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1. Identity of the substance

Chemical name: 2,4 - Dinitrotoluene

EC Numbers: 204-450-0

CAS Number: 121-14-2

IUPAC Name: 1-methyl-2,4-dinitrobenzene

2. Background information

2.1.Intrinsic properties

2,4 - Dinitrotoluene was identified as a Substaaté&/ery High Concern (SVHC)
according to Article 57(a) as it is classified atting to Annex VI, part 3, Table 3.2
of Regulation (EC) No 1272/2008 as a carcinogeregmy 2, R45 (May cause
cancer) and was therefore included in the canditlatefor authorisation on 13
January 2010, following ECHA'’s decision ED/68/2009.

2.2.Imports, exports, manufacture and uses

2.2.1. Volume(s), imports/exports

2,4-Dinitrotoluene (DNT) is commercially availabds a purified isomer or as a
component of dinitrotoluene mixtures. Accordingritormation collected during the
consultation that was performed after the iderdtfmn of DNT as SVHC (Technical
report, 2010), the total tonnage of dinitrotoluefl®C number: 246-836-1, CAS
number: 25321-14-6), which is a mixture of isom@sproximately 80% of 2,4-DNT
and 20% of 2,6-DNT), ranges between 540000 and @1 @thnes per year. Assuming
a concentration of 2,4 - DNT of 75-80%, the tonnafi,4-DNT contained in the
manufactured dinitrotoluene could range between0@05and 648000 tonnes per
year. This volume is exclusively used as a nomatsadl intermediate for synthesis of
toluene diisocyanate (TDI). In addition, at one ofacturing site ‘pure’ 2,4

1 This corresponds to a classification as carcindg® H350 (may cause cancer) in Annex VI, part 3,
Table 3.1 of Regulation (EC) No 1272/2008 (Lishafmonised classification and labelling of
hazardous substances)



dinitrotoluene (95% 2,4-DNT content) as well asitdtoluene mixtures (containing
65 or 50% of 2,4-DNT) are manufactured in the rab@@ — 1000 t/y each.

Furthermore an EU company imports a dinitrotolusmeture (50-55% of 2,4-DNT)
in the range 100 — 1000 t/year for use as a bindgent (Technical report, 2010) for
use in the non ferrous metal industry. Import afgellants that contain technical
grade dinitrotoluene of an unknown 2,4-DNT conteai$ also been reported in the
range 1 — 10 t/year.

2.2.2. Manufacture and uses
2.2.2.1. Manufacture and releases from manufacture

Dinitrotoluene can be produced by a two-step ndrabf toluene in a closed system
process producing a mixture, the commercial orrimath grade, of an approximate
ratio of around 80% of 2,4-dinitrotoluene and 2082 @-dinitrotoluene. If the single
2,4-isomer is required, the nitration can be stdppethe mono-stage and pure p-
nitrotoluene is obtained by crystallisation. Sulhsag nitration of the p-nitrotoluene
yields only 2,4-dinitrotoluene (Annex XV report, @).

According to the Technical report (2010) dinitrat@he (80:20) is manufactured at 5
or 6 sites in the EU (located in France, Germanyndary and Poland) where the
substance is exclusively used in the manufactuteloéne diisocyanate (TDI). Those
sites do not manufacture ‘pure’ 2,4-DNT. ‘Pure4-BNT and dinitrotoluene
containing 65 to 50% of 2,4-DNT are manufacturedabsingle plant using technical
grade dinitrotoluene (80% 2,4-DNT : 20% 2,6-DNT)starting material (Technical
report, 2010).

Releases to the working place and subsequent dboogiaexposure during the

manufacture of dinitrotoluene (as a non-isolatédrmediate and its further use in the
synthesis of TDA/TDI in closed installations) cawccor. Exposure (dermal and
inhalation) can be expected mainly during thosevities where the system is

breached, such as collection of samples for quadiytrol and maintenance.
Inhalation and dermal exposure values are repartdde Risk Assessment Report
(EU-RAR, 2008) based on measured data obtained fratustry as well as on

modelled data.

Releases to the environment can potentially ocouaitt as well as to waste water.
According to the on site data available in the RiABre seems to be no release to air
and release to water is in the range of 0.22 —glédy (EU- RAR, 2008).

