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Substance Name: Lead chromate molybdate sulphate red (C.I. PigrRext 104)
EC Number: 235-759-9
CASnumber: 12656-85-8

The substance is identified asa CMR according to Article 57 (a) and (c) of Regulation (EC) No
1907/2006 (REACH).

Summary of the evaluation:

Pursuant to the first ATP to Regulation (EC) No 2/2D08(Commission Regulation (EC) No
790/2009) as of 1 December 2010, Lead chromatebdate sulfate red (C.I. pigment red 104) will
be listed in Table 3.2 (the list of harmonised sifécsation and labelling of hazardous substances
from Annex | to Directive 67/548/EEC) of Annex \flart 3, of Regulation (EC) No 1272/2008s
carcinogen category2R 45 (May cause cancer).

Therefore, this classification of the substanc€ammission Regulation (EC) No 790/2009 shows
that the substance meets the criteria for classifin as carcinogen in accordance with Article 57
(a) of REACH.

Lead chromate molybdate sulphate red (C.l. PigrReat 104) is listed in Annex VI, part 3, Table
3.2 (the list of harmonised classification and labg of hazardous substances from Annex | to
Directive 67/548/EEC) of Regulation (EC) No 1272)8(as toxic to reproduction category 1, R61
(May cause harm to the unborn chld)

Therefore, this classification of the substancerRegulation (EC) No 1272/2008 shows that the
substance meets the criteria for classificatiotosis for reproduction in accordance with Articlé 5
(c) of REACH-.

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

1 Regulation (EC) No 1272/2008 of the European &amdint and of the Council of 16 December 2008 ossifiaation,
labelling and packaging of substances and mixtiaegending and repealing Directives 67/548/EEC e68@DM5/EC,
and amending Regulation (EC) No 1907/2006.

2 This corresponds to a classification as carcindd®rH350 in Annex VI, part 3, Table 3.1 of Regidat(EC) No
1272/2008 (list of harmonised classification arttbliing of hazardous substances) as amended Hy'tA&P to (EC)
No 1272/2008.

3 This corresponds to a classification Repr. 1A; 6I36(May damage the unborn child. Suspected of damafgirtiity) in
Annex VI, part 3, Table 3.1 of Regulation (EC) N&72/2008 (list of harmonised classification andeliibg of
hazardous substances).

4 This substance is also mentioned in thTP which does not change its classification fotid for reproduction.
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JUSTIFICATION

This report covers only the C.I. Pigment Red 10dwklver, results and information referring to
“lead chromate pigments” are used in some sectidhs is used for results and information
covering both substances C.I. Pigment Yellow 34 @rdPigment Red 104. Individual justification
is used for the identification as SVHC, while growgpis proposed after their identifications as
SVHC and their inclusion on the candidate list.

The yellow lead chromate pigments family is composé the pure lead chromates, the mixed
phase pigment of lead chromate and lead sulphasal (fulfochromate pigment) and the mixed
phase pigment of lead chromate, lead sulphate ead imolybdate (lead chromate molybdate
sulphate pigment). The words “lead chromate” or6ohe yellow” are usually used in literature to
describe this whole family and can thus misleadiffier right substance identification according to
their ESIS classification (three different substs)c

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

11 Names and other identifier of the substance

Chemical Name: lead chromate molybdate sulfat€@eld pigment red 104)

EC Number: 235-759-9

CAS Number: 12656-85-8

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

IUPAC Name: lead chromate molybdate sulfate red

This substance is identified in the Colour IndexGmntour Index Constitution Number, C.I. 77605.

Inventory names

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

Other name’s

5 These CAS numbers have been deleted from the @#xjrbut may still be in use by some companies.

6 Sources (Environment Canada, 200&tional Chemical Inventories (NCI). 2007: AICS @ualian Inventory of
Chemical Substances); ASIA-PAC (Combined Inventofiem the Asia-Pacific Region); ECL (Korean Existi
Chemicals List); EINECS (European Inventory of Exig Chemical Substances); ELINCS (European Listofified
Chemical Substances), ENCS (Japanese Existing amdhemical Substances); NZIoC (New Zealand Inwgrad
Chemicals); PICCS (Philippine Inventory of Chemécahd Chemical Substances); and TSCA (Toxic Subssan
Control Act Chemical Substance Inventory)
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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,M@)Qs a variable solid mixed phase crystal which
contains lead chromate, lead sulfate and lead rdalgin varying proportions. This substance is
the result of a chemical co-precipitation reactiamm other lead and chrome salts (see chapter on
manufacturing).

