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Substance Name: Lead sulfochromate yellow (C.l. Pigment Yellow 34)
EC Number: 215-693-7
CASnumber: 1344-37-2

The substance is identified as a 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 Sulfochromate YellGw. (pigment yellow 34) will be
listed in Table 3.2 (the list of harmonised clasaiion and labelling of hazardous substances from
Annex | to Directive 67/548/EEC) of Annex VI, padt of Regulation (EC) No 1272/200&s
carcinogen category?2R 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 Sulfochromate Yellow (C.I. pigment yellow 3d)listed in Annex VI, part 3, Table 3.2 (the
list of harmonised classification and labellinghazardous substances from Annex | to Directive
67/548/EEC) of Regulation (EC) No 1272/2008 asddwi reproduction category 1, R61 (May
cause harm to the unborn chfld)

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 Commission Regulation (EC) No 790/2009 of 10 Aug2B809 amending, for the purposes of its adaptatiiotechnical and
scientific progress, Regulation (EC) No 1272/2008he of the European Parliament and of the Cowritlassification, labelling
and packaging of substances and mixtur&\(IP)

2 Regulation (EC) No 1272/2008 of the European Bamdint and of the Council of 16 December 2008 ossiflaation, labelling
and packaging of substances and mixtures, amenaliy repealing Directives 67/548/EEC and 1999/45/B@] amending
Regulation (EC) No 1907/2006.

3 This corresponds to a classification as carcinddgrH350 in Annex VI, part 3, Table 3.1 of Regidat(EC) No 1272/2008 (list
of harmonised classification and labelling of hapars substances) as amended by th&TP to (EC) No 1272/2008.

4 This corresponds to a classification Repr. 1A; 636(May damage the unborn child. Suspected of dgmgafertility.) in Annex
VI, part 3, Table 3.1 of Regulation (EC) No 12728@list of harmonised classification and labellofdhazardous substances).

S This substance is also referred to in tH&TP but which does not change its classificatisticeic for reproduction.
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JUSTIFICATION

This report covers only the Pigment Yellow 34. Hoesr results and information covering “lead
chromate pigments” are used in some sections. ilfosmationrefers to C.l. Pigment Yellow 34
and C.l. Pigment Red 104 and is used for resuliserany both substances. Individual justification
is used for the identification as SVHC while graupiis 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 misleadttier 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 sulfochromate yellow (C.I Pigmellow 34)

EC Number: 215-693-7

CAS Number: 1344-37-2

Deleted CAS numbefs  8012-76-8, 61513-05-1, 61513-06-2, 61513-07-208153-2

IUPAC Name: lead sulfochromate yellow

This substance is identified in the Colour Index@nlour Index Constitution Number, C.l. 77600
and 77603

Inventory names

Pigment Yellow 34 (TSCA, AICS, PICCS, ASIA-PAC, NZloC)Lead sulfochromate yellow;
(EINECS) Pigment Yellow 34 (ENCS) Pigment Yellow 034 (ECL); Mix-Crystal Lead
Sulfochromate-Molybdate (PICCS) Chrome Yellow (PICCS) Chrome Yellow Lead Sulfochromate
(PICCS)

Other names

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

777603 C.I. Number refers to C.I. Pigment Yellow34vhich refers in turn to C.I. Pigment Yellow 3#ith C.I.
Constitution Number 77600, thus both colour indetties are covered by the proposal.

