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Organism-water interface

Biotic ligand
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reference Value® (2009)
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(2) EU REACH w80l ME MEMT % B2t oY
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s

8) TCC: Technical Completeness Check , FCC: Financial Completeness Check
9) TPE: Testing Proposal Evaluation , CCH: Compliance Check Evaluation
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b 5= A%, 37HIEEFEL(LAD, Latest application date) Z19j
ECHA®] 517H 1782 dfioF stH, 57FrollE= Y (sunset date) °]Foll=
57k A7) s BEETE HF The

=
o §
A

o -10

"

* (k=4 A4) REACH 4 69= A2l et 3= E= 9¥9]
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11) https://echa.europa.eu/phase-1-substances-of-very-high-concern#phasel-5
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[E M-10] S{51BY XA Hol 22 QoY
FEY £4 227} MK YEHL
Zugn B Qs HRIEY I8

C-C unsaturation

* Acetylenes, acetylides, 1,2-dienes

C-Metal, N-Metal

* Grignard reagents, organo-lithium compounds

Contiguous nitrogen

* Azides, alphatic azo compounds, diazonium salts,

atoms hydrazines, sulphonylhydrazides
Contiguous oxygen . .
9 v9 * Peroxides, ozonides
atoms
N=O * Hydroxylamines, nitrates, nitro compounds, nitroso
compounds, N-oxides, 1,2-oxazoles
N-halogen * Chloramines, fluoroamines
O-halogen * Chlorates, perchlorates, iodosyl compounds
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A EF7F = Silica(Silicon dioxide, CAS No. 7631-86-9,
112945-52-5, 112926-00-8) &) E+= F7It=Q HA A (Spinel) 27}
o] AAZ EFH IFAZ 24 AR 29 JE AAXE A0l EE]
e 2o, B =8 26t 35 davt otm WE" A HA I&

wo] AR 23Ha WFIL uhE S gk

+ A% =271
249 4% 21t 34 L 1 SAB A= Bk okl 57
A%, §o L #4] S0 FFL vAY o] F& L FEFARY R34
of 2 WEkE F % Atk U4 7] L EA SHo] Aol g8 e 47
9L AL 54 B0l 2 FFL nATE FA% Uk A9, B
L RE ol§ Jlsd AR(EH 5T )T 1] 349 15 B2

s 7h2H o2 9 7E F&0]

54 &5 o]0 1 =Y Faidol dFel Ut 7ML SFE
EA5t= 7HE ol 2 7B 559 =40 o3t I stES] FoiAddl
A #Ho] it = AL Yuitth. ol#et Mok E5tal, S50
RhE9] 7hEolZ Apol9] AoAgo] 1HdE AY, B 4 TA
(end-point)& 7FEo|2 9 7|} F&0|20] JFS Hrlo| LHdfofF 3t
ot 7REEolZ H 7|8 F50]20] BVt ti St follAdol ¥F= ¢

Ak 2AZ 9 A9, WAL 27HEe 42EL T8 » e

o]

%2,
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« 34 2 1 3PEY S8uE

)

T4 9 O SR £8dEE IEHE I HEAQ /EHeR A
4 ol2o] Ao 880 et A WA AEz AsH} 24 U 1 2B
o HEn(1EW) D SN WS 9 Y BaE oML LuHo
2 89Est Fage] et F4oleo] GAol Bl it /HsHe
Aoltt. olgfat ALWS 8T A9, B4 B4 B4 HYET 1T W M
s8AEs} B BFEL 7lzoR 180 f4o] AHHt 8w
M2 54 49 BAT 4 A FR 4wt AL A9, olew doue
olg3tel +EHEE 7EOR 9] 1FL TEe] TAH B 1

op
ol
kA
N
AT
flo
5
"
1o
o,
o
i
flo
[
s
=
/Yl
1B
o
i
m

£70] 7M53
o a1z} v

=)

A
y T

wafo] Hrkg 4 Ack

_

g = AT 1549
U2 s 52 53 A A7l w2w 2§30 SEaeyt st
o o8 % =

|

2 mWoEtiHenderson 5, 2012). 249
== ‘F84'0] old &, A4S} HEESl= ‘FAIA o] 455 H& 34

A drgshe Y 5 3len, dA=Z AAoldE 24e A +El=E

olof, F7FAQl &ty EA HHE ol8% FAHY 7HS(WoE,

Weight of evidence) FHHe A2 YA
(Henderson et al, 2012), REACH 5% A] &85t AAo|&E Al¢
A= T sy AHE ZHols in vitro(BBAY]) W 25 ol WE
s YUepd o glor, ol AU AAol&E ¥ &5 2 A= =82
gt o 42 ZEAE AFste Ao kg

o 0 A 25319 71& 2% 9 78 (category) &9l

o 1 &A: 7IEEE gigt JE3 PAol8E A HAPYEHE 4

o=
AA% ARRA 4% 9 Fhole WE: AWIR I Y
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BBkl BAGEIIE, F50IE/BEY AY AR, 94
7] 9% P2 5) A7) oEt A4 L w oleo] EAjgt g

(o]
of BAol&E A¥ AHE HIEHLE WoE HIHS

{4 Y
&% BACIEE 2%, 7IE AR vy A4S &9 =4 T
ol gt =z Wl 4%

e 3 WA 0-2 SAZIA A WoE FAHo wt 7|&Ed Hrte
s 71 AHe 29 0%

« 4 GA: 7|&E4o] s WoE HHol o=t 54 A= &<l 2 F7t
2~
T O

yAel 3%, 1944914 1289 HZ SRIEEFE AAol&E A&7 3
gith 28 A= g e skl digt 34 A+=48 ARE ol8s
of (QIA) YAoNA Ay YA W& 7€ 2 3 IFsF YA tigh
AL B 54 FFE B7Iok=d FAA] eIttt 3gA oA =
A W(in vivo) HSZ ol-&sto] BA|ol&Eo] 7[¥ket dv] &4 I15= &
AT &, tpAL o &2 4TA A F4 FF=4 7ol EFcl dish 37 o
PIIHREACH Metals Gateway, n.d.).

o fe) =]
F718=o] disf o] 7hset AEE 7NIeE IF3 HEHE 5t
Atk 7HEIZE S fE F50]20) 9% 5 H 1 3EY foiAol &

shgrERrel SaE Aol GeEAo] 2 Holg s %S

=
« 50|20 ARt PEEg JFo] EAsHH THEE ol IOl

HHsAL We
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counter ion Ex 7
As 4 =4 A== &
AHEE 4 AUTH

IR 2 4 o]0 U3t AReE TE F59@%E B 249
$)eE BHrtE FHAT E /8 A=RE O
OFN|EAL FHFE(cobalt acetate)?t HHEH

ion(cobalt dichlorideZ A|¥d) ¥ acetate moiety(sodium acetate®

Aol B B9 248 5 Aok

AL cobalt free

webA, ZF i 7ReE ol U Y F5(ES 93E = 7|E st
F45907 AFEH) RrE AREsto] FHE SHES i8S HIME 5
ATt AlFES B3] 9" IPE (HES WA ECh @2 S5AZe=
SARSHo] EolEglow, o= Aotd 1Fslof ZEghE RE EZO w4
=L A IPE o]0 7HIgS ousitt, o]et HIHL E I
ol T U™ A8 7HssHSIAM 31, 2010).

2 71 SRgHEo] digt 58 B Read-across F2H ARE Al g
/7t F4o] AEeA] S 2lo] dasith FARE =4

e of
ok ok

I&eF HAI¥s &9 5

31 2
FHoleg /H FE3EEL WSS Ao] AL 4 B,
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314 B/7F Al Lt AACIEES T 54 ITARE

(o]
9
oz e Susks Rol A Adste], Wao] w87 A,
ofe] uo| Fgol

2
7hsshe}

A% 934 WhE A% AAolRE VN 1B U A e} Be
o] Z7tw wed 4 ok

* in vitro A=
HE 42o] ot in viro ABARS AL AT @, 9o, F 5o gt
Aol 8E 7Ivter 153t 9 &4 bt 7P 7Hesith &Y k=
gt =4 FF A, a% dAY £ I EH4PA A7 Ex E #
HZ F)o] AFe FFS A 4 7o, AFZ Q= FATL in vitro/in
vivo AR5 &85t g5029 AAol&E B7HE HEE 4 Stk
* in vivo A=
7}2-E o|&9o] <gfo

Lk in vivo A|E AHZHE /\], Read-across AIH EE in vitro Alg

(A
l
i
o,
:10
5
<
=
o
>,
ool
-
o
i)
=3
)
et
o 4>

o

. E/\g%
su Ll AXE2 |, i, 7IERT 22 54 359 S ok AA
ol&E AolE Sttt E-8HHUS EPA, 2004). oH g 39 Ave
22l 7 dAA Ee2 a=A] gou, 2ast 4 7 15 ¥

S o DAY 78 B ool AX SIS U AR Bgol Av
% Seh. olelRt Wbl AT Al FES Wok He] /et AE

A|m

2
lle
S
rfo

S 7)gto 2 3t vy st
=4 9 BHE EF 20]&(cyanides, oxalates, thiocyanates)o] o

sto] QAFs FH 1 E|s 9 B7} uhilo] Hed Ao oitET) ¥r-eA 51E)

98



=
e
1
(N
H

AZ BT 159 4F I W 4 249 3/ E8 =2 AR &
< 7FAtH(Caley et al, 2007). OECD CCA Z&2713 Y Methanolates 1
50| 11 AAZ, 1729 Potassium ¥ sodium methanolateZ FAAEH, &
o =3 #2A ¥kgSte] 3 pARES FA%TE S8 7L

IF W 4 I ¥ HEY = pHol TE AolE ILHdfof
2tHCaley &5, 2007). °ﬂ% =01, Al 1 d2 o7 " = A=A 540]

£ o %o, o] Af dF IF W »F A=4
NEA o= 1185} %7}%‘3}.

OECD CCA ﬂiiﬂoﬂﬂ B71E 2F34A(Gluconates) 159 H$-
ol 23} ItEZ EFot= I1F W 7RE o2 JdFE A dfoF ol
@olﬂo%u}(cgdey et al, 2007). 7+&H o|&o] T1EWo |uto] H& 2
lenct o 2 $34E 71 % ol ol=ig A% Hadto)

i

Eﬂl o

)

(ox|

o =
AOR GEL THYR gete] 1FTT Bl Aol Teld
S ook W sled ool ggel AT weltn WrH: A
214 W7t 29 A 7hed oleg 1Y Wart g2 4 Atk

Lf) EU CLPO| M2 & % T 320 838t foid 25 WY 24

EU CLP 7lo]l=2Fl(Furopean Chemicals Agency., 2017) W Annex
VoA Aost= &4 9 1 35HE9 E42 ofdjet &t

O Y2AHE Y deA F45MO)L olg 7153t FEE HaEE 4 S

Gﬂ' Fe"2 QEHQX] gou}, goja]/Ed FHo| EAI5H= Fe’ BAM= Fett B

Y olRlER WY T 291E). & 94 AH Y 52 84 AfE vk35to]

OH’H Fol2 = Sol2E FAY = Aot o] IAFoA F& 29 AF ASkE A

U HgEo] =2 At AdErE "o
@ AglEoly elEd A2 oe FE53RMEA F5
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AFshErSo] 9oy 7HsAjo] e

EU CLPO| & &% 9 1 3Rt=9 #3344 &7 ¥He UN
GHS®} &dott.

ol9] F4, FE L F7] UVCBE EU CLPOA SstELZ 7H5EY B4
AA ] st ol8rtset HA AT gl A = g0l mE
Yrhdd. AdAL EdasoldeE FEed 54 9 7]E} =59 54
s LA JEE R R4 &l B oS0
Y7ol &8st AUt

—l

Fsdt £7E st

* REACH Annex XI9] W& EZ&9] 153 9 read-across
« SletE4o OFY 9 7iE| Al

O] A& (Read-across FHH)E F= lS= 8T o=t HIWHS
ol o8 BrPF ded HE IeEde 2E FUA(end point)
disiA AldE sk As g o+ Uth
sS4 A offiet 42 dE2 AR wdd & Sl
O 354 A87|(functional group)
FrARRE slehikgolur tiAl H7gof o5 et RojhES] A ofF
® 7HEay] W Axto] 4% siehEd &4 Wslke] fAM B 934