During the manufacturing of 2,4-DNT (‘pure’) andchmical grade dinitrotoluene
(with a content of 50/65% 2,4-DNT), releases toghgironment have been estimated
to air and to waste water in small amounts. In @wldireleases to the working place
and therefore potential occupational exposure @auroduring the manufacture at
concentration much less than 1 mg/based on mean values of measurements
(Technical report, 2010).



2.2.2.2. Uses and releases from uses

Description of uses

Use in the manufacture of toluene diisocyanate (TDI)

According to information available in the EU Risksgessment Report, 2,4-
dinitrotoluene is primarily used as a chemical imediate in the synthesis of toluene
diisocyanate (4-methyl-m-phenylenediisocyanate).Anitrotoluene is hydrogenated

to yield TDA and this diamine is reacted with phexsg to yield TDI, which is used to

make flexible polyurethane foams.

Use of technical grade dinitrotoluene (80:20) in the manufacture of DNT 95
and DNT 65/60

See above in section 2.2.2.1.

Use in explosives and ammunitions
The volume of ‘pure’ 2,4-DNT and dinitrotoluene mires manufactured by the
company mentioned in section 2.2.2.1 and consumeithd EU in explosives and
ammunition is in the range of 100 — 1000 t/y (Tecahreport, 2010). No specific
information is available on the amounts of substagaing specifically to each of the
two sectors.

Use in explosives

The information available suggests that DNT is sin@any years not used anymore as
an additive in the manufacture of explosives (dym@mHowever, there is one EU
based company which still supplies 2,4-DNT (‘pub®NT) and DNT 65/50 to EU and
non EU customers for the manufacture of explosiiezhnical report, 2010). There
is however no clear indication of the amount of DN3ed in or supplied to the
explosives sector.

Some information on unintentional use of DNT in lesjpves is available (Technical
report, 2010). It is reported that DNT isomers rbaypresent as an impurity in TNT
explosives. The use of TNT is apparently becomiess |popular in Europe and
therefore it is likely that only a small numberafmpanies may still produce TNT.
DNT is a by-product of TNT synthesis (Technicalagp2010).

Recycling of TNT ammunition

Information is available from two companies reaygliold ammunition (one of them
specifically recycles TNT and the other one recy@# components of ammunition
and therefore occasionally TNT which contains DNsTaa impurity). This TNT is
sold to civilian companies within and outside EU fe-use in booster charges, etc.
for the mining industry. The DNT content is a miewf different isomers and not the
‘pure’ 2,4 DNT only (Technical report, 2010).



Use in propellants for gun powders

DNT acts as a stabiliser, flash and temperatur@reggor in smokeless propellants
for ammunition. The role of DNT has also been dbescr as (a) a plasticiser and (b)
as a waterproofing agent (Technical report, 201)cording to the available
information some propellants may contain 2.5 — 1B%T whereas others have a
DNT coating (Technical report, 2010).

The ‘pure DNT’ (95% 2,4-dinitrotoluene) is used @s additive in explosives, in
propellants for ammunition (military and hunting rmomition) as well as in

applications for which limited information is awaille, such as a fuel additive. DNT
65/50 may also be used as a component of explosaterials (Technical report,
2010).

From the information available it is most likelyathdinitrotoluene is not transformed
during use in the manufacture of explosives and anition.

There is no clear explanation why one grade oftditdluene may be preferred over
another one. A suggestion is that the differentgsahave different freezing points
which might lead to the use of different technoésgiand applications (Technical
report, 2010).

Use in the Non-ferrous metals industry

The technical grade DNT (50/55) is used as a teatpes-specific cross-linking agent
for refractories. Information from one company tates that the amount of DNT
(50/55) used is less than 1000 t/year (Technigaine2010).

Use in automotive airbags

Information collected from automotive manufacturaral suppliers as well as from
individual companies indicates that dinitrotoluecmpounds are not used in the
products they place on the EU market (Technicadnte2010).

Usein dyes

The Technical report (2010) reports that 2,4-DNPpufe’) is not used for the
synthesis of azo dyes and organic pigments nowdolatyalso that it has never been
used for this application. However, the substange Ieen used in the past in the
manufacture of other dyes. The available inforrmasaggest that there is no use at
present of 2,4-DNT in dye manufacture.

Releases from uses

2,4-dinitrotooluene has not been identified in eoner products. Human exposure to
2,4-dinitrotoluene occurs primarily through occupaal sources.



Use in the manufacture of toluene diisocyanate (TDI)
As mentioned and described above (section 2.2.2dgording to the EU RAR
(2008), occupational exposure to 2,4-dinitrotoluemepossible during its use as a
chemical intermediate essentially for TDI product{&nnex XV report, 2009).