8 Sources (Environment Canada 2008tional 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 Hxig Chemical Substances); ELINCS (European Lidt aofified
Chemical Substances), ENCS (Japanese Existing and®emical Substances); NZIoC (New Zealand Inwgrid
Chemicals); PICCS (Philippine Inventory of Chemécahd Chemical Substances); and TSCA (Toxic Subssan
Control Act Chemical Substance Inventory)
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C 103; C 103 (pigment); 77600; 77603; C.P. Chrome Yellow Light 1066; Chrome Yellow Light
1074; Chrome Yellow Medium 1074; Chrome Yellow Medium 1085; Chrome Yellow Medium 1298;
Chromastral Green Y; Chrome orange; Chrome Yellow 10G; Chrome Yellow 4G; Chrome Yellow
4GL Light; Chrome Yellow 500LSG; Chrome Yellow 5G; Chrome Yellow 5GF; Chrome Yellow
62E; Chrome Yellow 6GL Primrose; Chrome Yellow A 241; Chrome Yellow G; Chrome Yellow GL
Medium; Chrome Yellow Lemon; Chrome Yellow LF AA; Chrome yellow light; Chrome Yellow
Light Y 434D; Chrome yellow medium; Chrome Yellow Medium Y 469D; Chrome yellow middle;
Chrome Yellow NEO 5GS; Chrome Yellow Pigment GMN 35; Chrome Yellow Primrose; Chromium
yellow; Dainichi Chrome Yellow 10G; Dainichi Chrome Yellow 5G; Dark chrome yellow; Horna
Chrome Yellow dark GL 35; Horna Chrome Yellow GUH 41; Horna Chrome Yellow medium GU
25; Krolor Yellow KY 787D; Krolor Yellow KY 788D; Kzh 2; Kzh 3; KZh 3 (pigment); Lead
sulphochromate; Lemon Chrome A 3G; Lemon Chrome C 4G; Lemon Chrome Yellow 325; Light
chrome yellow; Medium chrome yellow; Middle chrome; Middle Chrome BHG; Middle chrome
yellow; Perma Yellow 1650S; Perma Yellow 5G; Primrose chrome; Primrose yellow; Pure Lemon
Chrome 24882; Pure Lemon Chrome 3GN; Pure Lemon Chrome HL 3G; Pure Lemon Chrome L
3G; Pure Lemon Chrome L 3GS; Pure Middle Chrome 24883; Pure Middle Chrome LG; Pure
Primrose Chrome 24880; Pure Primrose Chrome 24881; Pure Primrose Chrome L 10G; Pure
Primrose Chrome L 6G; Renol Chrome Yellow Y 2G; Renol Chrome Yellow Y 2RS; Resino Yellow
NSR 107; Scomin Yellow L 1122; Scomin Yellow L 1630S;, Scomin Yellow L 1635 ; Supra Lemon
Chrome 4GlI; Supra Lemon Chrome H 4G; Supra Middle Chrome G; Supra Primrose Chrome 6G

1.2 Composition of the substance

C.l. Pigment Yellow 34 (formula Pb(Cr,S)Qs a variable solid mixed phase crystal that amrst
lead chromate and lead sulphate. This substance is the result of a chemical coipitation
reaction from other lead and chrome salts (seetehap manufacturing and uses).

C.l. Pigment Yellow 34 can be considered borderbeeveen a “well defined substanteand an
“UVCB substance!l, with a variable concentration range of lead ctatamand lead sulphate.
Literature mainly identifies it as an UVCB substanc

For this reason the composition indicated belowiien as example but may vary considerably.
Tables 2 and 3 display possible compositions of @igment Yellow 34.

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: PbCrCrH,04.Pb)

9 Sources : IUCLID 2000 ; Environment Canada 2008

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

11 According to the guidance for identification andming of substances under Reach, an UVCB substanae
“substance of Unknown or Variable composition, Céerpreaction products or Biological materials -UVGBat
cannot be sufficiently identified by the paramet@rfeach Annex IV item 2”
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Structural Formula:

7
_Cr. Pb2+
O 1.0
0
Molecular Weight: 323.2 g/mol
Typical proportion % 68% (Environment Canada, 2008)
Real proportion (range) in % 61-76% (Environmenh&ia, 2008)

50-80% (HSBD)

40-90% (Producers and suppliers web sources)

Main constituent 2: L ead sulphate:

Chemical Name: Lead sulphate
EC Number: 231-198-9

CAS Number: 7446-14-2
IUPAC Name: lead(2+) sulfate
Molecular Formula: PbSO4 ¢8,S.Pb)
Structural Formula: O

- || - 2+
O—ﬁ—O Pb

0
Molecular Weight: 303.4 g/mol
Typical proportion % 29% (Environment Canada, 2008)
Real proportion (range) in % 20-38% (Environmenh&ia, 2008)

20 - 50% (HSDB)
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1.3 Physico-Chemical properties
Table 1. Summary of available physico-chemical properties useful for this study

REACH ref Property Value References

Annex, §

Vil, 7.1 Physical state at 20 C andSolid luclid, 2000
101.3 KPa Yellow powder (solid Environment Canada, 2008

solution crystal)

VII, 7.2 Melting / freezing point 844°C Lide, 2006

VIl, 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 chromiud?
Experimental, total 0.02; 0.36; 0.223 mg/L Environment Canada, 2008
dissolved leat?
Calculated, parent 0.062; 0.693; 0.764 mg/L Environment Canada, 2008
substanc¥

VIl, 7.8 Partition coefficient n- Not applicable
octanol/water (log value)

IX, 7.16 Dissociation constant unknown

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

13 This is original data taken from C.I. Pigment Rédl (CAS RN 12656-85-8); the particle size range(fd. Pigment Yellow 34
is assumed to be similar.