35 B9172E M SREUe O BAY Bejsle 54 olgels
27 RN, B RNl AN A1 ool HaE el A B



Jhelme] ATHe e, elnel o SeHe Uzt $5E 54
A3 Alo] Hs3tn] olF TEI] B SHL oI5 - Utk GAT &
3 T2E 744 B tiste] 29" AFARE Bl R4 ERE 9
3 A2 Qe dlEol A5, 271 ABL 34 GuE P B 7

o & 9 77 39HE9] read-across
Read across= + E2°] AR Fa14dE& 7Hlth= 7Hgoll ZASH, &
Z 40| tiste] d#% JH L A5E tE E4=E 45t Aot read
across 449 7|2 AAlE 5= AldS dastet ARESH | fte s
read across 7I'@°] 7 AlFEH o2 FAE Ao] QSAR EEolH, {7&
o] tigt dl&Z st &&= Ut
2 11 3REE9] Read across W &8 Al HE=A] Al Eofof OF
= 7/1% HA ERoA Y F40]2(E= o9 Asketd %‘EH)«] YA 0]-&
ok, d¥td 0= Read across AH= &8 B7tE= & —&-‘Q’ﬁ(end
point)> ot#iel At
© F8=4FHT, 4, &9
@ »& T4, & A=F4
® o& R, 571 R
@ RHERol5/4
® AYAA|E Ho|YA
® T

©)
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H=
L

Al (read-across)ol| W&

(Read-across) HH
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g0 F 5 o1}l 47

NOEC, 19 nE S48 sAdA+E 298¢ & &7 %\—%fzt}.
@ 497 BA ) EES LAY EF
T4 24:(q]: PbS)2] A o]-&-Eoll Hizt £ T
g A=E B7F Al Ao Bt o S0 o FHIE AIFEE PbSY 7t
AL = 5 LX) 53t
AAZ steEd &7 3 BA 5o Bt 800 mEr fei gL
FEAR UVCB &4 57 Al 3 F= 7204 BA0l-8ES 1L2sto] 3
o 2o mesof art
® 59A: 24 AA AmE ol l";r%-
4 FEZ UVCBEE AAlo] tiet ARtz (cl: #Hg/&3)4d Al

o

o2 F-l.)—é— olg3to 24 Paale Agstol B 4 A
(o]

9

O

44
=

=

ol

I
oo rlo

A wz}iﬂ SHHE, 2600 AT B ARE o193 A 2

uet BRE 4 olrks Aol $o7t "asi
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C}) EC(European Commission) =& 2 1 }$tE 7tH 12| M2H
7}E11‘7ﬂ(Category) AEHS 59 sehEd B T8 disto]
FHRsHA AFEE. eI JEHE =4 0] 850122 7|VeE
YERF O ]H}O}Oq Y=Y, AL dEo] ot =440 BE ¢ U2
2 oF stchH(Patlewicz, 2005).
=5 9 I IFEY FEoEe= S50l AAo|EEY JF2
a|z)719] 7] JLH AR Al 7o R AAEH, ZHIY FEHY

79 714L okget 2ot

D SHIFS FEole0] JMstel teh, 7128 o] &(Counter
ion)& F4 W 71 BRIE] 4] fHIE FaFS XA P

Aoz Y.

45 w4 9 dselgsl AAOIEE, AE £
AW 454 5o HRE 1R SENES
® 7t ol o] ol FdolLe] fal4e] FFL mAh: L
EGRo) gt Fa5Y Aol A8HA &S 4 YUrk
@ FHol29 thst Akt el wE 94 Holo] et e
2 gt

olefdt e £7] B&ohetEC] ALED §7] 4IRS TEIs]
B She A9 e Fowale] WA 4 olrk A E4o] Y A
o Fejxl Sole ACl: AUASHE, SAAY S)o] EFE FARE HHo]

4t

r
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I gz

2h) US EPA 2£ 3 7 3= IJt
u]=+ EPAS] Toxic Substances Control Act(TSCA)°] w2} &2 H7}
Aol BFs FHE| e wH4S o|&stal UtkMoss &, 1997)([Z18 IM-13]

;47\)

TSCA NEW CHEMICALS PROGRAM et A Cuorises U
fudes carbonyl 8| ’ |

(NCP) S0 s g

yres and alsa, pro

CHEMICAL CATEGORIES

Lt pevised: August. 2010

[22 m-13] 0|2 EPA TSCA AlFsiEi2%! Z2lE 95t slete X!
FHE|2] SHHM(ZX:Moss et al., 1997)

s EPASl =% H I =S ot ThEalE] bAoA =
£oletE9] o] 23, #&deo] WE YACl8E 5 ALBstooF sh= A
= OECD, EUS} FAFSHAl A&3te] 715kl it wl= EPA= 5% 4
-1 Q}HLH-J A7 A%t 2 ALY THoldAE 7H‘*(Falrbrother et
al, 2007), &% 1 sik=ol dist Hsid B7F Al 249 54, &

FH, 5 IFE 947, =& IH, #E v= S45H 5= TTHe=
B71eoF g HAISIATHIZE IM-14] F=).

US EPA°1]/\‘1 A 333]-—1_:_- L4 1;1< 7 _94_0 ‘4 _Pr—g,—Hxé n=
- =

.
- —
A =P, T 54 B4 B4 52 L
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EPA 120/R-07/001 | March 2007
wurw.epa.g0v/0sa

Framework for
Metals Risk Assessment

[23 mM-14] US EPA(2007),
Framework for Metals Risk
Assessment

2 25 & 1 3g= Y el J0jEA H ol 2R =

ol

HI
ot

7 MECLAS(MEtals CLASsification tool)

MECLAS= @A (Tiered) HIF412 &3 o=, UVCBY &2 &H37
F71E49 7ol &7 Al AEsiof & EA wWE £A sid= #s
e 78 Hd=, EU W E53% 771849 f6148 &7 9 B7HE
flote] &&= AT

[ MI-15]% Zo] MECLASS EU CLP, UN GHS, US OSHAE 314
AMzlof ZStstH, EU CLPO| wE sFeh=dol X3td £/ ﬁﬂr 2 AFAA
AA 25 23, AT, MAS, FHE=471E4(ERV) 52 =g 4l
AssE & 5 F453=0 Wi foid Rt 7]-°}‘3} E]t

(
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Wy 99 E-E(Building block)7+x% B33t F$-
F, 57t reference list(®:. 4&), ol st LS F715to HIHE
o

AT

o

2
N

* GHS

\ | LT e US OSHA

iny =
| ] =<
MeClas —

e MARPOL

? | \>  IMSBC

[J8 1M-15] MECLAS && ¢

MeClas &< H77|1Ed9 =4t 5 AHi=4d9 #did &<l
o HT Bolde AT + daon, 7] 5ol Ui JEE &4
3] AHE “‘% E3, MeClase AFAAIR} 53790 24 o83t St
: 3}31 T A= AR

9] read across)—- 93}

O E357] UVCBY |3l &5 240 tiA

@ AFAA Adte] 24 H3HF7] UVCBY d¥d &7 HF

® 5% 54 94 it 2 A4 As

@ % ARAAFAER 2 AE=s4d 2T 25 daAdH
SIAl 7ol #E A= T8 SHE AT



71 o] = thdt o] of7] #Ho] UEAKH(E M-20] F=).
[E IM-20] MeClas?| 7H& o=

Version Date Main features
Version 1.0 | Q3 2010 [ 2201 =12 HAE ATYE AE

Version 2.0 | Q4 2012 EH‘PJ CLP 2Kt ATP 1| E

Version 3.0 | Q4 2014 |, MarpolGHZR ) 42 @s

- g ZE

_ o XtH| 25 25 GHS C|O|EH|0|A
Version 4.0 | Q3 2015 || o o S5 A + HoHH0|A B
* EU & DSD/DPD =% 2= HA

e Y717t RAl B 3 HOO|EE ®flot O £ AUMA
7tsotA ot ME2 IT 24(T architecture), %Fgf%l
Version 5.0 | Q2 2018 | I2{T AM2Xt QIEHHO|A (HEZ SM, ZAM XY, SHEtE
S AL
e Tier 2 QA 744 ¢ (SiO20 st SWERF E7H)

4 87

%
i

MeClas% SAA(Tiered) A4S 7802 oto] 49 &
Pot, TAY FIHFAo] YRS ol Zo] +PHETH[IH MM-16] F=R).

* MeClas H¥
 Tier 0: & &40 7|5Ist ER(ERF 7t 2ot 3% 9 58
= 100% 714)

23 FHoR FES/FETH A8 9 YA ol8E AEIF HET AL
of &89, ICPEAS 7[vtoz ot Y& B4 Fis 71%2§ 7} S =]
™, 0]§ 7hse SEIBETH Am 9 YAol&E AmTt FET B WD
HAE B3 3 7}% AR et 9 =0l ZB/(CrS %'8 = UVCBE
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m.%?émw

MECLAS Tier 022 B7}13 A%, MeClass IE0] 7} H529 CrOs
(CLP Annex VI W 7FF 340l &2 d5k5)o 2 &Rttty 71g3sict

* Tier 1: &erFo] thet A5 9 FESHE A=o] 7[Ht EREGEsie
100%2] ete] A% 1)

XRD, EDS ¥ WDS #4311} Z2 FE84 &4 43E 7|2 = Tier 1
of W2 FrI7t Y= At MeClasoll F7lotaat ol E49] FE3F A3t
(AA =3= diH] HEE E= 35 94 oiH] 9WEE) 48 Al MeClase
A4 9 3J8kE HlojHe UN GHS E+ EU CLPY| @& S35 BF 43
< 7|8te 2 @rity £49 23tE ERFE Y

* Tier 2: &4 4 23 9 T/Dp Z¥e] 7|5kt &7

Tier 0 ¥ Tier 13 Zo] 100%2] €313 7Hdst= t4l T/Dp AlE 2
s &85, A ol&o] 7hsdt AR R e sE 185t
5 Yt AR, ILE FH0] 1% i 40| 28Y ¥ 0.2%%t
SlEe A W FARB R EF Al A ol Tt AUEY F
TE 1% x 0.2% E= 0.002%= 2Hch

* Tier 3: 24 54 AI¥A= 7]6ket &F
52 AAof gt Alg A=E 7Hto g By} £8sts, MECLAS W 48

S &=
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(" TIER O A
Classification based on
worst-case assumption
\_ of constituents

|
TIER 1
Classification based on
speciation
\_ of constituents

TIER 2
Classification based on
bicaccessibility
of constituents

TIER 3
Classification based on

measured toxicity
v kof the UVCB 5ubstancej

(22 T-16] 2% HA

)

A

INCREASING KNOWLEDGE
NOILNYI34d DNISYIHONI

*» MeClas 7]&% ¥+
e DB HE X 4 Eol|j4
AR 0 2 (= AR EE571E40 gt 01
g5t ERE AAUHEC, 2008) Az7t B3] 73% oA Prl=
H TEEE ARE E85td] 7t B £%E R
E(cut—off)% 2§51 'B‘H% Folde=

o [N rlob o

9, n‘,?lh ol

g M

FIgo

o oM,

2 %

N =\é m[

o, M

ol

2

OPF
OID
N
%
ol
o
:oé
ox,
N
Kl
il

X,
9,

A4S gHdk= TS

&0 AREETE A& =01, 848 8 =489 B¢ EeE 24 155 &7 "3
=& 38 M AlFE F2 559 A %)7F A=, go] 25%E x5}
= 4%, A4 =gES 34 & 12 EFSt olgst &E 3
MeClas®] “#BE(backbone)” AHAF HEo|H, d¥tyo=z L3t HP



GHS/CLPO] & &R7<5 At #3514 ‘%‘.ﬂw% 4=
A/ s=dA 2 M Aol diet JEE a+%t
TIE FHo] AL "o tist QAAA AL IEH(EFTE), UVCB

Z] O
34 9 AB(concentrate) B FHA(EH)L} &2 et 5 #7149

A, B /1RO JES T M WEoE BN 4 gt &, 48
L oSBsy/gELE 2Ng Ed BAY 4 ok AREAS o
At 5

ICP(Inductive Coupled Plasma Spectroscopy)& AR&sto] 2
23}/ F=EE BEAS & /3584 FESY B4 B
du)go] 9Jst EDS (Energy Dispersive Spectrometry) E&=
WDS(Wavelength Dispersive Spectrometry) E+ 352 A= H717} 7}
53 XRD ¥ @H|F - QEMSCAN)E ARgsto] 243t 571883 += o
ZA0Z b RS B FUEAE Aoot=t QoA 7MY 593 E
A2 AREEE AU Bt
2o/ 4=y EA3 st Rl AEmo] © HA AR
7Me(AAZ A7 v]&S ZAst= b AHEE)
@ (BEAZF #HoA) TE3/FEH EHHET ] Zot ATH Y
® o @2 "5 248 SHT 4+ enz f& s, &9
FZEI/FESHE B4 &R &2 240 F-8oitt
=, B9 FUE4Y FodS TF ST HA wiA oA Q] &5 E
=/do| 9] W&o o5 2. A& =0 84 1

A g
AoA 282 F501=9 FE/E8, w8443 LA Bl& Aol9] a5t
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WE,
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(i,
)
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2
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o
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o4

o
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)
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oX,

ol
N 2 o
flo

[
Ju
[>
g
fu
o

(o]
i
RN
e
A

N
ol
i)
e
o
O
o.
=]
oQ
o
<
o

ol gES A&k Aolth A& B !
Zconcentrate)o]] ©3al Skeaffe} Beaudoin(2014)°]4, &F9 HL
Skeaff 5(2008)°14 A= o] it m7IA| =, QITF A7FE A, A+ =
= & d4 a9E 4o 5 e 259 A ol&ES 1Y & A
(Henderson &, 2014).