C.l. pigment red 104 can be considered borderlieisvéen a “well defined substanéednd an
“UVCB substance?, with a variable concentration range of lead clatanlead sulfate and lead
molybdate. Literature mainly identifies it as an OB substance.

For this reason the composition indicated belowiv®n as example but may vary considerably.
Tables 2 and 3 display possible compositions af @igment Red 104.

7 Sources : luclid, 2000 ; Environment Canada, 2008

8 According to the guidance for identification anaming of substances under Reach, a well definedtante is a
“substance with a defined qualitative and quaracomposition that can be sufficiently identifibdsed on the
identification parameters of Reach Annex IV item 2”

9 According to the guidance for identification andming of substances under Reach, an UVCB substisnee
“substance of Unknown or Variable composition, Céxpreaction products or Biological materials -UVGBat
cannot be sufficiently identified by the paramstef Reach Annex IV item 2”
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Main constituent 1: L ead chromate

Chemical Name: Lead chromate
EC Number: 231-846-0
CAS Number: 7758-97-6
IUPAC Name: lead(2+) chromate
Molecular Formula: PbCrgCrH,04.Pb)
Structural Formula:

&

|

2+
O//(fr_\\O Pb

0
Molecular Weight: 323.2 g/mol
Typical proportion % 75% (Environment Canada, 2008)
Real proportion (range) in % 69-80% (Environmenh&ia, 2008)

Main constituent 2: L ead sulfate

Chemical Name:

Lead sulfate

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

Molecular Formula:

Structural Formula:

- || - 2+
O—ﬁ—O Pb

PbSO4 ¢9.,S.Pb)
O

O

Molecular Weight:

303.4 g/mol

Typical proportion %

12% (Environment Canada, 2008)

Real proportion (range) in %

9-15% (Environment & 2008)
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Main congtituent 3: L ead 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 Ph*

0=Mo-0"

O

Molecular Weight: 367.1 g/mol
Typical proportion % 5% (Environment Canada, 2008)
Real proportion (range) in % 3-7% (Environment Ghn&008)

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

Table 1. Summary of available physico-chemical propertiesuseful 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)
VII, 7.2 Melting / freezing point > 800°C luclid0R0
VII, 7.3 Boiling point unknown
VII, 7.5 Vapour pressure insignificant
VII, 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 chromiudf
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

10 Based upon dissolution of the parent substanceP@@iment Yellow 34 after 18 to 24 hours of stirriimgdilution test water (pH
7.1 to 8.4, room temperature), 0.2 or 0.45 pmetikm and measurement of total dissolved metdltmate. The loading rate was 100
to 1000 mg of parent substance per liter.

11 Solubility of the parent substance was back-catedl using the total dissolved concentrations ef tietals (Cr, Pb) and
information on the composition of that parent sabse
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Table 2. Composition range and weight fractions for C.I. Pigment Red 104 (Envir onment
Canada, 2008)

- - Molecular weight | Weight fraction
Composition range | Average composition

Constituent (g/mol) (%)
) (%) Pb Other Pb = Other
PbCrG 69-80 75 207.2 116 48 27
PbSQ 9-15 12 207.2 96 8 4
PbMoQ, 3-7 5 207.2 159 3 2
Other 3-13 8 -- -- -- --

Table 3. Weight fraction of specific moietiesfor C.1. Pigment Red 104 (Environment Canada,
2008)

. Composition
M oiety (E:/o)
Pb 59
CrOy 27
SO, 4

MoQO4 2
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2 CLASSIFICATION AND LABELLING

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

According to Article 57 of the REACH Regulation bstiances meeting the criteria for classification
as carcinogenic (category 1 or 2) or as toxic &groduction (category 1 or 2) in accordance with
Directive 67/548/EEC may be included in Annex XIV.