14 Solubility of the parent substance was back-cated using the total dissolved concentrations ef ttetals (Cr, Pb) and
information on the composition of that parent sabse.
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Table 2. Composition range and weight fractionsfor C.I. Pigment Yellow 34 (Environment
Canada, 2008)

: Composition range | Average composition Molecular weight Weight
Constituent (%) (%) (g/mal) fraction
Pb Other | Pb Other
PbCrQ 61-76 68 207.2 116 44 24
PbSQ 20 - 38 29 207.2 96 20 9
Other 1-8 -- -- -- -- --

Table 3. Weight fraction of specific moieties fol.®igment Yellow 34 (Environment Canada,
2008)

. Composition
Moiety (F(J) %)
Pb 64
CI’O4 24
SO, 9
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2 CLASSIFICATION AND LABELLING

21 Classification in Annex V1 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 classificaifdead sulfochromate yellow in Annex VI, part
3, Table 3.2 of Regulation (EC) No 1272/2008 (bstharmonised classification and labelling of
hazardous substances from Annex | to Directive &5//5EC) will be as follows:

Index Number: 082-009-00-X

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 beolgvis:

Index Number: 082-009-00-X
Carc. 1B; H350

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

22 Self classification(s)

Not applicable.
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3 ENVIRONMENTAL FATE PROPERTIES

This chapter is not relevant as C.I. Pigment Yel®vis identified as SVHC as a CMR substance
and not as a PBT or vPvB substance. But since @mwiental fate properties may be useful to
describe human exposure to C.l. Pigment Yellow Bdrt( Il of Annex XV dossier on Pigment
Yellow 34, Chapter 3: Information on exposure), thest relevant information is reported in annex
1.

4 HUMAN HEALTH HAZARD ASSESSMENT

This chapter is not relevant as C.I. Pigment Yell8d has already been classified as a CMR
substance. However, some information is availabkninex 2.

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 YelBAvis proposed to be identified as SVHC as a
CMR substance and not as a PBT or vPvB substance.



SVHC SUPPORT DOCUMENT

REFERENCES

Boscolo P, Gioacchino MD, Bavazzano P, White M, @i E. (1997). Effects of chromium on
lymphocyte subsets and immunoglobulins from norpwulation and exposed workers. Life Sci
60:1319-25.

Bragt PC, van Dura EA. (1983). Toxicokinetics ofxaealent chromium in the rat after
intratracheal administration of chromates of défersolubilities. Ann Occu Hyg 27:315-22.

Bragt PC,Zwennis, WCM, Franssen AC. (1990). Biological Manihg of Exposure to Chromium
(VI) Salts: The Role of Solubility . In: Dillon HKHo MH, editors. Biological monitoring of
exposure to chemicals: Metals. New York (NY): Wilgy 119-126.

Chiazze Jr L, Ference LD, Wolf PH. (1980). Mortaldimong automobile assembly workers. 1.
Spray painters. J Occupational Med 22:520-6.

Clapp TC, Umbreit TH, Meeker RJ, Kosson DS, Grayaallo MA. (1991). Bioavailability of lead
and chromium from encapsulated pigment materiald. Baviron Contam Toxicol 46:271-5.

Cowley ACD. (1984). Controlling lead chromes in tiwerk place. XVII. FATIPEC-Kongress,
Lugano, Schweiz. Sept. 23-28, 1984. Swiss ColodrRaint Chemists’ Association. p. 59-80.

Davies JM. (1979). Lung cancer mortality of workens chromate pigment manufacture: An
epidemiological survey. J Oil Colour Chem Assocl6Z-63.

Davies JM. (1984). Lung cancer mortality among veoskmaking lead chromate and zinc chromate
pigments at three English factories. Br J Ind M&d168-69.

DCC (2009). Dominion colour corporation (DCC) commse on the proposal to identify lead
chromate pigments as substances of very high coqmeesuant to EC 1907-2006 REACH, 29 May
2009.

Deschamps F, Nisse C, Haguenoer JM. (1995). Mtyrtstliidy among workers producing pigments
in France. Int Arch Occup Envion Health 67:147-52.

Eaton DL, Kalman D, Garvey D, Morgan M, Omenn GI®84). Biological availability of lead in a
paint aerosol 2. Absorption, distribution and exore of intra-tracheally instilled lead paint
particles in the rat. Toxicol Lett 22:307-13.