AA, &7 Folidel oSl = 714 &34 7] FE(GHS % CLP &2
7). & 559 Fol2(massive) FH" Tz "L FEH"(YAZE 1m #]TH]
s A2 oE E77F F8H

- 235 BR/AAEEE 93 golguol A
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MeClas == Al Hlo[HE AT 4= AES 4% wjd dHolEE=
o] tﬂOlHHﬂOl*E 7o 2 3t é 1) = *P?j Ao} st 7]Rke]
AAEF GHS dlolgHo]A, 2) 34 %3} BER(CLPY Annex VI 4
ATPs®] & AHolE), 4 %E‘O‘MKSCL) M—74 T8 £ 23
231, GHS A &7 TlolgHo]ARY AAlER7I ¢45d B+E Xk
EU CLP dHloJefHlo]A T8ar 3) webdell thigt TARC H|o]EH|o]A(WHO,
2014)E =3bot= US HlolgHo]lA ¥ 23| X] QALY o2 FEH0 gt
GHS AAER TlolgHolaRy A EF7F gud ¢ 59 o
gloJEHo] A7} 11 oot} o] 9] KE flo|EH|o| A= teFet pH(S, pH
6, 7. 8 % SA7IEE(TRVs) 7oA 23=d" IS4/
AH=EA7|ZZHERV)S 7|Hto g 3l o] =7 27} golg] AEE 44
71 & St 9E 50, =olu dE ZE2 tE =749 GHS

* MeClas®] #8284

stetd 244 9] tA F7to] AREsE] 98 QSAR(Qualitative Structure
Activity Relations) 9] 84S &35t7] Y5t MeClas:= OECD ¥
2o mat JojdH LA, HosHA| o2 duEE, F9H 484 49, A=
Aatel 7ssid 71ed sjHos GaAS FURit

Show: | Deme compesinen  ©

£ of TOP tost pi-5 =

I Surface area (m21g) from referanca material tsated in TDP teal

TIERO0,1,2 — Tier1 EEEED Tier 2
[O23 T1-17] MeClas, 24222 UHPH M2 HAE MUY L WIHERL
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Self-cassification

Endpoint (GHS) EU (CLP) US (OSHA)
Acute toxicity-oral Cat Mot classified Catl 5§
Acute toxicity-dermal Mot ciassified Mot classified Mot classified

Acute toxicity-inhalation Mot classified Mot classified Mot classified

Skin corrosion/irritation Not classified Not classified Mol classified

Serious eye damage/eye irritation Mot classified Mot classified Mot classified

Respiratory or skin sensitisation

Germ cell mutagenicity

Mot classified Mot classified

Carcinogenicity

Cal

Reproductive toxicity

Specific target organ toxicity - single exposure No

Specific target organ toxicity - repeated exposure
Aspiration hazard

Hazardous to aquatic environment - ACUTE

Hazardous to aquatic environment - CHRONIC

[22 MM-18] MeClas &2 °9IEJH|0|]AQ| screenshot

* MeClas?9] &&
MeClas =7+ iUVCB €3 552 {%t EU REACHO ©&E 5FAF

Az R 714 7 B7F 5 &=L A

General Information

Marme: slimes and sludges, electrolyltc refinlng of tin, lead and silver containing alloy
Implementation: EU

Type of classification: self-classification

Remarks:
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Lt) HERAG(Health Risk Assessment Guidance for Metals)

HERAGZ &5 9 F7a53dE2] fsi4d B2l titt E8H44d= £017]

fIste] Al QA sl B7F B Eol Higt /1 8E Alsst] fiste] off 7|2
9] oF Ado = AU

* Defra(Department for Environment Food and Rural Affairs (3=))

» Buras(BEuropean Academy for Standardization)

* BuroMetaux(European Association of Metals-)

» [CMM(International Council on Mining & Metals)

HERAG 5%, a53ghE, o9 2 78 77129 542 o459 99
£ (Building Block) < H41Z & det=d fai4d B7F 2 2AA%
L= 371 2 B, {6 B7F 2oko] &80] 7hssteSE skl

=5 9 I IRkEY R/ B7F #TRIste], HERAGE =4 sHE,
Holeld 9 A EAA=C] ot BrF dA, Az Fof 5o st
AME AFstal Sloh. HERAGS =4 sHIg] ozt ARolA S8
3%(Zn, Cd, Pb &)l tis] &1E B =Eo ot BAolLE, 7|&
B7F A= 9 EU ESR T AFGA|Q] 221 Qs B7t] we 45 H
T4 o]l Ay ¢ I FJEE AT & Ut

Hol¥/d 9 7%, HERAG= 7]& ®oldd AIFAR 9 {7]=4o] Higt

Ztoleoltt, & ZRolEoM e 54 B a&53dE, 7719

| sl ket

F77F olF7] W&o 2L in vitro ¥ in vivo FAEA] gt oA

ALHE &3 #9148 27 HW ATy ZaAdes Axsed, [1H
[-201 &2 B7F Aa AlRberaid.

T3, HERAGE &% 2 1 &9 Y, 49 B=E &9 A4

LZof tisto] A5, =& AEE HUHY AR5, 4 B 9 o e

L= B7to) gt /i@ o] 7hs't =(Tool)oll Wit FEE Al-stal Sl
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Mechanistic studies

[23 m-20] 34 Y 1 siEEe SHH0|HEY A" H
(&X: HERAG Fact Sheet: Mutagenicity)
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Ct) MERAG(Metals Environmental Risk Assessment Guidance)
MERAGE= &7 #3514 B7F i, siekad o9 2209 9 =& miAE
Aol EE, A B7F € &8 7F U 5ol tiste] o2 Fact Sheet®:
&3l Fstal Sl
= g WAl w2t ghekg, 2+
=3 9 & 23 Zﬂoﬁ}% Z70] 2710 AAolEE R =4 Il ot
2A yehd £ glow, T i A =9 &4 B FHIH4] o] A E

=
@3
=
®
rr
o
ol
o
b
>1-E
ﬁ
4o
)
l_r
e
rﬂ
rlot
Y,
d

*“iﬂo]%%—% =30l F71Al9 FEo] ExHE AEE YHsi ol=

Aol &£ -35td EA, 54 sHl, I, 24 E, =E WA bt 2

E‘rx‘ MERAGOA ARESH= a5 AAol-&-Eolg= &0l MeyerZt 2002
| A At Ao, [ M-21]3 o] A=t

Environmental availability Bioaccessibility Bioavailability

Site of toxic action
(roxicological bioavailability)

Abtorption ﬂ
- Distribution
e+ <
Me metabolism
K OH = v

H*, Ca®, Mg¥*,... |

Me-DOM

b —
OH  m—
Op = | | Me-sequestred
OH — phace - '1 Excr r'hm\.l
b —
OH e
OM ==
OH = Bioaccumulation
i i :
%T{ —| Solid phase Detoxification and storage
OM == (sorbed)
Membrane
Water, sediment, soil Internal

[O8 m-21] 25 4HH0IEE0 CHst 71Y iR
(ZX: MERAG Fact Sheet 05)
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[0l 8E& olsfstr] AdiAE A F&oldt gol2o]
g7t= *@%5—‘} 2% A (binding sites)E AASHAY
E 58 2 AW Exo] it &Rlo] "gsitt.

A 0] & SRS fIsto] theFst A 7= 2d 9 AHo]&E Hdo]

o

A% @ FZFHYoL, @4 BIMZES 34 0da, §7] F5029 W,
A<
T

A4 §7]) 24 9D 2599 W& AgCl ¥ HgS 59 7]gF 7] &% &
Sof gt I =510 E=%t A og ol

MERAG:= [ M-221% Zo] dA A4 Sz w=h 55 2 1
shb=el ot & = WAl mE AAelgEL &4 WA
A (Tiered)FT WA L2 d&0] 7S st &4 wAd &A%

= 51 O =
A ol gk XS AlSstal Uk
TOTAL METAL LEVELS (MONITORING DATA)
WATER S0IL SEDIMENT
Tatal Total Me- Total
Me-concentration concentration Me-concentration
]
1 I
AVS, OC,
Ky 88 = _~ PHYSICO-CHEMICAL SPECIATION MODELLING 1 e
Dissolved AVSIOCIFe/Mn
Me-fraction bound Me-fraction
Ca, pH, DOC,...
(speciation model)
Frea lonic
Me-fraction
.‘ [ E
| Toxicity-based models (Blotic Ligand Model, Regression Models....) [
[ Bloaccessible/bloavallable Metal |
EKZBYAIL&EIU]I&E&J&EMEHI_HQDELL[HE
]
NS N/ N
| Biogeachemical Region X, | Biogeochemical Region X, | Biogeochemical Region X, |

L

[T Im-22] SHB0ixE YH0IZE HE SEES fIs ME2at

[

(123 MERAG Fact Sheet 05)
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E@, MERAGE %8 343 GAclg§8d 9T v
FE) e AL B FRES BASt] B 34 2 1 8] o

¢}
o
Bt 59 A BT 5 U= Skn Ut

fr

o
L)
o
0k
i)

2h) MAHOI2E HEHE &S 4 floid Tt

Bio-met, M-BAT, PNEC-pro= BA°0l-8E FEE &8I A7l
it A S dlSshy] A% == Ee =7 Biotic ligand
models(BLMs)2] A4S 7|§to= Skl Ut

FHATY =2 JEg W HE 99 44, FH 55 olF7] Al
A QS Water Framework Directive (Directive 2000 /60 /EC)=
AurQl AL AT HHAlE Q| Ee 36 3o =E5ty]| 9tk EF
9AE gttt WEDol =3 EU =99 47% ol HERE 24dof

el B7to A8 & A= AMHEAF X3HE Eoltt. diF £9] =4

B L9 EQS &5 oo R HHA HIE HAs] 5 A lEES
F718 AR st A S ISt Tiered A B7HY
AR = FFEA7]F(Environmental Quality Standard, EQS) 7%
=75 fTt 37 2719 ARESk= Aol

* Bio-met

Bio-met TRAEQ ARZ JPHE QO MS excel spreadsheet U
“lookup table’™ ARCHE (Belgium)/ WCA-environment (UK)o|A] 7t
ot 2EkQl ZHlE 7Hto g2 3k E(www.bio-met.net)2 Microsoft Excel
2007 % 2010004 Hsotes AAEAY. Sid AZEC] E2
BLM(Biotic Ligand Models)9] A4S 7|4to g 3t o] E& AA| tiered
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risk assessment®] ¥F E= EQS 74 &4 ol 7 719 ARst=
AL HHOE (LY 1I-23] H=).

Bio-met2 AA|0] L5 1sto] g, YA, o} ° Jog o3t LAY
2ol digt HAA S 8T 4 e, Fd 2,000719] MEC]
ot Atm Yo] 7hs5t.

