactures omlyenoapsulated lead chromate
pigments.

The lack of data from producers on the detailed udehese non-encapsulated pigments and
their becoming (exportation out of the EU marketcapsulation process carried out in
Europe, etc.) did not allow concluding on this &ssu

25 Not reliable usesin Europe

C.l. Pigment Red 104 seems to be no longer usé&diiape in printing inks. The “Exclusion
list for printing inks and related products”"{(Fevised edition, October 2007) of EuPIA
(European Printing Ink Association - European Riinink Group of CEPE) is a voluntary
recommendation that excludes the use of CMR subtss$aas raw materials (substances and
preparations) for printing inks and related produgtccording to EuPIA, although it does not
bring any legal obligation, this exclusion list h#se full support of all printing ink
manufacturer members in Europe. In addition, thePA Guideline on printing inks applied
to the non-food contact surface of food packagiragemals and articles” (April 2008 edition)
does not allow the use of CMR classified substarfoesink manufacturing for food
packaging. This guideline has been developed t@pa@tignk manufacturers on how to
formulate inks which comply with Regulation (EC) 3832004 of 27 October 2004 on
materials and articles intended to come into cantath food, as this regulation does not
specifically concern printing inks for food packagi However, according to Cetim (2008),
lead chromate pigments are still used for printmgmanufacturing.

Lead chromates pigments are not suitable for ersaar@ ceramics due to high application
temperatures (EMLC, 2009).

2.6 Regulation

As for all CMR substances, lead chromates pigmamtspreparation containing them can not
be supplied to private end-users. Preparations mvihe than 0,15% total lead content must,
in accordance with Regulation (EC) 1272/2008 omssification, packaging and labelling of

4 European Council of producers and importers afifsaprinting inks and artists’ colours -CEPE
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substances and mixtures” be labelled “Contains. |8&duld not be used on surfaces liable to
be chewed or sucked by children”.

C.l. Pigment Red 104 is not permitted for use ystor children’s products according to the
Council directive 88/378/EEC of 3 May 1988 concegnithe safety of toys (on the
approximation of the laws of the Member States eamag the safety of toys)

Directive 2000/53/EC of the European Parliament aihthe Council of 18 September 2000
on end-of-life vehicles does not allow the use @hicles put on the market of material and
components (as paints) containing lead, mercuymaam and hexavalent chromium after 1
July 2003, other than in cases listed in Annexelefnption for coating inside petrol tanks).
But this Directive does not cover the use of paiotscoatings containing lead in the
bodywork area where old preparations can stilldediand old vehicles can be repaired.

Regulation (EC) 1935/2004 of 27 October 2004 onenms and articles intended to come
into contact with food requires in article 3 thaaterials and articles in contact with food,
whether printed or not, shall be manufactured isoetance with good manufacturing
practices, so that under normal conditions of tie®y do not transfer their constituent to food
in quantities which could endanger human health.

Lead sulphates’ placing on the market or use, bstsunces or mixtures, is restricted where
they are intended for use as paint, as referreithenentry 17 of Annex XVII of REACH,
amended by Regulation (EC) No 552/2009. Restoratmhmaintenance of works of art and
historic buildings may though be permitted by thenvber States.

3 INFORMATION ON EXPOSURE

Main results and conclusions reported hereafter ecdnom the Canadian screening
assessment (Environment Canada 2008).

3.1 Exposur e of the environment

Lead chromate pigments are not known to be nayumtbduced in the environment. The
principal metallic components of this substancadland chromium, are naturally occurring
elements and as such are considered infinitelyigters. Lead concentrations in the rock of
the upper continental crust have been determineantge between 17 and 20 ppm; chromium
concentrations have been determined to be approeiyndS ppm (Reimann and de Caritat
1998).

Lead chromate pigments are used in many specifauoed products, in a dispersive way.
They can be released into the environment mainly @sult of industrial use and service life
of these coloured products.