Pursuant to the first ATP to Regulation (EC) No 2/2D08(Commission Regulation (EC) No
790/2009) as of 1 December 2010, the classificatiolead chromate molybdate sulfate in Annex
VI, part 3, Table 3.2 of Regulation (EC) No 1272)20(list of harmonised classification and
labelling of hazardous substances from Annex litedive 67/548/EEC) will be as follows:

Index Number: 082-010-00-5

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

Repr. Cat. 1; R61 (May cause harm to the unbord)chi
Repr. Cat. 3; R62 (Possible risk of impaired feyil
R33 (Danger of cumulative effects)

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

According to the first ATP to Regulation (EC) No7222008, the corresponding classification in
Annex VI, part 3, Table 3.1 of this Regulation (B®) 1272/2008 (list of harmonised classification
and labelling of hazardous substances) will beoks\fs:

Index Number: 082-010-00-5
Carc. 1B; H350

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

2.2 Self classification(s)

Not applicable.
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3 ENVIRONMENTAL FATE PROPERTIES

This chapter is not relevant as C.I. Pigment Retlid@dentified as SVHC as a CMR substance and
not as a PBT or vPvB substance. Although Pigmert R&4 contains additional molybdenum
component (PbMog), it contains the same two other major componast€.l. Pigment yellow 34
(PbCrQ and PbSG@) in similar proportions. Both substances have Isintypes of applications that
require durability (through low solubility) in orddo resist weathering in harsh environments.
These chemicals are therefore considered to begued for the purposes of the following health
and environment assessment.

Since environmental fate properties may be usefdetscribe human exposure to C.I. Pigment Red
104, (Part Il of Annex XV dossier on C.l. PigmergdR104, Chapter 3: Information on exposure),
the most relevant information is reported in anhexf Annex XV dossier for C.I. Pigment Yellow
34.

4 HUMAN HEALTH HAZARD ASSESSMENT

This chapter is not relevant as C.l. Pigment Red h8s already been classified as a CMR
substance. However, information is available in éxd.

5 ENVIRONMENTAL HAZARD ASSESSMENT

Not relevant for this type of dossier.

6 PBT, VPVB AND EQUIVALENT LEVEL OF CONCERN ASSESSMENT

This chapter is not relevant as C.l. Pigment Redl i$Oproposed to be identified as SVHC as a
CMR substance and not as a PBT or vPvB substance.

10
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ANNEX I: HUMAN HEALTH HAZARD ASSESMENT

The European Commission has concluded that C.mé&ung Red 104, together with C.I. Pigment
Yellow 34 and lead chromate "show(s) evidence fcinogenicity in several studies with rats
after subcutaneous and intramuscular administrati@ad chromate induced both benign and
malignant tumours at the site of injection andpire study, renal carcinomas. The animal studies
are supported by epidemiological studies demomstgradn increased frequency of lung cancer
among workers involved in production of chromatgnpeénts. The animal studies are also supported
by genotoxic(ity) studies as well as cell transfation studies. The substances show resemblance to
known mutagens/carcinogens" (ECB 2003).

Whereas the toxicologic profile and properties lné substance may be useful to evaluate the
human exposure in Part Il of Annex XV dossier ognient Red 104, Chapter 3: Information on
exposure, main conclusions from the screening sssF82 conducted by the Canadian
government under section 74 of the Canadian Enwisgrial Protection Act, 1999 (Environment
Canada 2008) can be found in Annex 2 of the Sudpocument for C.l. Pigment Yellow 34.

Bioavailibility and absorption

The low solubility of C.I. Pigment Red 104 is inditve of limited bioavailability. The
bioavailability of lead chromate and lead-chromdgeived pigments has been investigated in
experimental animals. Administration of non-encda®d or silica-encapsulated chrome
yellow/lead chromate to rats by gavage (150 mgikgdhy, five days per week, for four weeks)
resulted in an increased level of lead in the bland kidneys. No chromium could be detected in
blood from exposed rats (detection limit = 10 pg/the kidney levels of chromium were increased
significantly only in rats treated with non-encajpseid pigment. These results indicate that silica
encapsulation reduces the gastrointestinal bicalvitity of chromium from lead chromate pigments
(Clapp et al. 1991; Pier et al. 1991). Administatiof lead chromate to rats via whole body
inhalation (5.3 + 0.8 mg CrVI /M4 hours per day for 1 to 4 days) led to the aadation of both
chromium and lead chromate in the lungs. The chwmomeéoncentration in urine and feces were
significantly increased following administrationhereas both chromium and lead concentrations in
blood were only slightly elevated (above 5 pg/L éwromium) (Bragt et al. 1990). In addition, a
short-term study in male rats showed that leadchdidmigrate from polypropylene plastic coloured
with lead chromate-molybdate following oral admiration (Gage and Litchfield 1967).
Investigations employing other routes of adminigtra including intratracheal injection,
instillation and infusion to the tracheal lobe krbus, of lead chromate or lead paint resulted in
increased lead and chromium levels in various ¢éissand retention in the lungs (Bragt and van
Dura 1983; Perrault et al. 1995; Eaton et al. 19&4pally, it was recently shown that the
particulate forms of Cr(VI), rather than the wadetuble ones, were the potent carcinogens (Xie et
al, 2005).