S o] B2 FAeAEY A =89-3y &4 AHE 7|NIe=E Shof
HCs dtlug/L1% 5<% 5% AA0l&E A4l 75ttt

[d2! M-23] Bio—met bioavailability tool 2™

= M-BAT

M-BATY=  WCA-environment (UK)9A 7§18t MS Excel W
algorithm< 7|9t & 3t = ¢, ofd, ¥ ¥ UZA-& BLMO| ©=3tH
HAolth, M-BATS 8 Zit= @FolA s 2704 359 A o]
& 7hstt & F4A|olH, o]F EQS B=HH & o] 743} Hlustod
371 o QA

M-BAT+= MS Excelo|A ZFssl2 2 BLMECTH A 7|HoA AL 4
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m.%?@ﬂ)
93 34o] . BLMO B8} dlolg ejo] BH A7)

Al EES FF= HA= F82 Wi¥le= pH, s ¥ DOCo|E=
= WSS 7N g Stk AlEolA e, ofd, YA, 9 v&
g =248 A9, 233 w/L) Yol 7kssith. M-BATS XYl nE
BLMY| =7 -3} M {= DOCE AlQsta 72+ a5 Wt th2n, 15 g
/L2 $AHE TR Aole BE B0l G820 ng/mlE SR 2
2551 Wels bl 2ol et
« FZ(Copper) - 3.1 ~ 93 mg Ca/L, pH 6.0 ~ 8.5
YZA(Nickel) - 2.0 ~ 88 mg Ca/L, pH 6.5 ~ 8.7
e ulYs(Manganese) — 1 ~ 200 mg Ca/L, pH 5.5 ~ 8.5
e ©o}d(Zinc) - 3.0 ~ 160 mg Ca/L, pH 6.0 ~ 8.0

[ [M-24], [ [-2519F Z@o] M-BAT 3 A] 2], YA, o}d £+
Y7E0] &4 FEo Uit JEE UHI A= 250 iz YA ol8E, Adl
T ZAAH|(Risk Characeterisation Ratio, RCR)7} EA|EH 1& ZI5t=
A4S Aol F2Mor FxEo| HAHT

[23 IM-24] M-BAT 474 &tH
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Wetal Bioavailability Assessment Tool (MBAT)

i

it
A
|
|

ton

[22 m-25] M-BAT MEQI3 L Zn}

tH

= PNEC.Pro
Deltares(The Netherlands)olA 7REst MS Excel W algorithm< 714t
o2 3t Eojti(www.PNEC-pro.com, [1¥ IM-26] #X)

AT 24 W2 54 sk ATAE oat Aex MskAoly HAl
EEMA BLM= 7I¥te® X9, £9E F5, YA, ofd 118al |l X9
438 PNECE ARt E3E A9 PNECE A £45 g high-tier
sl B7toll AMEE T

PNEC-prox= Y<d# Ministry of Infrastructure and the
Environmento|4 &<l PNEC—proT‘:— EQS &4 HAES} WFD RI1E 9
gt A AAZ FHHT PNEC-pro V6(20164 119 &A)7t 4l B
Hdojw 19 =AZARE o|ds] /fEESGew, Water Framework
Directive TF-EO] £¥S T A TS50 ths] AZHch durzel
EQS¥ &E] BLM2 A=l dist A=A sl ”17]'01] sohd &
AT Aot} o= Sa52 AAolEEC wet dE =
7] 9Iet 2244 B7F WRle A5kl

F

mﬁ rm
_?L m[ru
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http://www.PNEC-pro.com

PNEC-pro V6

BLM tool for calculation of bioavailability of metals

gE RE SEE 045 gm BH BSEH 27
% 2 pH 5.5~ 8.89] ¥l o] Yo
& Aol AT Jo9 Hawo

TLLUICY

ojof 3ttt BLMO
Ca ¥ DOC%} Z2 ¢}
IS E 5 Utk

A

National Institute for Public Health

Encbling Delta Life 7 il
s o

Minisery of Health, Welfare and Sport

What is PNEC-pro?

PNEC-pro is a user-friendly, state-of-the-art tool for
professionals dealing with the assessment of surface water
quality. It calculates local, watertype-specific no-effect.
concentrations (PNEC) of copper. nickel, zinc, and lead based
on Biotic Ligand Models (BLMs). Local PNECs are used for
compliance checks in higher-tier risk assessments.

PNEC-pro uses routines that select functions with the highest
reliability. based on the input parameters that are entered by the
user. These transfer functions are tested against validated, full
BLMs. They replace complicated BLM procedures and increase
the applicability for “routine’ water type-specific risk
assessments,

PNEC-pro is endorsed by the Dutch Ministry of Infrastructure

and the Environment. PNEG-pro has been implemented in legal
frameworks for EQS-compliance testing and WFD-reporting.

What is NEW in this version?

PNEC-pro V6 offers some new features and updated routines:

+ BLM routine for lead (Pb)
Being a WFD-priority substance, lead is added as a new
‘substance to PNEC-pro. Bioavailability corrections are
performed via recently developed BLMs.

+ Refined, up-to-date functions for nickel (Ni)

What are Biotic Ligand Models?

In contrast to generic

i BLMs.
chemical speciation in the assessment of ecotoxicological risks for aquatic
species. BLMs are asa

site-specific risks based on bmavm]abl[lty of heavy metals.

Stap 2:
Competitive binding
to biotic ligand

Step 1:
Chemical speciation
in toxtcity test

=

/5 Biotic ligand

Step 3:

Wormalise NOEC to

Inorganic ligand site-specific hazard
lexes, concentration

Organic ligand
complexes

Deltaresis a

independent. non-pr

corporate

inds and

glabally

nce of our work is the

entific institu
has over 800 emplos
based in Delft and Utrecht. The

Netherlands

Deltares inzminutes

The refined nickel functions in PNEG-pra V6 represent the Download
mrl'ﬁﬂl sl:lerlllﬁl: status of revised toxicity data and

for reliable, higher-
tiered compliance testing of water quality standards.

[a3

PNEC-pro version 6

AT

M-26] PNEC.Pro A74&HH

Bio-met, M-BAT % PNEC-pro €9 H|1&= o} 471A|2} Zo] Yephdty,

@ PNECO] 1|3} Bio-met¥} M-BATS &£83lo] H4H oz AAtE

@ L7 =2 MEY FS o= Mo Flo] B¥H

® SHFEHsT go] glol A= wWAHTE dE Al Bio-met local
HCs, BioF. M-BAT2 PNEC, BioF. PNEC-pro2 7%-ol= PNEC
T A= T

@ PNEC-pro9] 4% ¥38%¥ PNEC &3 %9] 2= e} g3} HCs
S AES 7
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[E 1M-21] Bio—met, M-BAT ¥ PNEC-pro2| 7|8t 82| ¥ ¢|-S2{H4 Hjw

0| Bio—met M-BAT PNEC-pro
e =H| Bio—met UKTAG Deltares, CML, RIVM
=7} = = HEHE
=78z BLM BLM BLM
olay o pH, DOC, Ca pH, DOC, Ca DOC
B Zrga=r EygaEr pH, Ca, 3X34=5
o =1 (Cu, Ni, Zn, Pb) (Cu, Ni, Zn, Mn) (Cu, Ni, Zn, Pb)
PN TR
saz | S%Flal He | T EE =Pealle | Za PNEC, p, RCR
= HA . AHX 0 = j y )
BioF, #M0I2E, RCR MHOIZS RCR HCh

OF) Metals and Inorganics Sectoral Approach(MISA) T2 713
#+¥ REACH 49 met 5% 9 S59Ed 55 A
READ-ACROSS7} ¥ 9fsHA &8&H ZE It om (&4 F, 2019),
EU ECHA®} 73 vHEZ45E 3| (Burometaux)= 20189 1¥€9HE Metals
and Inorganics Sectoral Approach(MISA) T2 13-& 53] REACH 55
Al read-across7t AE&H 450 5] read-across AEA=O] gt #H
5 % 1=3E A3 FolH.

i

ol E A E3(2019) EU REACH SSA] read-across H)
A& AHEStel SEARE AlEtt AR gQld MISA Z209 | 245
2 e HAEGY ekEdE AASt] AlFARE EoR B8
BARES 4/t MISA Z2IHe F 19719 AaAIHo] ol
shaL 9lom 30370 =do] Eg=] tH(1d 1-27] F=).
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Metals and Inerganics Sectoral Approach list of substances

“ECHA

EUROFEAN CHEMICALS AGENCY

Metals and Inorganics Sectoral Approach list of substances
This list includes the substances provided by participating consortia as part of the Metals and Inorganics Sectoral Approach (MISA).

MISA is a voluntary programme that is endorsed by metals and inorganics consortia by signing a framework for cooperation. The agreement
includes a rolling action plan for 2018-2020, which aims to identify, by the end of 2020, any outstanding REACH and CLP standard information
endpoints, as well as further information, supply chain communication or risk management needs, where relevant.

Substance name EC numbei CAS number Consortia ECHA infocard

alurninium 231-072-3 7429-90-5 Aluminiurm REACH Consortium Link

aluminium hydroxide 244-492-7 21645-51-2 A inium REACH Consortium Link
aluminium oxide 215-691-6 1344-28-1 1 REACH Consortium Link
arsenic 231-148-6 7440-38-2 Consertium Link
diarsenic trioxide 215-481-4 1327-53-3 Arse Cansortium Link
arsenic trichloride 232-055-5 7784-34-1 Consortium Link
cadmium 231-152-8 7440-43-9 Cadmium REACH Co! tiur Link
cadmium oxide 215-146-2 1306-19-0 Cadmium REACH Consortium Link
cadmium hydroxide 244-168-5 21041-85-2 Cadmium REACH Consortium Link
cadmium sulphate 233-331-6 10124-364 Link
cadmium chloride 233-296-7 10108-54-2 Cadmiuny REACH Consortiur Link
cadmium nitrate 233-710-6 10325-84-7 Cadmium REACH Co: i Hink
cadmium sulphide 215-147-8 1306-23-6 Cadmium REACH Co: Lin

cadmium carbonate 208-168-9 513-78-0 Cadmium REACH Co! Link
cadmium zinc sulfide (hexagonal) 701-227-4 - Cadmium REACH Co Link
cadmium sulfoselenide 701-229-5 - sort Link
Cadmium telluride 215-149-9 1306-25-8 Cadmium REACH Consortium Link

[ IM-27] MISA D203 20| HANY 2B

EU REACH AAAAF} g E3E APz T5 FRoHE dol5
7l HsiA= 4 “X‘ﬁ AEARE L4 7IE] et E4/485L 4 U
< H|WSjoF SRR o]F I3t AlAAE FY FAlo] Basith EFE, FU
31 I} REACH 55 A A&HE AdREE g8 GASIAR 2 47
7. REACH 627137142 2 Meizdz A9z xto]do] 9lch

A S8 5D g ARE AU 2 Ak ARAYS FRole

— — = oTr o
116% 24 % 86% 20| 17 o4 £UT AUA=E V8T Ao I

Q]
= jE
Huow g {9 Beoles 81F 8ol 5L AgARE 8T A

o=z RIFUT. 7 AAAIE 49 &8 oFEE ATEW Inorganic
Pigments Consortium@] F$oll= LAY Y EZE0] fhE ALAH v
d 35 &8 4ol 42 AZ & F AUtk ol HFEY 40| EdaSE
2 FHE 11 E4o] I I35 &&] ofEHE AeE AHH ES B



\Ll

T3], 2019).

A4A 97} 28] Buropean Precious Metals Federation(EPMF) AAA| Y-S
Zb S92 [ [1-28]3 Zo] BEdFoz BEF3 4 AT

o]
“
sohe

HEWY FUAE ¥R BE T
& Hr g A4 g4 | BelsE U4 4
e 13 -3 “5(15) 5 21w
1 Aluminium RHEACH Consortium 3 {3} 3 3
2 Cadmium BEEACH Consorbiwm 4 0f 4y 1) A0y
Cobalt REACH Consortium Lid
3 i . 19 019 18{1} 18{1)
[CaRC)
FEurapean Precious hdetals Federation B -
4 13 013} 8y B(5)
[EPNE) )
5 High Temperature nsulation Wioal % o(2) o) o@)
[HTIW}
& Inorganic Pigments Consortium s Q[25) 11{14) 520}
Internabonal Antimony Associalion
7 k 7 [y Z{ 7y
[iZa)
1 Internatiomal Lead Assaciation 2 Of2y 2 2{
9 mternational finc Assodalion {LZA} 9 [H1Re) T2 T2
10 Iron Cxides 3 {3} Hy 3y
11 [ron Platarm 4 (0] 2} 1) (3]
12 Lithium ¥ o7y &1y &1}
13 Mickel REACTH Cmsortia 5 O[5y ) ]
14 HEACTI Copper Consortium 3 ] SN K
15 Vanadium Consortium 4 3} A )
i 11 118 Bi{30) 51{35)
= = A
[12 m-28] HANYY SUX2 ¥ X &
() BAREE BEIHA Yo B £
-7 = = = O =] = O =] H =
35289 NPARE A% ST B fioE THslel e A
o A 0 ool O = Yo kel Yo kel
7 Gl Aol RASHT HEERY AYFEo| & AYFE
ol kel o 2~ O ° O_3] o O - = =
H|sflA wWo] &8 AZ & 4 AUt E3S 4 o9 Aol= =HE
= = T e 5 o < 0O
B} AEEEH NP4 Bo] FEREE AL B 5 Yk
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7 BhEe] AYARSS ARdon IIgRE ALSANIARLE
4,06170 A= % 2,855709] A=7t BLT ARACH(70%) FES A2}
H 6197l, SHFNA3 AmE 14,62370 5 12,678747F 5L A7 o
(87%) ZFES Al 23257 A=Ql Ao FelHgln