Table 4. Estimated releases and losses of C.I. PigmentlBédo environmental media,
transformation and distribution to management @ses, based on the mass flow tool
(Environment Canada 2008)

Medium or Proportion of the mass
process (%)
Soll 1,0 Industrial use

Major life cycle stage involved?
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Air 0,5 Manufacture, waste disposal

Water 79 Manufacture, formulation, industrial use and
’ service life
Transformation 2,8 Waste disposal
Waste disposal 87,8 Waste disposal

For C.I. Pigment Red 104, information from the daling OECD emission scenario documents was used to
estimate releases to the environment and distabuwif the substance, as summarized in this talCD2004;
Brooke and Crookes 2007. Values presented forgetet environmental media do not account for ptessi
mitigation measures that may be in place in soroations (e.g., partial removal by sewage treatrpkamts).
Specific assumptions used in derivation of thesienases are summarized in Environment Canada 2007c.
“Applicable stage(s): production-formulation-indistuse-consumer use-service life of article/praduaste
disposal.

These results suggest that C.I. Pigment Red 104lynands up in waste management sites
(87,8%), due to the eventual disposal of manufadtutems containing it. Of the substance,
2,8% is transformed, which in this case means desdn or modification of the structure of
the substance during its incineration. It is estedahat 7,9% of C.l. Pigment Red 104 may
be released to water. Negligible releases are ¢éxgeo soil, groundwater and air. Although
results from a Canadian survey (Environment Car2@d/b) indicate that releases to all
media from industrial manufacture and formulatioerevextremely low (i.e. less than 0.1% of
total manufactured or imported into Canada), thelystindicates that specific applications
and/or post-application releases (e.g. from comialeuse) are expected to make the greatest
contribution to environmental levels.

Based on the above, water is expected to be theumaeceiving the greatest proportion of
lead chromate pigments emitted during product nmastufing, formulation, industrial use
and service life. It is anticipated that the majonof the substance bound in the product will
be sent to landfills or incinerators for disposal.

3.2 Exposure of the general population

321 Exposur e of the general population via consumer products

According to the CLP Regulation (EC Regulation N&72/2008), use of lead chromate
pigments is banned for the manufacture of preparatfor use by the general population.
Nevertheless their presence in few consumer prgpasas reported by Sweden and Norway
(SPIN 2009). Lead chromate pigments are howeverd use commercial settings to
manufacture a wide range of articles and preparatibat are sold throughout the European
market and that may come in contact with each acoesuthe whole general population
including children). They could be potentially espd to those articles (paints, pigmented
polymers, plastics, rubbers and pigments used imgvilexcept toys covered by Directive
88/378/EEC). Pigments concentration in final indaspaints can range from 5% to 40% by
weight (see chapter 9.1.2).

As the substance is not volatile, there would beeatevant exposure through the inhalation
pathway. It is possible that a consumer may hawmalecontact with the pigments following
application; however, the resulting dermal expossiexpected to be low for several reasons.
This substance is often directly incorporated itite matrix of the solid material (i.e.,
polymer) and, generally, solid materials have thweelst potential for exposure by the dermal
route as migration through the solid matrix andsggjnent absorption through the skin would
be very limited. Specifically, chromium and leaddgarticularly their salts, are not known to
have a high potential for systemic exposure by deemal route as they have low skin
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permeability coefficients relative to other chenscgUS-EPA 1992) and the silica
encapsulation of this pigment would further prevaigration.

There has been some concern regarding possiblelgaibures resulting from the release of
lead pigments (originating from lead chromate pigtagfrom aging artificial turf used in
sports fields. The U.S. Consumer Product Safety i@ssion analysed various turf samples
and concluded that in no case would the estimatpdsaire for children playing on the field
exceed 199 lead/day (CPSC 2008).

Given the above and the physical and chemical ptiegeof this substance and its
commercial use and applications, the Canadian sicrg@ssessment concluded that exposure
of the general population is negligible.

3.2.2 Exposure of the general population via the environment

Based on the properties and uses previously descridd the substance, the actual
environmental exposure levels are expected to we Thiere are no empirical data identified
regarding measured concentrations of lead chromigteents in environmental media (i.e.,
air, water, soil and food).

Given the physical and chemical properties and cgsuiof this substance, the Canadian
screening assessment concluded that exposuredcacleamate pigments is expected to be
negligible via drinking water and ambient air. M&xposure of general population from the
environment is supposed predominantly from soitenef it is expected to be low due to the
primarily commercial use of the substance, veryitéoh industrial releases, and the
encapsulation and incorporation of the substande & solid matrix. However, these

exposures could not be quantified due to lack cdsuesed concentrations.