ECB - European Chemical Bureau (2003). Proposatalyen and carcinogen classification of Lead

Chromate, C.I. Pigment Yellow 34, C.I. Pigment Rdxl. ECBI/32/02 Add.15. Available from
http://ecb.jrc.it/classlab/3202a15 N_lead chromedtes

EEH - Equitable Environmental Health (1976). Andgpniological study of lead chromate plants.
Final report. Berkeley (CA): Equitable Environmédritialth.

EEH - Equitable Environmental Health (1983). Mdtialin employees of three plants which
produced chromate pigments. Berkeley (CA): Equedhivironmental Health.

Environment Canada (2003). Guidance manual forcttegorization of organic and inorganic
substances on Canada’s Domestic Substances Lishe&a (QC): Environment Canada, Existing
Substances Branch. 124 p.

Environment Canada (2007a). Voluntary data for Baf substances collected under the
Government of Canada's Chemical Management PlanlleGbea initiative. Prepared by:
Environment Canada, Existing Substances Division.

10



SVHC SUPPORT DOCUMENT

Environment Canada (2008). Screening assessmenthéochallenge C.l. pigment yellow 34,

Environment Canada & Health Canada, November  2008&vailable from
http://www.ec.gc.ca/substances/ese/eng/challenmd®édatch?2 1344-37-2.cfm

Fentzel-Beyme R. (1983). Lung cancer mortality abrikers employed in chromate pigment
factories. A multicentric European epidemiologisaldy. J Cancer Res Clin Oncol 105:183-88.

Gage JC and Litchfield MH. (1967). The migration ledd from polymers in the rat gastro-
intestinal tract. Food Cosmet Toxicol 6:329-38.

Haguenoer JM, Dubois G, Frimat P, Cantineau A, arefois H, Furon D. (1981). Mortality from

bronchopulmonary cancer in a zinc- and lead-chrenpabducing factory (Fr.). In: Prevention of
Occupational Cancer, International Symposium (Oatiopal Safety and Health Series No. 46).
Geneva (CH): International Labour Office, p. 168-76

Hamilton-Taylor JM, Willis CS. (1984). Reynolds Dmsitional fluxes of metals and phytoplankton
in Windemere as measured by sediment traps. Li@aebanogr 29 (4):695-710.

Hayes RB, Sheffet A, Spirtas R. (1989). Cancer alilytamong a cohort of chromium pigment
workers. Am J Ind Med 16:127-33.

HSDB (2009). Record for lead chromate. Hazardoubstmces Databank. Available from
http://toxnet.nlm.nih.gov/cgi-bin/sis/search/r?dhsdb: @term+@na+C.l. PIGMENT YELLOW 34

IUCLID(2000). International Uniform Chemical Infoation Database. IUCLID dataset for C.I.
Pigment Yellow 34. Substance ID: 1344-37-2. Europ€ammission. European Chemicals Bureau.
Available from:http:/ecb.jrc.it/esis/

lyengar V, Woittiez J. (1988). Trace elements imlan clinical specimens: Evaluation of literature
data to identify reference values. Clin Chem. 34:8T

Kano K, Horikawa M, Utsunomiya T, Tati M, Satoh Kamaguchi S. (1993). Lung cancer
mortality among a cohort of male chromate pigmeoitkers in Japan. Int J Epidemiol 22:16-22.

Korallus U, Ulm K, Steinmann-Steiner-Haldenstaett (4993). Bronchial carcinoma mortality in
the German chromate-producing industry: the effeftprocess modification. Int Arch Occup
Environ Health 65F:F171-8.

Lewis PA, editor. 1988. Pigment handbook: volumprboperties and economics. New York (NY):
Wiley.

Lide DR (2006). CRC Handbook of Chemistry and Ptg/sB7th ed. New York (NY): Taylor &
Francis Group.

McAughey JJ, Samuel AM, Baxter PJ, Smith NJ. (19&dlogical monitoring of occupational
exposure in the chromate pigment production ingu§ci Total Environ 71:317-22

NICNAS - National Industrial Chemicals Notificatioand Assessment Scheme. (2007).Lead
compounds in industrial surface coatings & inkgidifty Existing Chemical Assessment Report
No. 29). Australian Government. Dept of Health &ueing.

Perrault G, Dufresne A, Strati G, McNeil M, Michaud, Begin M, Labbe J, Lariviere P,
Eeckhaoudt S, Van Grieken R. (1995). Physico-chahfide of chromium compounds in the sheep
lung model. J Toxicol Environ Health 44:247-62.