AAET BANA § B Arrt AEH Aow AEon 7 Ak
AQE EAo] whet A7 B8 5o Hol7 EHlE9ict

7 A2AlN FUARE F8H AUBY BES Bl A4 Yol
o]
=

M et 249 AgAR7 E8EHAtE A2 & 5 At A F
Cobalt REACH Consortium®| 397} €42 7F @2 529 A|gAt=7}
gE=RoH 01-1: AL2AY HolA Fdx=E E8stHdte =89 §4
Ee Am G50 et ZEEHe AgARTT 2 4 ] ded Ae=
F5EY
T3t A7 FoidY 2 ool S8 AldEHC] tE ¢ JeER
7 AAAAERE QA 9 &Fox &35}

of £R3) Bkt o] A& A

| QA 7] AR A= 95

e AT Y FUS Ao EHBAYRI FoolLomn
o =

Aluminium REACH Consortium9] —?—Oﬂ" O1AIo A Aluminium
oxide®} Aluminium hydroxide’} 7Fg o] E-&Eom JHAHoA=

Aluminium nitrate nonahydrate2} Aluminium chlor1de7]— 74 ol &

&= A
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3 =2 24 ¥ 1 =29 J8Y, read-across I Rolid T7H At

7h LA 2 7O 329l MAISM Eolg ISt read-across T Al

(EC Joint Research Centre, 2007)

= o] 753 A= &9l
Nickel chloride, Nickel sulfate®] =S o|&3t 1At U 24| A
L AA=EAAY 27 7F 9tk Nickel sulfateo]] A+ =% si=9] 2HAY
FFol it FRANFFEFNOAEL)S 1.1mg Ni/kg/dayo|t}. o] A=o|
71%35}] Nickel chloride, Nickel sulfate= A=A FE 282 BRE)
= YA 3}3HE7F Read-across X2F
BAEGL AL &8olA YA o] AAo|&EH TFH2E UAIG
B A9 o dA YA o] AAol&ES A+ &5 I
o7 714
IS H7IE Y3l Nickel sulfate?} Nickel chloride AF2E &
Read-across FLHH
* Read-across 528 454 Aw7t = A 3=
* Best Read-across
Nickel sulfate hexahydrate(3% &%)& 1.1. mg Ni/kgZ B+ =&
ANZ & EF Nickel 54458 23 &Ittt ©E Nickel 3Fet=Eof s
MTD(Maximum Tolerated Dose; X t5]-8-8%) HrloAe} e HS-E

O

T O
G A=

i 4

pass

ot
(¢}
[111'.

o=

. Y
Q

r.°.£ i
)

ZAolal = v|ugt & U g 242 % UA =7} Nickel sulfate
O] NOAEL @l sfigols X ET Y2 H$ H7l 242 grls4doz &
FEA gt T U SR HET g ‘4% St =2 FA AAEA
or B T Q8= ZAAo] 1.1. mg Ni/kg #S &85ttt

e Limited Read-across
olg T15et B Au gt AR W o4t

i
{15
o
]I.?l';
il
1o
oM,
-
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goew ATEAY o A=gr T BxEY(Nickel
2 B8] HAEA B2 4TS S9le

o

hexahydrate)oll thgt gta} vlw

* Minimal read-across
Nickel sulfate(——ru"i— 2)2t FE5(HIER) Atele] ol = ABAlCl8ES 7t
ARE IS, ER-HIEF Ao] AAl0] S
HAEN Bas st

A o] B 7
BAol8E Fol az—ga AR EA B B
18 7bst A& glo] 4
S8olmet SHo] A
A0 25 7

* Not acceptable Read-across
=4 SH, AT &5 B A o]&E disto o
SoE Amt Selo] P A9R Ud sge 4
243} fAst0], Ao 8ET AT FHe0| A9 EUT A
o9t Read-across7} 7Fssttt.
=9 QI & =F wolid H/IE flet ZHH 2|3t

Lh Uz 2 3 st
2l (OECD SIAM 27, 2008)

3! Read-across & At
» A7 fold H7HE St read-across Justification
Z SFA7IA XS

ol-g 7Hs3t AldAETO R SIDS 2ol Hast A
5&°] tHdl read-across FHHo] &EEHJH. OECD
o

= Ni &
SIDS E._]_/\‘]L 5&9] grlgAr YASIsHEo] ofd o2 YASHEo 2w
o] I7gofA YA Folo]

&oto] 3l wE 280l =EHUeH,

%‘c‘l FZFY F2 AAE HFE AT
= 34 Fold B7HE fIt 7H ALY Justification
EU 7|&=4< HPVHZA4 seted 5 559 UAE 3dES g
Fatach YA SEL 37 2 A A Nit'= ER|(AA=

6hel & B4 S3iE Weol Sl
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B M-22] Y74 U2 9 O stetEol E2isisty 54
Nickel Nickel Nickel Nickel Nickel(22)
chloride dinitrate | carbonate | sulfate ==

Z23d Y | 284 Y | 284 2 | 234 2 e
2540 g/L | 2385 g/L | 107 ~ 625g7L655 =g
o, o -8 o O
(20C) 07C) 107° g/L 0)
1T mm Hg 133 Pa
2ol Aaoe xage i
(671C) FEEtS =gt =8t (1810C)
Hde= oIel= HdeU= HLel= Hde=
[E M-23] Yoty LA 2 T 329 SHSH

184

Nickel Nickel Nickel . . =
chloride dinitrate | carbonate Nickel sulfate Nickel(Z)
K= 98,
A ESZ0IA x2gie x2gie AI?.%%OW %tE§1.2um %PEF
97-99% &4 v e 97-99% &4 | 15N H=H
= QKRG AP

joh

SumOle &A=
mucociliary
AEO=Z HA,

e St

OA L= =SA
B4 0 10% | B4 34% | XEYS gﬁgj'ﬁzzg QIZE0] 0.09%
7 85 Al gt B2 30% S+EH, 2 A= 5% S5d. S1E A=A
224 SIEEE2 LA 280 Hls] LA 4 100 =5, =234 UZAsRE9 42,
QA B4 Xge E4W710| 25| MEHEQl.

08 L= Al S5 2% 0.2%

ooz EE Ni 0|22 serum &&(albumin/34%, nickel-metalloprotein?®!
nickeloplasmin/26%, ultrafiltrable material/40%)2t 28610 & A0 22(1ppm
Olah). A& 7t HoN =2 $502 . placentaS S0k

NEL B4 2280t 22M40| OE. 224 Ni2 MIZ0|| phagocytosisZ S0{7= HHH,
£2M9| Ni2 34 02 transport AIAEIOZ HZE Sif,

2 N2 222 20| AHOZ HidE. AW HiEQ| Y47 17-29A17E
HFE N2 E2 9 = Qo = HiEE
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= F4=4
cEFY ==
H7t diig 22 diste] +3E S48 A&7t flol Nickel sulfate
169 U AGARE F4 Bl S8l Asd4 2 3714 =
AFQ FAFH(I%, €3l tigt LOAEC 0.7 mg Ni/m'E A&ttt
« BT ==
[ m-31] oA B 8742 YA 3ighEe] 5849 % vluwste F+
L& Al § EA4o] Eob oAY 840l &2 Nickel dinitrate(LDso
1,620 mg/kg bw)e 252 & +84 YASFEHET F/4Jo] st

nickel nickel wickel nickel wickel
sulfate chloride dinitEae carbounte Kigtal
LDSO &1-72 to 43-51 to 334 402 - 625 a00
g LTZ 105130
"1k
e
LD5O I75-210 to 512 - 126
sl —l.'*-::-.'“".“ 1l R ||i=-'!-{¢'.=-
Lwvdrate mizkel sarbonate g
_}i_l_l_ chiloride o by
=i bexahydrate ke bw
ke bow
Acitts ]
toxic closs between 2
1 30
g kg b

[38 m-31] Uz ¥ 1 sEtEe 84 3754 Az

oldto] Nickel acetate LDsg 350-360 mg/kg bw(115-118 mg Ni/kg
bw), Nickel hydroxide LDsy 1500-1700 mg/kg bw(915-1037 mg
Ni/kg bw), 284 oxides?} sulphides®] LDsy » 5000 mg/kg bwz= &<l
=

U] wR g4 B4 gob WRiZo] ©E FHEAC] Lei7t glo] 9

g 22 FA4FES WIHEA Lol

o

-
UZ 9o 834 Auvt Que Rt e Ud § 1 ks

o

’



RS 25 275 Nickel sulfate®] 7Fo] =21 AlollA Zulgt v
FA=7d0] UEtew, QAoA Y mi s 23 20% ol FkolA &
A=7g0] Yeha= ERIsHI. Nickel chloridele R sZoflA 1A A=
JS Hth Nickel dinitrate?] &5 O Tt 7to|=giRl A|FofA] T
FA=AS] 2A7F FRIE A Nickel carbonate®] A= Al@AtES SR1E]
Al Aot Nickel sulfateo]] tigt JAAIAL=O] ASI Nickel carbonate
A BT 245 F7HERH B UAFES 7hol=El AlHofA
WRATE HolA] glot MEATY BUZ BHEA ereleh

27} Nickel sulfate®= 7}
oj=gijl Aldd At FASS F4ohE &5kt Nickel dinitrate=
Aol=eiel AMolA BRIZE ZRAA AH0] ALHAo] e & 2
=44 E4=2 I}, Nickel chloride, Nickel carbonate, UZ 0] T
gt = A8 AIPAEE ER1=A] 9ttt Nickel dinitrates WAJ2E 3t &
= AldAE 89l 27, ofd 242 At v A=A 2EE ISEe v, o
£ Y 35HE(Nickel sulfate, Nickel chloride, Nickel carbonate, Nickel

52 w4 2EE EEA gt

U
4R ofet B84 U siEe] w7k 9 B et s
o] i) e WAL Aoz lHth 559 Ud PR F ol
Y B wE0] BE 58] 439 B ARE HAY 5 Yoich W
=4 7zstel F4 557 AF] o BT AEL U A= ¢
%o

= 304

YA 4 YAsRhEe miyagnyd 242 7HE Nickel sulfate®= QI
Aot BEE o R o AY Ay fiEA}Yg EIZ A=A Nickel
chloridex AlE BE&E t4oR fEAUAGE o] El=Egor, Y

Ao W7k Ao Al d A v-S U 4= ot Nickel dinitrate= Y
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Ao R AFFolA &HA veS 8T ¢ Aok UA S5 A g7
Iy B4 EFEAh Nickel carbonate] tigt o8 7Hs3t o 3}
U Atms deh YA 27} o] 2ol YA Hgutgof fA4FQl 291e=®
ZFEA QY "ok YA 550 dig] X k& £k 0.5 pg Nijar

Jweek T Weke] 9] A¥ol Jwste] olfst £29 & AT A
Hog o 717 YA % UA o] BET hEE Aol w5 Bl wre
2 383 BIT 5 Uk AOE AU

03w 9oz 4 9t Ud A9 8% 20| 75T Nickel
sulfate, Nickel chloride, Nickel carbonate, Nickel dinitrated] T& =
S0 ottt A== gioh Yo IHldS Eol 2Ake] FHIAEE 7|Rte®
Nickel sulfateo] ™2t 0.3 pg Ni/ard] F& JAR> FUTEEe] F2|5L
et Bzl 2P = AAEY. 72Ny fEo] o|Hd gAY &2
9= BAE k= 78St Iy A= A dSEY B B
=9

Udz g 15y §lA AT Z(challenge)o] TE NOAELS
sk 7 WMt BAo] FEo| fusiol ST LOAELS 12 sg
Ni/kg bwol®l, 12 ug Ni/kg bwol 48417 lolad at B4 Al 34
LOAEL oJt}. ¥rEl&o] wh2 LOAEL2 o3t gtect dobd 5= glon,
H|Z5 Al 8hApo] A9 412 3% =4 =& Al Nickel o9 &5 T4
2 AA LOAELZ o]zt gHEo =3 ALE AgEH. Nickel sulfate=
AgtE AH o 7IHtste] Q17 557 HWlEdE AEEH

Nickel chloride, Nickel dinitrate, Nickel carbonate®] i3t A=w=
shols]7] Qkgh. Nit* 0]20] Nickel®] Wk QJake ulde Belshel
or, Nickel sulfate7} T&7] 9l ¥r3-S §5H7] w20 Nickel
chloride, Nickel dinitrate, Nickel carbonatex 3&7] IS 8T
& Qtk= 71 stof] 387] AN 242 a#E ook gtk YA F4 G4
5%7] 3l WSS GUitis Al Bal dglon), olg shsa Awol
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CHL 4, B8E, ¢ € FEs5(HorES 58 4o gt 9387
o 7HAQl dAeE Wk B4 AR, YAolEE dE ¥ dSFITEE
(PNEC)E Bl XI33=rt.