This conclusion is argued hereafter for each enwrental media (drinking water, ambient
air, soil and the food chain) (Environment Canadag).

Exposure via drinking water

Given its physical and chemical properties, estiomstof the concentration of lead chromate
pigments in drinking water were not considered ¢orélevant. Its low solubility in water
indicates that the majority of releases to this imag from industrial or post-application
commercial sources (e.g., deterioration of traffigping paint and migration from landfills
after waste disposal), would be in the form of susjed particulates. These particulates are
highly likely to be removed via settling or filtrah during wastewater and/or subsequent
drinking water treatment processes, and theretoeecbncentrations remaining in drinking
water would be negligible.

Exposure via ambient air

Due to its negligible vapour pressure, any indaktreleases of C.l. Pigment Red 104 to
ambient air would be in the form of particulatebeTmajority of these particulates would be
captured prior to release from the facility and amyaining particulates would be expected to
settle before significant transport had occurreie Taximum concentration of C.I. Pigment
Red 104 predicted to be present in ambient airG@6 pLg/m. This concentration is expected
to be extremely conservative and would only beveeié for those living next to the facility.
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The general population of Canada is not expectedet@xposed to C.I. Pigment Red 104
through inhalation of ambient air.

Exposure via soils, sediments and food chain

Given the physical chemical properties of lead olate pigments it is expected to be found
primarily in soils and/or sediments. Reported indak releases of this substance to the
environment via manufacturing or formulation wexéremely low and so are not expected to

contribute to the overall concentrations found ail. sHowever, given that the substance is

often directly incorporated into the matrix of thalid material and the dispersive use of these
products, the availability of these substanceshfonan exposure is expected to be minimal.
The low solubility of this substance also indicatieat bioavailable exposures through soils,
suspended solids and sediment are not likely tsidgrgficant and would be further reduced by

the substance being incorporated into a solid mairi encapsulated in silica. Therefore

significant quantities of lead chromate pigments aot expected to be found in the food

chain.

323 Conclusion on exposur e of the general population

Despite the concluded low exposure of the geneypllation via consumer products and via
the environment, and on the basis of the carcinoggrof C.l. pigment red 104, for which
there may be a probability of harm at any levekerposure, the Canadian government has
concluded that lead chromate pigments are substdhaé may be entering the environment
in a quantity or concentration or under condititims constitute or may constitute a danger to
human life or health.

3.3 Exposure of workersin Europe

Exposure of workers has been shown in Canada bgralegpidemiological investigations

conducted in occupational settings in various gaplgic locations that have shown an
increased risk of lung cancer among the workershen plants where both lead and zinc
chromate pigments were produced (exposure to pitgaerd to lead and chrome compounds
used for their manufacturing) (Environment Canad@p8) (see chapter 5). Pigment
concentrations in concentrates and mill base cagerdrom 30% to 70% by weight, which

can lead to a high level of potential exposure (fegpter 9.1.1 and 9.1.2).

Worker exposure to lead chromate pigments has t&derenced by the SPIN database (SPIN
2009).

In France, the number of workers potentially exposeC.I. Pigment Red 104 is estimated
from 800 to 2000 (150 to 500 for plastic colouramgl offset inks manufacturing, 500 to 1000
for paints and varnishes manufacturing and 150 @6 for primary anti-corrosive and
hanging-up paints in the Defense sector) (INRS 200Bis includes only workers related to
pigments manufacturing and to the primary use gmgnts (paints manufacturing, plastics
colouring, etc). It excludes workers potentiallypeged to other secondary uses such as
painters, coating applicator, etc. This estimatdrpotential exposed workers in France is
thus underestimated.

No data is available at the European communitylleve
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The producers of lead chromate pigments underlived txposure of workers to lead
chromates pigments is closely monitored and reésttiby concentration limits (Eurocolour,
2004).

4 INFORMATION ON ALTERNATIVES

Data collected on available alternatives of leabetate pigments are not very corroborating
and may be opposite depending of the type of uses.

41 Alternative substances

According to EMLC and FIPEC (2009), there are nonetnic alternatives to lead chromate
pigments with the same application properties. fuwibsd colour shades similar to lead
chromate pigments are available but the applicatguirements, such as weather resistance,
light fastness, opaqueness capacity and othersnatemet. Moreover, the technical
implementation of substitutes is difficult and oft@efficient (lack of stability, etc.). At least,
costs for such alternatives are four to ten tinmesprice and present an economic burden for
end users and consumers alike.