Pier SM, Gallo MA, Umbreit TH, Connor TH, Gray Dafpelleri FA. (1991). Silica encapsulation
reduces bioavailability. Environ Tox Chem 10:124%-5

Sheffet A, Thind I, Miller AM, Louria DB. (1982). &cer mortality in a pigment plant utilizing
lead and zinc chromates. Arch Environ Health 37524

11



SVHC SUPPORT DOCUMENT

Weast RC, editor. (1965). CRC Handbook of Chemiairg Physics. 46th edition. Cleveland (OH):
Chemical Rubber Co.

Wiegand HJ, Ottenwélder H, Bolt HM. (1988). Recelvance in biological monitoring of
hexavalent chromium compounds. Sci Total Enviror3@9-15.

Xie H, Wise SS, Holmes AL, Xu B, Wakeman TP, PelS{, Singh NP, Wise JP Sr. (2005).
Carcinogenic lead chromate induces DNA double-dttareaks in human lung cells. Mutat Res.
2005 Oct 3;586(2):160-72.

12



SVHC SUPPORT DOCUMENT

ANNEX 1: ENVIRONMENTAL FATE PROPERTIES

The most relevant information reported hereafteme&ofrom the environmental assessrient
conducted in 2008 by the Canadian government useetion 74 of the Canadian Environmental
Protection Act, 1999 (Environment Canada, 2008ga&® refer to the full stu#yfor more
available information

As this substance was not listed in a priority listler Regulation (EEC) 793/93, no risk assessment
report (for environment and human health) is awéaldor this substance.

According to the Canadian screening assessmentP@inent Yellow 34 meets the persistence
criteria as set out in tHeersistence and Bioaccumulation Regulations as it contains metal ions, lead
(Pt?*) and the chromate (Cﬁ@) ions, which are themselves considered to beitefinpersistent.

The current state of the science does not allow ther unambiguous interpretation of the
bioaccumulation potential of metal containing irmg substances such as C.I. Pigment Yellow
34. Experimental toxicity studies suggest thatdiestance is not hazardous to aquatic organisms at
a loading rate (100 mg/L) that is considered ta@spnt a reasonable environmental worst-case
scenario. Additionally, considering its low solutyi] it is unlikely that organisms associated with
other compartments would be harmed by exposutgsstbstance.

On the basis of ecological hazard and reportedsekeof C.l. Pigment Yellow 34, it was concluded
that this substance is not entering the environnmeatquantity or concentration or under conditions
that have or may have an immediate or long-termmhdreffect on the environment or its
biological diversity, or that constitute or may stitute a danger to the environment on which life
depends.

Solubility and dissociation

The measured and estimated solubility in water of Bigment Yellow 34 is quite low ranging
from < 0.01 to 0.764 mg/L with geometric and arigtim means of 0.135 and 0.382 mg/L
respectively. A relatively low proportion of the rpat substance is thus expected to dissolve,
dissociate and release the lead?{(Phnd chromate (Cr§J) ions in typical aquatic media with a pH
between 6 and 8 under conditions that are modgratét (~ 0.4-0.7 V, or dissolved oxygen > 4
mg/L). In addition to the low solubility of the mart substance itself, its encapsulation of the
substance in paints, plastics and coatings thaimade to last for long periods of time and resist
harsh environments further restrains the dissalutibthe parent substance and therefore further
limits the bioavailability of the metals containéd the substance (Environment Canada 2007a;
Lewis 1988). According to Pier (1991) silica enadpted forms of C.I. Pigment Yellow 34 are
leached to a substantially smaller extent thanideatical pigment lacking silica encapsulation.
However, recent literature showed that the paiieuforms of Cr(VI) rather than the water soluble
ones could be toxic (Xie et al., 2005).

Partitioning

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

16(http://www.chemicalsubstanceschimiques.qc.ca/d!@gajefi/batch-lot 2 _e.htinl

13
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As a metal-containing inorganic substance, a fatalyais based on log o and Ky is not
applicable to C.I. Pigment Yellow 34. Since C.lgment Yellow 34 is a solid and has a negligible
vapour pressure, it is not expected to partitioaitoBecause of the strong tendency of these metal
to sorb solid particles in aquatic media, a sigaifit proportion of dissolved forms of these metals
will end up in sediments, through the settling o§gended particles (Hamilton-Taylor et Willis
1984).