+84 U FFEY =48 &4, EY, HHE0 Alst= A& et 3
ot U2 24 4 YA 33EY

—_

o(;: J.}Ei] Aﬂq]E}dx]-i__ E1L U _?43

FFE7= AT, EY, EHHE A4cths BE Higt ol 9T A
A o] & 7Fsdt YA o|9] k& ZAitet= 7Hgol| 7Istete] BrbAr YAsH
IE 53 ﬂw 9}%1 Tl A AR A4S £ St} o=t 7H
of 7lgteto] 84 UA doA & AmrE T HHEY & NOECS
L(E)C1o #2] ‘n‘Eoﬂ AH&ETH NOECSF L(E)Cip &2 &5 o]8E 4= Sl
H LE)Cio gkol B7tel }o u:}.

e 3174 A=

YA B4 552 gg0lA Ni*t ol :
Al 5359 SPstEd % o] Stk FR-EoA IA-E(Kpsusp)©ll o
St Ni*" 9] EafiATE 26,303(log Kpasy = 4.42)013, EFE-7FH(Kpsed)©l
gt Ni** o] EajAlG= 7,079(0g Kpsedimen: = 3.85)°1th. EF-E(Kpson©ll o
3t Ni*"9] BHjAl= 726 (log Kpei = 2.86)F EQ1E LY.

« S8R

U Qeig B719] BE F ot A o8 7t FEQ] YA oigh
Y 54E gt Aotk AAlol8E EE2 8 HBER 82I(pH,
A, ER71EA(DOC) 5ol digt 2=std Eesfshs x4 7]4Hkgt A

FE41RS TR SGHAE oY YU PES RA9E §
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A9, Biotic Ligand Models(BLM)2 AJEi=/dAtaE #E0loh= o AR
F3itt. BLMs2 /W&ol F F9 HASFEE(Ceriodaphnia dubia I}
Daphnia magna), =xF(Pseudokirchneriella  subcapitata), ©°1%
(Oncorhynchus mykiss) o sl ASEATE AAo]&E EESIO] 2 H3H ARE-
< YR30 2 BLM2 pH, 3%, EU A#olA ¥E== DOC 10-90%E =<t
Sttt e AlFolA A= B BEl=/dAt=TE PNEC 270 AREE| AT

[E M-24] L2 2 1 ahe2c] 4487 Q64 I 93t DB

Al HES pH H¢ p- L
Algae - P.subcapitata 5.7 — 8.2 (20-480)
Higher plants — H. vulgare 41 -75 A=z8Us
Invertebrates — D. magna 59 - 8.2 6-320
Invertebrates — C. dubia 6.5 - 8.2 6-320
Fish — O. mykiss 54 - 85 20-310

A Sl 548 9F A= g 78 NOEC/ECyo 4k 25071 o< A&7}

=l A=t o] s A=Edste] 30719 A2 tE BEsE X
Sk =2 AFEY] 19371 A=E FHSINH. AFE 5975 1671 UE A
H(family), o2 Fol 5=t ¥g(feeding) e 7MW S50 dis 7Hg &
< AE ZFSIRH I Vs 5e 2 Y A AEl=A AE= BLM
B Holl Sl= AIFo=E FREJ7|0l 2SHR] ottt o9 AlF=rt =2 A
Fi SIARY] EE A, YF= BLM A 59 ¥7tE]<x(pH 8.3-9.0)°
A Ud =& Ao 57 At S AU of4 AREE Aol

Z5(Pseudokirchneriella subcapitata)oll sl 3% Nickel T3 =&
et ECio> 25.3 ~425 pg Ni/L. Bdg-2 88.2 pg Ni/L(n = 47)°ltt. ¥4
A Aol AZ(EC10)E2A] B 27 7500 gk 371491 AA=7F Ak ECyo %
2 Scenedesmus accumulates®]] T8l 12.3 pg Ni/L~Coelastrum microporum
of thsfi 51.8 pg Ni/L ot} 15 4 A&9 4 Lemna gibba ¥ Lemna
minordp HdF TH FFF 8.2~80 pg Ni/L 2 I

U Y SHARE 159 $AESE ARt Ak gRRe) Aut
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m.%?émw

crustaceans®]] tgt Z o], insects, hydrozoans, molluscs At2 X UAT}.
NOEC/L(E)Cip= ceriodaphnia dubia ] i3] 2.8 x g/L~Chironomus
tentans © ™o 1193.3 pg/L Hol Att. T4 Nickel 54A=22 o7
359 A=7F Aot NOEC/LCyo #<> Brachydanio rerio © ™5l 40 ug
Ni/L~Oncorhynchus mykiss® T3]l 1,100 xg Ni/L ol it
NOEC/L(E)Cioe= FAHF 3F°] s A=7F Adth. Xenopus laevis A
84.5 pug Ni/L~13,147 pg Ni/L HHl At 22222 A4 Nickel
A=A gt NOEC/L(E)Cio %2 2.8 g Ni/L(C. dubia) ~13,147 pg
Ni/L (X. laevis) Hgoll Uct.

BACIEE A UA A =70 tigt dFE 245t Hs &
= AAE AFoA dojFH. Nickel 540 9T F+= R1d
pH, A%, §2/7194(D0C)°Ith. BLMY] &8 F 7k F8 7|55
gttt A ¥4 pH, Fx € DOCY & 2&Z AREsto] =35 7id
A AERERE AAE F BoaS o 3 219 dF2 HiAIR T
BLM €] FE3KSpeciation) £2ZEo}(4Z BLMS] % WHAM VD]
9J5]] 43PHr}. Species Sensitivity Distribution(SSD) W9 RE X=7}
2 Ni o] g% 7|&2= Bt 4, BLM2 Ao 28 F2{ofA]
NI** B0 gigt @049 Ca**, Mg?", H+9} 22 ool A1 o] A7
ol 3y} 1EHEt AE e RAL XZE(Pseudokirchneriella
subcapitata), F&F&=(Daphnia magna)?t ©°F(Oncorhynchus
mykiss)oll Hgt Aol &E HAZ gt Al 714 #E FF =0l dish AN
et &4 9ol Ak S WHEF D. magna BLMOA| A=A
%7] w&of 71 BLMo] C. dubia®l tis] 7Hd= .

C. dubiao] #Hsto] F2 YA 5%(q: <5 pg Ni/L)°IA Nickel STE35}
£ 34517 Y SE3KSpeciation) 2] F&3t C. dubia BLM9] 7f¥-<
sl Aol 2= AT
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ChH & % 1 3eE ¢ |ty H7tE @Igt Read-across E2 At
(Example Lead and Lead Compounds Human Health (2006))
Voluntary Lead Risk Assessment 588 913+ A|EOfA| Read-across H<*
Ho| AREE I Ald 98 A5 2 S 54 572 J24 2 & Read-acrosse=
=214 B4 &3 A 27)), &8s 7R = SIQlt). o= et A=hd H
42 o &2 24 stof 8 7RSStk
@ H7FRAF BE FFEL 2ol ot
® 34 AT 54 Azt B} qvu we 240 el s
A e A AR E-7A =4

® 7 E= fof digt AH5AA I (Oﬂ

i)
[
rl:l
ox,
flo
EQ,
o

@ = JA 27 BE= A7 o g o]F

® B4 TY 29 HAZHQ I 22 AL & A= o AH
olg]dt 27 st Read-across= A w&olu A-AR] A1 &2 2l
3t A4 5400 Hiek ol 2RHEY] 4= dis) E8EU. B Al &
AHoZ FEeiert () B Ho FuolA & #8490 SRt

A 3eta 7445

s LA A]
=

o
FL%‘éoﬂ =kl read-across—’:— g 3RHES
O
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Propertes and acute oral toxcity lead and lead compounds

Sai Sak S0 [l DS0 [jrm] Saolubility ot Oral LSO
Swuhstance : AL D Py ) g R b )
lead metal = = 230 =
e ir F439-92-1 189 2.7 337
lead oxnide E317-36-8 179 13.8 35.9 71 = 2000
lead terroxide 1314-41-6 8 45 140 =2 = 103, D00
dibasic kad S8Q == 2000
Sl SO01 1-0e—0 7 1.6 13.4
e 12036-76-9 37 1.7 154 re -
sulphate
tribasic lead R > = 1oz = SO0
prideissine 12202174 1 1.8 iz9
twetrabasic lead 12065906 31 > 43 100 33 =
sulpluaie Siuiniie: = R =
O72-35-1 287 3.0 5.6 L AN

" 12578120 363 4.1 >3 18 =
Elearaie = te S SR
dibasic lead P — =7 = SO0
phosphite / T:;:{?:Qﬁ:-', 149 1.8 1042
sulphite A =
polybasic lead | oo 0 o — 14 s%.4 L
Fumarate
baxic lead o2 == ZOHHD
o=ty bt 1319366 33 2.1 €500
dibasic lcad = = S . o = 2000
ek 1214 1-20-7 262 13 54.0

=1 -3 L+ ol SISIEE20| A EA d- ()-l =2

[23 m-32] H & 1 &= 54 =4 Read-acrossO AF2E Xz
L= EHE-
(bold: £X7t, 0|¢2]: Read acrossE A=)

Properties and acute oral toxicity lead and lead compounds

Faal €Feal I.IRS0 LT e il . IxS0 Skim o Tuing
Substanoe i s’ o v (s st ) s nsitisation
twmnge B

levadd prwrasl = TINND = 5 = 2NN Merrre
o dler
tead ox ide == 2 = == 2O i TEE 3 T
lcad wwoxide = LR MM = 5 = NN} ANerrre
dibasic load = MM == 5 = ZAMMI T amnpes
phith
asie lead =200 = 5 = 20N} MNirrne
sulphate
iribasic kead = SIMM)» >3 = MM Nomne
=ulphaic
tetrabasic les = 2INND? => 5 = MNP Meorrre
sulphate
meutral lesd == AWM - 5 = ENND Al e wpat
= Lesiariales
dibasic lead =20 => 5 == MW Merane
STemrale
dibacic leoad = SiHMN = 3 = DM Pderrne
Pphosphioe
sulphite

asic load =MW = 5 = 2N NY Plerrre

el
basic lead e MM > 5 = DAY Merrper
cRrbonats
dibasic lead = ZAMMY = 5 =M MNasane
Phaosphine

2 - I_.I'=I_= =OI =1 —_ Zd I.
[18 m-33] eteiEe] 28 =4 Read-across Z12




- BEEolEA

ABE A GekgEe] ot e TS $845H2 Lead
acetate® 0|83l ALY HF Bdo] oz H A7k Feko] Jat AT
2 B9 ggo] BEHOL, 2

Q
o
=S

r&"

o,

A o] Q?lﬂ»i’-”i %
st7] 3t 247 2 = IS ¢

TEoeet YeRiE 7 AthAR] AAlol 8- AT LRokA]| 7] wiEo], 7iE
Ql IoRRiEC] EEjslely EAo| e YoRRtES] =4 I3RS dlEsk= Alo] otk

o= [O9 M-34]2 o8 gad=9 8ofxeet 71 8=t Ao
o] =8 AHog AHA Lead acatate©] Hist Al A o] ELS
skl ot =9 E84Q IeltEe ¢ W
ok AR = Lead acetateQ} /‘}01'71] =2
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Comparison of water solubility and bicavailability (oral) relative
o that of lead acetate (in %)

Compound Water Solubility img/1.) e Bioavailability
{relative to lead acetate )

Lead Acetate 200,000 1Y)

Lead Carbonate 0.2 [LL8]

Lead Oxide 71 60

Lead Sulphide 120 <

Lead Metal Powder 230 <10

[23 m-34] d 3829 222} MHM|0|2=(Lead acetate LHH])
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+ B4 2 0 YR 18 V120 BE S5 Wt A
34 9 1 3PBY o2, YATY, 28N 5S4 B2 Sy Bk At thew 2oH(E 11-25) A=)

[ m-25] =€ 24 & 1

}

ot

22| 7olls T} A

]l

oyt =] mWot 23 [ Wyt | GilA]
c 322 URPI HEO| M2 (CF E= CF) Qo skl x107F S
2012 | 32(CH _— - Cr'9| 72 QIR T 240 Sligsit CF's 4 S Al £712, 71E, HAS0| BuEgion,
= = ok TE0| AQ 7|, A, HY|S Kot HE U J|Et 57| ¥80| HUE. E3t OO
7O gty 2xZ 50| LES £5 I ZY0| QU= Zi02 Tyl
cA « T/Dp A& Z3}, 22l= & B0 M2} 712] 0|20 85 HEt Zatk|n, &2 Q6HA
(ntermational | EF E8 GBS ORI, YRS JIEOR LU(powder, (Imm)2 72
T2|(Cu) Co H0{2|(massive,)Tmm) E 2 LIHO HItHE
pper o 2| HOf2lo| HQ, DA SMBIASHA T 302 22|l DY SABIAOOR B2E(X| S
Association) |, 25 ere) 72, FALMEARIY TR 1, O FMBAQIY PE 22 £RE
BA=| . o] 29 MHO0|22 AIF ZT0| et g Hoj2l(massive)i 225 o 0|22 &
Lead Reach 22k (powder)0l|lA %%E_IE %F;Etr 19—100HH ) N _
H(Pb) ot 00T |« ol0) R 7j0fl M2 oIF U A Qe 2R0| K0l YOU, o siEBY Qi 2R
[ | ]