Use in explosives and ammunitions

Releases from manufacture of explosive mixtures

According to data in the Annex XV report (2009)pesure does mainly occur during
tasks such as weighing and charging. The respeativalation exposure values
provided are: 0.1Bg/n? (RWC), 0.075 mg/m(typical), and 0.3 mg/f(short-term),
with a modelled dermal exposure for unprotectedkens of 3 mg/day.

Releases from Handling Explosive Mixtures
Information from one company, which handles prapel that contain technical
grade DNT suggests that emissions to air, wastewetater bodies and soil are
negligible. Only a very small quantity of propelianay be lost as wastes (Technical
report, 2010).

However, occupational exposure via the dermal rot@it® to 10 workers to technical
grade DNT may occur due to handling of propellaatarials for the production of
propelling charges. Exposure levels are not knowh dssumed to be very low.
Reported risk reduction measures comprise overalg, protection, gloves and
exhaust ventilation (Technical report, 2010).

According to information provided in the Annex X\éport (2009), during the
manufacture of cartridges and munitions, exposatédcbe possible during charging
of the system. Available inhalation exposure valieggarding this application are as
follows: 0.006 mg/m (RWC), 0.003 mg/rh(typical), and 0.012 mg/r(short-term),
with a modelled dermal exposure for unprotecteckens of 0.42 — 4.2 mg/day.

Dinitrotoluene, present either as additive or inifgumay also be released to some
extent during the storage of explosive mixtures, dsample as vapour or dust
particles from the explosive material (DNT is oftigtected at small concentrations in
the air nearby explosives, e.g. Harper et al., 2005

Releases from activities associated to end-usegphbsives (handling and
detonation) and ammunition (firing)

According to the Technical report (2010), militatsaining with howitzers and
mortars produces excess propellant that is burnetietraining range and can result
in point sources containing high concentrationsimfeacted propellant constituents.
Propellants contain energetic compounds such exghjiterine and 2,4-DNT, both of
which are found at firing positions and propelldisposal areas.

Regarding human exposure, one old study reportkhhetiects due to the use of
explosives in the copper mining industry (Brinigigal., 1999). The explosive rods
used contained approximately 30% technical dirottegne. 20 cases of cancer in a
group of 500 miners may correlate with DNT-exposase the type of tumours



observed was similar to those found in 2,4- dindiwene exposed mice. Professional
contact with dinitrotoluene in mines is envisagéal two routes: inhalation of fumes
after explosion and direct skin contact during Higgdof dinitrotoluene containing
explosive sticks (EU RAR, 2008).

Regarding the residues of DNT after detonatiooan be noted that existing literature
refers to DNT in gunshot / post-blast residuesdisti cited in Joshi et al., 2009). As
concerns the presence / concentration of DNT inefirafter explosion or the
exposure via this route, no specific data weretitled in the literature or provided
during the consultation study. It can though beisaged that the amount of releases
may depend on the explosion / firing set-up, wbiteupational exposure will depend
on factors such as the environment of detonatian (enxderground or open pit mines)
and risk management measures applied during / #iféeend uses of explosion and
ammunition.

Releases from the Waste stage and from Demilitioisaf
Explosives/Ammunition

DNT has been found in the soil, surface water, graundwater of at least 122
hazardous waste sites that contain buried ammuaniastes and wastes from
manufacturing facilities that release DNT (Techhreport, 2010).

Information from one company suggests that rath@llsamounts can be released to
the environment via wastewater in TNT-recovery afiens (Technical report, 2010).
Regarding exposure to humans, a study by Letz#|(2003) has been identified. The
researchers investigated the exposure to DNT and &N the resulting effects in
workers which occur during the disposal of militamaste. Eighty-two employees
from a mechanical plant in Germany were studied. akialyses yielded maximum
concentrations of 2(g/m® for 2,4-DNT and 3,25Qg/m? for 2,4,6-TNT, respectively.
The maximum concentrations in the urine of workexgularly exposed amounted to
5.0 ug/l of 2,4,6-TNT, 1,464.Qug/l of 2-amino-4,6-dinitrotoluene, 6693.0 pd/l 4-
amino-2,6-dinitrotoluene, 2.4g/l of 2,4-DNT, 95.0ug/l of 2,4-dinitrobenzoic acid,
and 3.6ug/l of 2,6-DNT. There was a highly significantdar correlation between
the urinary concentrations of the two main metdbsliof TNT, 2-amino-4,6-
dinitrotoluene and 4-amino-2,6-dinitrotoluene. I8 @ersons, TNT or DNT or
metabolite concentrations above the analytical afiete limit were found in urine.
These persons reported more frequently symptorasbiitter taste, burning eyes, and
discoloration of the skin and hair than persons {9) without detectable TNT and/or
DNT exposure. (Technical report, 2010).