Therefore, the moieties of concern issued fromdissolution and dissociation of C.l. Pigment
Yellow 34, P5* and Cer', are expected to be found in water, sedimentssaiig but not in air.
Note that some non-dissolved C.l. Pigment Yellow(& the parent substance) is also expected to
be found in sediments and moist soils. When retbagedry soils, C.I. Pigment Yellow 34 will
mainly remain there with some of the substancehiegclocally into ground and/or surface water
ecosystems when the soil gets soaked by rain dingednow/ice. The solid parent substance is not
expected to be found in significant amounts in watensidering that its density is a few times
greater than that of water.

Persistence and Bioaccumulation Potential

Environmental Persistence

The substance C.I. Pigment Yellow 34 is considpedistent according to criteria as set out in the
CanadiarPersistence and Bioaccumulation Regulations asboth of its moieties of concern, the lead
(PE*") and the chromate (Cg®) ions are considered infinitely persistent.

Potential for Bioaccumulation

The current state of the science does not allow ther unambiguous interpretation of the
significance of various measures of bioaccumulatjery., BCFs, BAFs) for metal-containing
inorganic substances. Therefore, such substaneesvaluated only on the basis of their properties
relating to toxicity and persistence (Environmein@da 2003). It is anticipated that evolution of
scientific understanding will eventually allow bd®a interpretation of the potential for
bioaccumulation for such substances.

The PBT and vPvB criteria of Annex Xlll to the RERCRegulation do not apply to inorganic
substances, although they shall apply to organ@set
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ANNEX 2: HUMAN HEALTH HAZARD ASSESMENT

The European Commission has concluded that C.mé&g Yellow 34, together with lead chromate
and C.l. Pigment Red 104, "show(s) evidence focinagenicity in several studies with rats after
subcutaneous and intramuscular administration. lobadmate induced both benign and malignant
tumours at the site of injection and, in one stuBnal carcinomas. The animal studies are
supported by epidemiological studies demonstratimgncreased frequency of lung cancer among
workers involved in production of chromate pigmentee animal studies are also supported by
genotoxic(ity) studies as well as cell transformatstudies. The substances show resemblance to
known mutagens/carcinogens” (ECB 2003).

Whereas the toxicologic profile and properties loé substance may be useful to evaluate the
human exposure, main conclusions from the screeassmpssment conducted by the Canadian
government under section 74 of the Canadian Enwisgmial Protection Act, 1999 are reported
hereafter for information (Environment Canada 2008ge the full study for more available
information.

Bioavailibility and absorption

The low solubility of C.I. Pigment Yellow 34 is imdtive of limited bioavailability. The
bioavailability of lead chromate and lead-chromdgeived pigments has been investigated in
experimental animals. Administration of non-encdg®ad or silica-encapsulated Chrome
Yellow/lead chromate to rats by gavage (150 mghkadhy, 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-encapseid pigment. These results indicate that silica
encapsulation reduces the gastrointestinal bicaidity 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 chwomeoncentration in urine and feces were
significantly increased following administrationhereas both chromium and lead concentrations in
blood were only slightly elevated (above 5 pg/L ébromium) (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&hally, 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 tstdwntaining various chemicals, including lead
and lead chromate, had significantly increasedrolum 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
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 hlgod 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
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for spray painters. The author stated that thesgldevere commonly found in non-lead workers
(Cowley 1984).

In conclusion, there is uncertainty regarding tieawailability 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. tidiion, 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 wotatl 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 thabdelhexavalent chromium compounds used as
raw materials in the pigment production. The mayoaf the results showed an increased risk of
lung cancer among the workers in the plants whetl kead and zinc chromate pigments were
produced (Sheffet et al. 1982; Hayes et al. 1983+ B976; 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 chromaggment production plants in Japan where no
significantly increased mortality due to lung caneas 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 ety lead chromate pigments were produced
reported a slightly elevated risk in respiratogctrtumour, but no statistical significance hasnbee
reached (Davies 1979; EEH 1983). The authors saexllthat the numbers of observed and
expected deaths were too small in these studiesldbnitive conclusions. With respect to lead
chromate pigment use, the only available epidergiol 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 tHsdreé is uncertainty concerning the actual

exposure levels of the workers in some of the epidimgical 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 carzer been attributed over 60 years to exposure
to C.I. Pigment Yellow 34 and the observed excdssancer deaths is more linked to a mixed
exposure to soluble zinc, strontium or calcium ataite, which are known carcinogens, than to C.1.
Pigment Yellow 34.
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