EU Commission

st A sE7 U FV|(BL/FHZ)0 T2t THEA X2E
o 2 2U((1Tmm):
C>0.5%: MA=EN ARI1A, Tt F2(R 54), STOT(EIE) 712 1
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Yot 7= | Bt =2 =24 i = GllAl
0.3%<C{0.5%: MA=M JTE 1A, FI} 2R =A)
0.03%<C(0.3%: dr=d #& 1A
& Z0(2Tmm):
C210%: A=y F21A, F7t F2(EF =9), STOT(ERE) #=2 1
0.3%<C(10%: &A= 72 1A, 7t 12(5R =9)
CC0.3%: A=y 7= 1A
LA 24 3 UZ siges s Alg # XME 2240 et et A4 210 Y 822
St ZYg0| S0l SFE.
8ol Nickel Institute. | © H2 2E=2 39 +84d LASREEUUE 653t §)9 8%, UZ =gz § &%
(G018 | LIZ(NI) ARC | =01 7rE E 2RlE 2, 284 LAsRiz(Otaeild)2 JiHez S40| ¥2 Ae=
] o=, 0]t XfOl= LIZO0IR(Na*)2 MH0IZS Rf0[of| 7|25t O T
*IARCe 84 # =8¢ UZ =if=s 28d 7= 12 =Foiel, UZ =25 { U2
gas 2Yd 7= 2B2 2RE
* dej7ts 28E(c-silica) H HIEH(a-silica) 2 20 M2t S FE0l| X077+ 2
2% Fx | H27KS) ATSDR « 282 22719 82 O 34 20 Soff RUsd H S8 422 St g, S
0| AUS0| =AH BHH, HIFH Hef7te 39 wod F0| 2 A= FIt
S(Pb) 9 | Lead Reach | I_gzr CHeel ;UVCB% CERE 7HEE”§SJ stE=ER -_r“};: =gt E.‘%; 27 =22 g 4
uvCB UVCB Consortium sigtEf Rolld 2FE 19 H 2800 UVCBY Rald =& +H
* MECLASE &8¢ Rolld &/t =
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#atul sietEd f o RAE 982 delele] APYE Bty A et e
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<HIS x>
.| L H&

34 2 US| FULHS S0

=
et ESHA =LY
_—

I

ol se] saAde g A 9 Gald Aus] GG wed

4 el oA

2.1 sA186

211 34 a

22 g38|= Apsmel oig sy

221 7| Ag @ B}

222 248520 SallE e AT AZAGEIM) AY e

223 SHAYEe) go= 4 o AeAY - 10
20213 10& 23 FAMAEE AR L FAE AR M e
3 w7 7 Agel dw W} 11

el 5 4

2

LTI

re

53. S5 EA e

53L FAFHAHEA 2

(23 m-36] AR, SPHAMS 3 L FAEUB0| SUMES N
[H5t E2HA| I1%2(2021)
F7t2 FEEHIsH -
(023,04 E3 AUHSA B QRN G4 9 FEAVE 49
vEsfof T AlS HEZ oo} o] rfistal Sltt.

(34 ¥ 3533

- 34 U 32512120 AL, pH U AT SO M2t LMMES K| 0| T
LIERHATE 8l S4SIRIS 5 27| E Q7ISIBI0) T2t SAMEIAIZO0) QL01A]
2oj0IL HSEXEE K07t Y= S ROSHOF BIC.

« 1 9| AE2He| NTY|, BRI, 8% 34 55, 3402 250| U2 0SS
Sofl 2 Cist Bi47t QOO 0[0) M2 MESA Alg 2 B7Hol oI FOIS

o] XM= vl= EPAY HPV AdollM Q] 7He|ate] HIHE hvisiH
Y=ol fHEHE F2 oetEdde A A EEAE ¥

7to E8otes st o § F&eiebEel Wit We2> (& 1M-22]¢F 2.
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[E 1M-26] EPA 7HE|1n2]| H YUE=SH0| RoEli= F2 sl

s SSERIE(FEENEE, 2023)

rd
I3
=2
i
4>

FHE| 22 Lkl TUEISY
L20lE | pH 6.5~99 HEH0IM YR0lES| Sdid F2 =2 £7F=H 3
shei=E FUEEY| OR=Y, SHE(EY FHFESE) S8S LIEH
* HR(ET 2854 1 250mg/L) ¥ SHEET 2454 @ 70mg/L)2
ad sRfE | 42 R2 +EY 4588 UEUL 2R (EHA 2454
20mg/L)el 22 37t Mo =42 LIt
« 27| ZLE 20| Uist HRE9 dE=sd JE= 7184
—ute A=(Yalg, Aitels, &at2)0 &et Ao|H, THel H0|E &
. —_ = = =
= GiAH=ES2 tM=HE2 old 0|28 7[Hte= of =d H0|H 3
2N AFE Soff HSst AR HE A= OdE
s HEE(La) 84 FE mgla/LE HRE &7t &2 Z=20|
SHEHE E= | LEXUES I 0RO UoiMe =2 =Y, =230 teids St
SIER Fro| IY=4dE, SHE0 Hoi=E 2 8484548 UEili= A=
Lo
Lz siare | 84 F7|UH sfetEE2 JYHet sT0M 2t ol SMME0
== 24 ¥ Y588 PO MEss Hee &3
7184 Ot | « HME| ME0 thiet 54540] Oug/L ~ 58.1mg/L0|11 PHY=H2
S| 47~852mg/L &
s SUHEO HF=Y ¥ AR=HS LEHH-
NEds |« XNIIE 29 =42 2o E40 29 =0 et Xto[7t
shei=E Ul =4S d-ote 71 528 24F $Eol=0|11 EAFO0
1,0008 =tet 42 =540| Us A= HdE
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f=2a AT 54 U pal AE 90k
1. 3%
I EM EBF [Chromic acid, salts]
RSEE Hs 97-1-271
A S 4 AF[Chromic acid, salts] & 0|2 0.1%0|& Eeer EE€E O
REBEN BH o S=0us 70% ot wes ze Mel
7
A2 |sam IZHEEE | cas wis | s Wi | Rmcs ws | N
o, 3288
@ fxssti KE-29089 | 7789-00-6 | 2841-50 | GB2940000 | 1479
3087
@ | Caldum chromate KE-04498 | 13765-19-0 . - 3087
@ | Strontium chromate | KE-32217 | 7789-06-2 = GB3240000 | 3087
@ | Sodium chromate KE-31398 | 7775-11-3 | 2841-50 | GB2955000 | 3288
@ | Nickel chromate « 14721-18-7 - - 3077
@ | Lead chromate KE-21885 | 7758-97-6 | 2841-20 | GB2975000 | 3288

[22 mM-37] 3P| m=E 3
HFR(97-1-271)9 QESZ =4 U 22| HE QAN



@ o2 sy A2dxe] wet £9E YR Ans B A4E

of met setEdEAALES Sl FESASL A= olo wet &

k=]

AR W PAYA 5 ohgurt muAol waw ofgeh gol

fEAQl 24 4 7 JeIER AAYNAAE7 2 A QA S S35}

L
T

o ofefjel o] ZpolE Holil gl

(A7) 848 JA IekE %Q-*é YA shgEe -
e Ee AEZALEZ 3o AlzZzU=E fd=EY, & IEE EF
AlZZ 3} Hof|A Yol 4 }\% et yA SekEe =42 4
49 AW &t wHAgo] =on, JT/diA(Read-across)
ARl ol shetE9] Q—OHE E40] FANESE didE s AAJF
E= FARE 7hsAdo]l ok olet ZHEol EASte]  AyA,
FARIYA 5 584 ‘47“9}6“'—4 FHgA =7 &5 FF, 84
Y ogES] ARE &85t HaFor AGRAE B7HE 9%
Sfjofgttt.

Gl AR AL] F8 7HA YA 9hEo] Hls) &six=rt
dxs] wow, EU CLP9 Annex VIOA EC regulation
1272/2008° wzt +4 4 2 W FE 12 E5"ch EI
FARIY A oigt AFAR] FHIF B AR GRIFHA GFo=E
HapAow wasty| 95t § w2 $8oeet Aol WEFS
7HK 7HEAE YASRMEEAYE, A3 A)9] SRS HELE
B7P7F 3 EH.

byl e 24 2 1 skEe] ofE fely BF 2n 2 J0] B
APAL 7] g ARaoE B
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AR A

2 oAz, FA AF3E A o] wet Sy SHEHojA Telcte
5549 &7 A3, ARPHOIA T sh= It FolietetEde &7 2
CLP(Hamornised classification)of] W= s}st&E2d 27 4

=

I vwsty BAHste] AAGE ERlety, AAJMHAEAY ALtE =

YA IS 9] SIHEA Y B AMAIAER(NCIS) Y 9} = 222 3RQIgh
23y [ IM-2713 Zo] &% 9 1 RE2 F 3486309 1 F
7|E5)eHEAL 3,282%, HEEAE LRE & % 1,022%& 0= golg|9)

[E M-27] Mordol M2 34 ¥ 431829 S| M2 22| 2 H|2

3% ¢ 1 a8 q | EEEEE SHHRIZL(S)
(Atet) @) | 9=233) | NHEE@)

-2 H 1 s 291 274 46 2

g2 2 1 FIEEE 182 151 163 12
Uz # 1 sieE 153 147 43 2
U A 2| SEE 173 171 30 -
HHE 3 1 7184 == 177 172 24 1
w3 o I 718N o 48 48 1 -

A0 auE 1 1 - -

o & 1 afgl=E 427 391 113 8
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=25 ¥ 1 sEE A 7|1EsetEE %ﬂﬂi*%’é!f-’é-)
(AroHH) €5) REEEE) | HSESEHE)
21 seE 225 213 16 1
HIA 2 1O 27| sl 106 101 100 -
s 2 1 sEE 13 13 13 -
=2 2 I 3BE 39 33 35 1
CtEl= 3 1 3= 109 107 83 -
UR0lE L O = 297 282 6 -
Q4tetHtLEE 107 104 5 -
QQC 3l QocslE 13 13 13 -
2 ¥ 1718y stetE 101 97 53 2
O|AFSHE| B 1 1 - -
S Bl 55 45 49 15
XN2ds 2 O 3iEs 161 157 13 -
JIEE 2 1 3EE 110 84 107 1
TUE 9 O BI|ERE 181 176 29 1
38 2 I 3BE 268 255 58 52
gAH 2 T RIS 67 66 5 -
HIZEE 3 11 3e= 23 23 2 -
Lt 2 2 - -
25 - - - -
=EIL 134 132 5 3
s 1 1 1 1
EEI G- 22 22

Y €45 9 EU CLP(Harmonised classification) H7} A3,
EU REACH Eiﬁ% GHS &7 23, 121 AR AZ oA A5t
MSDS W &5 2= Z2lste &4 foidS Bl 9 748 35t
At ;gﬂﬁﬂf‘iﬂ T+ EU REACHO| w2 CLP H7H23toA &<l
7Fedt 24 R A H A il ZaAzleH, s sy
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[E M-28] 24 ¥ 1 sEEY R 25 ALY 2M 22 £+
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= A "\oeA [ NGIS | EU GLP | ECHA IR
FE| U IEEE |55 49 | 46 | 14 13 | 41 |14 ] 16 | 12
o2 ] 5EE (163 137 | 156 | 12 37 | 103| 60| 64 | 23
L2 2 g5 | 95| 92 | 43 | 84 17 | 77 118 | 31 | 22
£2 U ]38 36| 34 | 35 7 2 | 24 11213 | 18
ML 14| 9 0 1 4 [ 1212 11 ] -
32 U 582 | 63| 58 | 62 17 18 | 60 | 4 | 18 | 27
HIA 2 J 582 |106| 97 | 102 | 7 8 [ 99| 1|27 1|16
97382 | 53| 30 | 53 1 7 |46 ] 7 ] 15| 15

WA AR T 2 T oREES] IEs A i 2 1 e RS E8sie] 7
SRHEC] gt HS 25T S 0129 APl 24 9 1 IRHE9]
24 2, 28 13 B 77| 3Rk, EueiHy B4R 271, 484
F= E84) 9 35 3 UVCB % E3ka<; o7t 2 A7 8HollA o1
AF IR 4 Hh‘i 42 ffoll 28 Ao A dEd 2Ad a5 4 1
SRRIE2 (19 IM-38]3 Zrt.
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AR Ao A Aget= stetEA ol 34 HHE 2 MSDS AMAA
HE Sy-9 718 8% A=t faid ' A B7RERE 7IREe
2 JE7 AsEo.