Use in the Non-ferrous metals industry

One company indicates releases to air in an amafink0.1% of its annual
consumption from different activities (RPA, 2010). addition, the same company
indicated occupational exposure levels in the ramigé to 0.2 mg/m (RPA, 2010).
(Technical report, 2010).



2.2.2.3. Geographical distribution and conclusions in term$
(organisation and communication in) supply chain

According to the data available, the manufactur®,dtdinitrotoluene in Europe as
intermediate in the production of TDI is locatedRrance, Germany, Hungary and
Poland (Technical report, 2010). The number ofvillial sites is uncertain. Overall
it is believed that the production sites for theht@cal grade DNT (80:20) are 5 or 6.
In addition there seems to be one plant manufagutie pure 2,4 DNT as well as
DNT 50/65 (Technical report, 2010).

Regarding the recycling of TNT, at least two coniparocated in two different EU
Member States exist. The total number is likelpédfewer than ten.

Information on manufacture of military and recreatil ammunition has been

gathered from some companies. From the informatidiected it can be assumed that
the number of companies in the EU might not be Varge but the exact number is
unknown. However the end use of explosives in migearries and construction sites
is expected to occur at a high number of sites.

Regarding the use in the non-ferrous metals ingustvo companies have been
identified and are both located in the same EU Man8iate. The relevant products
are used by around 30 users downstream in thewholtp industry segments (as
described in the IPPC BREF guidance note for norods metals):

« fired carbon cathodes - primary aluminium smelting;

« fired carbon blocks - primary aluminium smeltingrrb-alloy manufacture as
furnace linings, inorganic chemical vessel liniegg. phosphoric acid;

» carbon ramming pastes - primary aluminium smeltbigst furnace linings, ferro-
alloy furnace linings;

* grouts - blast furnace linings, ferro-alloy furndicengs; and

« tap hole clays — ferro-alloy furnace linings.

The IPPC BREF guidance note suggests that rele@npanies are located in UK,
Spain, France, Netherlands, Germany, Norway, Iceland Sweden

2.3. Availability of information on alternatives

There is no information available on alternatives.

2.4. Existing specific Community legislation relevant fiossible exemption

None

2.5. Any other relevant information (e.g. for prioritgting)

No data available



3. Conclusions and justification
3.1. Prioritisation

The volume used for applications in the scope ¢hanisation appears to be in the
range of 100 - 1,000 t/yr. This relatively high amg mainly used in explosives and
ammunitions, is already of concern, as it appeardutfil the criteria of wide
dispersive use. The end-use of explosives in migestries and construction sites is
expected to happen at a high number of sites va#isiply uncontrolled exposure of
workers when handling the explosives and (afteomgion, particularly in mines and
subterranean construction sites) to fumes contirgsidues of the substance.

There are further uses with potential for workepasure (e.g. use in the non-ferrous
metal industry or manufacture of explosive mixtumes articles).

Verbal -argumentative approach
On the basis of the prioritisation criteria, théstance qualifies for prioritisation.

Scoring approach

Score Total Score

Inherent properties (IP) Volume (V) Uses - wide dispersiveness (WDU)
(=IP +V +WDU)

1 5 Overall score: 3*3=9 15
Carcinogen, cat. 2 (Relatively At least some uses wide dispersive
high volume Site-#: 3
confirmed to (Use at a high # of sites)
be used for Release: 3
explosives and )
ammunition) (Uncontrolled releases,

(e.g. use in explosives and
information on workplace exposure
from other uses where it is not
clear whether the risk management
measures in place are sufficient to
control the risk for workers)

Conclusion, taking regulatory effectiveness considerations into account

On the basis of the prioritisation criteria, théstance qualifies for prioritisation. No
regulatory effectiveness considerations have beentified that would suggest to
refrain from prioritisation.

Therefore, it is suggested to prioritise 2,4-DNT ifeclusion in Annex XIV.
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