Seven examples of complete and efficient substitutif C.I. pigment red 104 (by coloring
solvents and/or other mineral pigméentshave been referenc€dn France in the sectors of
paints manufacturing, thermoplastics coloring aamhjing applications. Substitution has been
achieved too in the specific area of road markipghie two main French companies.

According to Goodman (2006), in the context of ROHSirective, lead chromate pigments
used in electrical and electronic equipments casubestituted by yellow pigments based on
bismuth vanadate or organic pigments.

4.2 Alter native techniques

Not known.

5 RISK-RELATED INFORMATION

Not known

!> Red AQUACOLORS 62154, Pigment RED 166, MONOAZO RIENT, PIGMENT RED 254, PIGMENT
VIOLET 19, SOLVENT RED 135, PIGMENT ORANGE 5, PIGME RED 112

18 hitp://www.substitution-cmr.fr

7 Directive ECC/2002/95 on the restriction of the o$ certain hazardous substances in electricabudronic
equipment
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OTHER INFORMATION

1 GROUPING APPROACH

Grouping makes sense in the authorisation prodegedime of a potential prioritisation of
candidate substances for inclusion in annex XIV.

Moreover, the three substances “lead chromate” (QAE58-97-6), “lead sulfochromate
pigment” (CAS n°1344-37-2) and “lead chromate mdite sulphate pigment — C.I. pigment
red 104” (CAS n°12656-85-8) are proposed for SVH@didate identification in a grouping
approach since they chemically belong to the samgly and they share chemical similarities
(similar hazard profile, same classification anokeling), similar technical performances and
similar uses.

Grouping in prioritisation promotes effective sutugion toward safer alternatives by
avoiding or limiting possibility to use another hadous substance as a substitute.
Substitution between these 3 substances (espedigtween lead chromate and lead
sulfochromate pigment) can be envisaged for somied uses such as yellow shade paints
or colouring. However, significant difference ofl@ar (especially between yellow and red
pigments) doesn’t allow a systematic substitutiondll uses. No more available substitutes
with same hazard profile have been identified ti@n3 grouped lead chromate substances.

2 CONSULTATION OF INDUSTRY

A closed consultation has been conducted by e-mgadluring the development of the dossier
(from the 7" to the 2&' of July 2009) at both the French and the Europesels. A first pre-
consultation had previously been conducted in M&y dune 2009 on a list of 24 substances
identified as potential SVHC.

The organisations and companies contacted foptirigose are in the sectors of:

- lead chromate pigments manufacturing (Eurocolourpfean manufacturers of lead
Chromate and lead molybdate pigments - EMLC, Lelacbroate pigments Reach
consortium, non-European producers, etc.),

- lead chromate pigments import and distribution umdpe,

- primary uses of lead chromate pigments: paintstirggg and plastic manufacturing
(European Council of Producers and importers ohtgaiprinting inks and artists’
colours - CEPE, French trade union of paints, irddors, pastes and adhesives
FIPEC, Plastics Europe, European plastic conveBeRC, etc),

- secondary uses of lead chromate pigments: texaleufiacturing, bodywork, etc.
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ANNEX I: HUMAN HEALTH HAZARD ASSESMENT

The European Commission has concluded that C.mé&wy Red 104, together with C.I.
Pigment Yellow 34 and lead chromate "show(s) ewdefor carcinogenicity in several
studies with rats after subcutaneous and intrantaisadministration. Lead chromate induced
both benign and malignant tumours at the site jetction and, in one study, renal carcinomas.
The animal studies are supported by epidemiologstatlies demonstrating an increased
frequency of lung cancer among workers involvegrioduction of chromate pigments. The
animal studies are also supported by genotoxicEtydies as well as cell transformation
studies. The substances show resemblance to knasagens/carcinogens” (ECB 2003).

Whereas the toxicologic profile and propertiesha substance may be useful to evaluate the
human exposure in Part Il, Chapter 3: Informationexposure, main conclusions from the
screening assessm&htonducted by the Canadian government under sedtbrof the
Canadian Environmental Protection Act, 1999 (Enwinent Canada 2008) can be found in
annex 2 of Annex XV dossier for C.I. Pigment yell84.