Workers in a plastic production plant exposed tstawntaining various chemicals, including lead
and lead chromate, had significantly increasedralum levels in their urine samples. Their blood
lead levels were also significantly increased, tatt their serum chromium levels (Boscolo et al.
1997). Other occupational studies (McAughey etl8B8; Wiegand et al. 1988) also showed that

12 This substance was identified in the categorizatibthe domestic substances list as a high priddtyaction because it was
considered to pose greatest potential for exposutiedividuals, because it had been classified atinogenicity, reproductive
toxicity and developmental toxicity and becausedtigstance also met the Canadian ecological catagon criteria for persistence
and inherent toxicity to aquatic organisms.

13
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the urine and blood chromium levels in lead chrenmaggment production workers were higher than
those typically observed in non-occupationally esqmb persons (lyengar and Woittiez 1988). In
two lead chromate-based paint factories in the hl&od lead levels were detected in a range of 9-
25 pg/L for warehouse men, a range of 10-36 pgflbédl mill loaders, and a range of 9-15 pg/L

for spray painters. The author stated that thegeldevere commonly found in non-lead workers

(Cowley 1984).

In conclusion, there is uncertainty regarding theatailability of this substance; however, limited
data from the bioavailability studies in experimra@rdnimals and observations in occupationally
exposed humans suggest that lead chromate andeitged pigments have some level of
bioavailability and absorption after exposure. tldition, although genotoxicity of the pigment or
lead chromate is generally more pronounced afssgodlition in acid or base, positive results were
also obtained in agueous media. However, encapsulat the pigment has been shown to reduce
bioavailability and genotoxicity in some studies.

Epidemiological surveys

Human epidemiological investigations have been gotatl in occupational settings in various
geographic locations with an attempt to identifg telationship between occupational engagement
in lead chromate pigment production and cancer. kigkrkers in this industry were exposed not
only to the pigments themselves but also to thaldelhexavalent chromium compounds used as
raw materials in the pigment production. The majoaf the results showed an increased risk of
lung cancer among the workers in the plants whetb kead and zinc chromate pigments were
produced (Sheffet et al. 1982; Hayes et al. 198+ E976; EEH 1983; Davies 1979; Davies 1984;
Haguenoer et al. 1981; Deschamps et al. 1995; &leB&yme 1983; Korallus et al. 1993). The only
exception is the study conducted in five chromdtgment production plants in Japan where no
significantly increased mortality due to lung cane&s observed (Kano et al. 1993). The authors
stated this might be because the amount of hexavalromium compounds in the work
environment has been lowered as a result of engimgelygiene considerations such as improved
ventilation, the wearing of masks, attention to kvarlothes and bathing after work. Two
epidemiological studies conduced in the plants wleely lead chromate pigments were produced
reported a slightly elevated risk in respiratogctrtumour, but no statistical significance hasnbee
reached (Davies 1979; EEH 1983). The authors spezllthat the numbers of observed and
expected deaths were too small in these studiesldbnitive conclusions. With respect to lead
chromate pigment use, the only available epidergiod investigation did not indicate a
statistically significant association between sppaynting and respiratory-cancer-caused mortality
(Chiazze et al. 1980).

Based on the above, the Canadian screening assdssameluded that several epidemiological

investigations conducted in occupational settimgwarious geographic locations have shown an
increased risk of lung cancer among the workerthénplants where both lead and zinc chromate
pigments were produced. But it is underlined tHareé is uncertainty concerning the actual

exposure levels of the workers in some of the epidmgical investigations as workplace exposure
monitoring data were not available and protectiveasures were sometimes implemented during
the 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.l. Pigment Red 104 and the obserxedse of cancer deaths is more linked to a
mixed exposure to soluble zinc, strontium or caiftichromate, which are known carcinogens, than
to C.I. Pigment Red 104.
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