Bioavailibility and absorption

The low solubility of C.I. Pigment Red 104 is indiive of limited bioavailability. The
bioavailability of lead chromate and lead-chromadg¢eived pigments has been investigated in
experimental animals. Administration of non-encdg®a or silica-encapsulated chrome
yellow/lead chromate to rats by gavage (150 mgik¢dhy, five days per week, for four
weeks) resulted in an increased level of lead énbflood and kidneys. No chromium could be
detected in blood from exposed rats (detectiontlimil0 pg/L). The kidney levels of
chromium were increased significantly only in rétsated with non-encapsulated pigment.
These results indicate that silica encapsulaticluges the gastrointestinal bioavailability of
chromium from lead chromate pigments (Clapp efl@@1; Pier et al. 1991). Administration
of lead chromate to rats via whole body inhalaiis/8 + 0.8 mg CrVI /m}, 4 hours per day
for 1 to 4 days) led to the accumulation of botloaium and lead chromate in the lungs. The
chromium concentration in urine and feces were iBogmtly increased following
administration, whereas both chromium and lead eotnations in blood were only slightly
elevated (above 5 pg/L for chromium) (Bragt et1890). In addition, a short-term study in
male rats showed that lead did not migrate fronygrolpylene plastic coloured with lead
chromate-molybdate following oral administrationa@& and Litchfield 1967). Investigations
employing other routes of administration, includimgratracheal injection, instillation and
infusion to the tracheal lobe bronchus, of leadootate or lead paint resulted in increased
lead and chromium levels in various tissues anehten in the lungs (Bragt and van Dura
1983; Perrault et al. 1995; Eaton et al. 1984).alyn it was recently shown that the
particulate forms of Cr(VI), rather than the wasetuble ones, were the potent carcinogens
(Xie et al, 2005).

18 This substance was identified in the categorimatibthe domestic substances list as a high pyiéoit action
because it was considered to pose greatest pdtiemtexposure to individuals, because it had bdessified of
carcinogenicity, reproductive toxicity and develgmntal toxicity and because the substance alsoheet t
Canadian ecological categorization criteria forspgence and inherent toxicity to aquatic organisms
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Workers in a plastic production plant exposed tsta@ontaining various chemicals, including

lead and lead chromate, had significantly increagedmium levels in their urine samples.

Their blood lead levels were also significantlyreesed, but not their serum chromium levels
(Boscolo et al. 1997). Other occupational studidsAughey et al. 1988; Wiegand et al.

1988) also showed that the urine and blood chromiewvels in lead chromate pigment

production workers were higher than those typicaldgerved in non-occupationally exposed
persons (lyengar and Woittiez 1988). In two leatbotate-based paint factories in the UK,
blood lead levels were detected in a range of §@%& for warehouse men, a range of 10-36
png/L for ball mill loaders, and a range of 9-15 lufgr spray painters. The author stated that
these levels were commonly found in non-lead wark€owley 1984).

In conclusion, there is uncertainty regarding th@awbailability of this substance; however,
limited data from the bioavailability studies inp&ximental animals and observations in
occupationally exposed humans suggest that leaginaie and its derived pigments have
some level of bioavailability and absorption ak&posure. In addition, although genotoxicity
of the pigment or lead chromate is generally manpunced after dissolution in acid or
base, positive results were also obtained in agg@oedia. However, encapsulation of the
pigment has been shown to reduce bioavailability gegnotoxicity in some studies.

Epidemiological surveys

Human epidemiological investigations have been uootetl in occupational settings in
various geographic locations with an attempt toidig the relationship between occupational
engagement in lead chromate pigment productioncamder risk. Workers in this industry
were exposed not only to the pigments themselvdsalso to the soluble hexavalent
chromium compounds used as raw materials in theagmg production. The majority of the
results showed an increased risk of lung cancemgntize workers in the plants where both
lead and zinc chromate pigments were produced {8leifal. 1982; Hayes et al. 1989; EEH
1976; EEH 1983; Davies 1979; Davies 1984; Haguenbat. 1981; Deschamps et al. 1995;
Fentzel-Beyme 1983; Korallus et al. 1993). The axgeption is the study conducted in five
chromate pigment production plants in Japan whersignificantly increased mortality due
to lung cancer was observed (Kano et al. 1993).atlkors stated this might be because the
amount of hexavalent chromium compounds in the vesrkronment has been lowered as a
result of engineering hygiene considerations swhimgroved ventilation, the wearing of
masks, attention to work clothes and bathing afterk. Two epidemiological studies
conduced in the plants where only lead chromatmeids were produced reported a slightly
elevated risk in respiratory tract tumour, but natistical significance has been reached
(Davies 1979; EEH 1983). The authors speculatetthieanumbers of observed and expected
deaths were too small in these studies for defmittonclusions. With respect to lead
chromate pigment use, the only available epidergiotd investigation did not indicate a
statistically significant association between spgaginting and respiratory-cancer-caused
mortality (Chiazze et al. 1980).

Based on the above, the Canadian screening ass#ssooacluded that several
epidemiological investigations conducted in occigratl settings in various geographic
locations have shown an increased risk of lung @aamong the workers in the plants where
both lead and zinc chromate pigments were produBed.it is underlined that there is
uncertainty concerning the actual exposure levdisth® workers in some of the
epidemiological investigations as workplace expesupnitoring data were not available and
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protective measures were sometimes implementednglutine time period of studies
(Environment canada 2008).

According to producers (DCC, 2009), any lung cartbat has been attributed over 60 years
to exposure to C.I. Pigment Red 104 and the obdexxeess of cancer deaths is more linked
to a mixed exposure to soluble zinc, strontium alciom chromate, which are known
carcinogens, than to C.l. Pigment Red 104.
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ANNEX 2: PIGMENT SYNTHESIS AND PROCESSING
European Commission, 2007

The wet chemical process is based on a precipitagaction of dissolved raw material
substances followed by product isolation. Afteranstimes necessary purification step (e.g.
for the production of zinc sulphide pigments), thes materials are individually dissolved in
water, acid, alkaline or salt solutions. The solusi are then mixed together and led into a
precipitation tank for reaction. The solubility thfe reaction product is much lower than the
solubility of the starting materials. After the cdan step, the product is dehydrated in
chamber filter presses. The dehydration step caussschate containing some residues of the
starting raw materials, by-products of the reacfiomainly salts) and, in some cases, also a
dissolved share of the desired pigment product. Wekechemical process is used when the
raw materials are soluble, which is the case famahmilfate s, chlorides or hydroxides. In the
case of oxides, which are sparingly soluble or luisle, the dry calcination process is used
instead. In most technologies dissolving and/ocipration of (pre)pigments need a given
acidity/alkalinity of solution (optimal pH rangefonsequently, the pH value of the waste
water resulting from the production of inorganigpents using a wet chemical process may
have environmental importance.
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Figure 1. Pigment synthesis and processing (Euro@eanmission, 2007)



ANNEX 3: EXAMPLESOF C.I PIGMENT RED 104 AVAILABLE ON THE
MARKET AND RELATED RED TINT RANGE

Name

Sicomin® Red L
2922

Sicomin® Red L
3025

Sicomin® Red L
3030 S

Sicomin® Red L
3035 S

Sicomin® Red L
3125

Sicomin® Red L
3125 Type U

Sicomin® Red L
3130 S

Sicomin® Red L
3135 S

Sicomin® Red L
3230 S

Sicomin® Red L
3330 S

Source :

http://worldaccount.basf.com/wa/NAFTA~en_US/CatdRigments/pi/BASF/range/co_auto

Chemischer Charakter

lead chromate/lead molybdate

lead chromate/lead molybdate

lead chromate/lead molybdate

lead chromate/lead molybdate

lead chromate/lead molybdate

lead chromate/lead molybdate

lead chromate/lead molybdate

lead chromate/lead molybdate

lead chromate/lead molybdate

lead chromate/lead molybdate

Colour Index,

Name

Pigment Red
104

Pigment Red
104

Pigment Red
104

Pigment Red
104

Pigment Red
104

Pigment Red
104

Pigment Red
104

Pigment Red
104

Pigment Red
104

Colour Index,
Nummer

77605

77605

77605

77605

77605

77605

77605

77605

77605

77605

Farbton

pig_sicomin
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