F-9) FelA Aok SelsA) g FHo Hhete] 4t
AEGLOR Hrloe] RS AT Uk 5 A%
q A%l EATAL 7t 3L SA0 ERen Gy w00
REACH 7140 me A= 4T 415 4] P2 ot 2
Aoz WRGLOR Bl F2E AT USE AU 4 A
olef Az Felo] BPRle] Fif- 2ol 4 AR B AR P
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A2023-9%5)1 A11E A7) B2 F50] of= F=o] fis| #H FJEE
AL 5 Qb Aol Ay AR ggoleT kT, Fgol Brbs
SAY el A g Aol a4ee] 'S gleoleta J|stEE
sk et
3 FY (SEAPAR AATE D G A4 Sol BE 7
(FEEAHTSTUIA] A2022-62%) [HE 2] 0] we} shstEde O 283}
3t 54 9 994 2R e} (7 [-2013 2ol WA= AEe A
e HWAS 5 Sl
[E m-29] stetE2e £ & R0 ME sHY S By &=
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=5etetE2 Al
| oy | REEM, S5 - 24 9 2258 42
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me | Zmsy, o SHllort < 20) TE WA
HAIN 2ZA/HAIN Al = > 11.5) 22| 3% IIF
RS4/2AH, W gjey | TUo =TS
1| o (FHE 1) MA S () |- (FE1, LYo RS
ol =4 A32d, Z7[¥Y, HAUSSZE EOHHL
MMM | M s el 7Q) woy
0| |+ (T2 1, 2) EQE MRS |- (22, gy 12 12
0|23+ TAIR| O|AL, B2l MHEE Q5
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7|2 mHEs 2RSS

3 LEHEY=Y 23293,
718, 2MI0 A=

« (7= 1) BoF €2 =48
5 _

227l= 849) 2V1¥d

o (FH2 1) 2MI0 BA=H

o (FR21, SAMIE HOIEY =

(T2 1) EYY, MESES | 22 =FEH, HES !y
0|8t RU=SY, ERF 2| 0| OldtiEl= B9) &4
MEE 0188t FMA 01y | & LI(LH=Y 2324,
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oFe [E M-303} 311 AIQPdAZdel A AZsHe $7]34210 20 that MSDS W] 2esiets 54 2 476
of e 22 AR AT Holt A7) [ W-2419] WA 0] wet Ago] BAsSIAY thitel A got bdow
4 HuE HAIsA Potw EHi ArEol fal RS i FE o JAEH Yk AL AT & 9t

[E IM-30] MAUAMBASEH MSDS E2|efstx] S0 ME 22 Y= HS g _TFrI34seE

3y o=t xg{jf;'[()%“’mc S 015} O %7t MHO[E | OjM3} w=E
CAS No. 1317-40-4 7786-81-4 1314-84-7 10124-55-7 7446-07-3
7|.. Qljlll} J_li'”(—l?'-m) 24X & J_'J_(‘l =Hof M ﬂ;‘;.” (743(17'(.” _lfl_l:ll')
Lt S o3 EEY x2gis Xi2gis B
TR Xi=gS =g X2gis X2gis X=ge
at. pH X2gis X2gis X2gis X2gis X2gis
|_ |_ o > 840 T (&alf=, ° o 733
O SE=T/0l=H 507 o aiE 420 700 ¢ (1072 95hPa)
Rk
HE. Jg-éjgk&?ﬂ* xaoie (S5f=) 1100 °C 850 C 1245 °C
AL OI3HH N N NI N X=29S
Of. & A=QUs =S A=US A=QUs A=US
Xt Qs et ols (E9Y) A=US A=QUs A=US
xt. olst = =ur x=ge NEETE - /- x=gie R2gS




e
gug | FHUTECUPRICT g olsofet | w7 MHOIE | ojts U=
Helo| A5t/sfet
7t =7\ T N 2SS T X=oS
= 5 > 625 g/ (0T, 52 G/100 CC o
=2 - He X2oHe
o}, %7|E=!E 476 g/cm3 3.68 gD/ICE)(ZO C, xzoe Aaoe x2oe
=
of. HI= 4.76 4.01 4.6 (g/cm3) 3.25 5.67-6.07 (=1)
A. :;Tﬁ?%/% xzole xzole Xzole Xzole Xzole
S
L. Xjousi2e 260 C (E¢A =282 N =8
O. Edi=2c 220 C 848 C N =S =S
2. ®MT xtzole xtzoe xzoe xtzole xzoe
. 2Xi=f 95.61 154.76 258.118 151 159.60
usd ¥ =olld =g N=fs N=8lS N=8l2 N=8lE
(O QlatER %@WW
= w2 82 Hoz 1600 ~ 16000
d4=5=54 MNEElE 45 BCF 01|tw5|||:| EOHAH =x0 NEglE (5x8)
Ol&=X 23,
EOFO|EM x=oe =g xrz2ole xz2ole Xz2oie
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[E mM-31] Motz MSDS mEanly S20| st HE HS g RIE3sseE
Antimony compound . Antimony compound
=29 i L Ifite (P . L|Z CIZH0|E
== with copper (1:2) 2 ST (FiEe) with lead (1:1) 12 CIZHol
CAS No. 12054-21-6 7446-10-8 12266-38-5 3349-06-2
O X=F4/2M4 T2 1 7= 1 7= 1 7= 1
28 41 =M =92 A=gie =92 A=ge
:‘“ 30 =4 A=8l= A== A=8E A=
g,ug 59 =M =g e =gl A2oS
ENEg 0|8t =A=d
Mg SSHE9
A=0| HEHH(RAEE
AlSt & 2AM/XI2AM A=ole Lead sulfate CAS No. oe 248 =2 e 248 =2
7446-14-2) =0f
Y=ot et A= 3
248
IS atold A=8lZ A=ols A=l A=ls
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Al&== MSDS 2= TeietEde 5 A ¥ SR AR R
B 71E(QLE =B HALA] A|2023-92), 9 B A Elofo it AA|= 2

o]

99 ARE A2 5 Pk AL REYUS O A
¥

»

= L= L= H H“
CE 2IstAY #7149 Z3) Jebz B 7ledor 5435t

E II-32] E29 g¥o= Qs HMEB0| E7kst 22 2Hd HHe)

.S
= A H 7IMItL)
pH - - =S

SEH/0=H - - NS

e 300C OlOM =Lt _ syctolo
== =/ |80 =5l -
ol5Hy HgS - Hi2is
Qlet =
SLHAY oHfEl= - -
At/ott
5712 N Bls - -
HIS - - o els

R E - : -

b= S - [ =gesk=1
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[E M-33] 271200 CH3t BIX 852 ZHy TIoKe
512 343l H|2H(2h)
SHE/2 ZHiAS
025l
=EH=oHS AR BE TR | RAEE P
d=5=4
EAs A SHIO
st 7t H=
= oln] ElEl falOR Qsf 27 oR Fege MR Yo B 4

HE PAYEEDE BREE 209 49 sty wet 4 SHGET

At kA B
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AT, ), AT = £A/ATA, NRIRY AFo|
= (©) il
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tH
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B
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40
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2
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b e s
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(2) 3X7IOf WE HIYA 2 23 A AA Yot Mot

Jﬁ“
S,

T4 0|9 YA} AHiet SRS fold EROl v IF
Zasitt. a4 FUI3REEY A 852 £ 48 Al deH, 1
2 Htﬂﬁ‘ﬂ 54875 7HI ﬂn B2 -5—‘8— olQldl 271, 37}, 6719 *Pﬁ}
HE A EA%. o7F 282 HY
< 4oy # AA T 37}—: %ﬂ-xl A A5Y 5, 2018). o|9} Zo] A=
SFE] 49, AF ol2S TF FH0l2 07 MY, YAVHCA E Cr®)
of @t o Aol WASERE FUQ] AE ¢ 1 FE] HHEt FoiE &
EYE A7t & JHAE HESH.

7hH ZU(KOSHA, NCIS) 2 EU REACH(ECHA)IA &0lz= 22.1
Al Hl2 24

=gt Ao wEt 37 9 O RE2 A4 1 AR
(97-1-271), FAE4H97-1-94), SIFA B 11 AF7(99-1-506)°0 o
o FEEAE IAEO AR Ut o2 BF 0713 F AER &
B 3o B2 AEA(06-5-10)2% FAET Y, I2EGHIRE
2 A ASE= 79 4% 8% A 24 A= Qlth olF 7]
Z07 (7HAE FRHE gt -9 EF -FAAEE B4 9 g8 2
FAFAL FAEA B 1 ARE 3SFE UFo] ERlEEs E7 HA AR
< AlRdo R AEsta, Uy 271 9 371 3&7 3= ﬂ%oH I &
FHAE A B BRI

-

1]

N

E.
=

i

- 67HEE SR e BR-EA HIL B
- AEAT 1 9%

FYe AT 2A] wet SBA} I GRO7-1-27DE TAE 31%
2052 TR TEAg T 1(EE 14/1B), B TE 1, 34 44874

2 #go] AL, AUg W A% T A=E
s A AR 4% 2200 TEA L AL A Aah
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ol & 1, M A folAd 2 10 disl 3522 ERESIAL, o]
=4 ¥ EU CLP &7 237} EA5ks 5%°l HsiA= ECHA 3 KOSHA®
A AFEe 38Ee EF9(®E M-35DAT. Calcium chromate(CAS
No. 13765-19-0) ¥ Lead chromate(CAS No. 7758-97-6)2} &2 2%
i 4 2R AQsta 3 & 1, 548 A8 E 75 A= 1
T ASE FoiAd T 1 250l disiATE LR[S, o] & =& did)

ZA 5= EU CLP(Hamonised classification) 2% =UstH Tt

[E I-35] 2SR TA]| M2 2 7 HE(97-1-271)Q] 22-TA|

=39 CAS No. folld EF
Chromic acid (H2CrO), on
chromium(3+) salt (3:2) 24613-89-6
Ammonium chromate 7788-98-9
Silver chromate 7784-01-2
Zinc tetraoxychromate | 49663-84-5
Lead chromate oxide
(Pby(CrO.)O) 18454-12-1
Lithium chromate 14307-35-8
Copper chromate 13548-42-0
Zinc chromate 13530-65-9
Chromic acid (H2CrOy), e o | TR Y TR 1(E= 1A/1B)
cobalt@h) salt (1:1) | 1o0972979 lapory + s
Dicesium chromate 13454-78-9 | 24 $£M3A QoM @ 12 1
Magnesium chromate | 13423-61-5 | Ot £M3A Q61N @ &2 1
Chromium Copper zinc | Loane 4, 5
oxide
Dipotassium heptadeca-—
oxotetrazincate 12433-50-0
tetrachromate(2-)
Basic Lead chromate 11119-70-3
Potassium
hydroxyoctaoxodizincate | 11103-86-9
dichromate(1-)

14) Strontium chromate(CAS NO. 7789-06-2)9] 7% EU CLPo| Ty utylAd

RO, ECHA SEAFINA EFHAS

162

o
41
rlr



=29 CAS No. 7ol =5
Barium chromate 10294-40-3
Lithium chromate
dihydrate /789-01-7
Chromic acid, potassium
zinc salt; Potassium zinc | 41189-36-0
chromate
Dithallium chromate 13473-75-1
Diiron tris(chromate) 10294-52-7
Sodium chromate
tetrahydrate 10034-82-9
Chromium oxide 11118-57-3
29543 & 4
2954EY) 722
: O 02e =21
Strontium chromate 7789-06-2 SrOp 1 A
S dSE Ry 21
g rdetEdFol 721
IR RALY/RTY TR
HotEdd/A2 &2
IR =21
o . =
Potassium chromate 7789-00-6 ﬁﬁﬂi%01lﬂé-?¢1
=200 T ™
SEYBNY|ISH(013=E) =3
et ERd =21
Dot E Foll 121
29543723
=2954EY) 722
OEEAN /=Y 21
SE7|HAE: 21
o202 21
Sodium chromate 7775-11-3 | MAIMZHO|RIA T
LA 21
N
SEEENYI|ISHEELE) TR
S-S E R 21
oot g Rol 21
Lead chromate (PbCrQOg4) | 7758-97-6 | MAIME HO|RM: &
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29 CAS No. Folld EF

Mo
n

N R
SHEHW|SHERL-E) 222
FHLMEBRA: 221

SHIAMEIH RO T 1

FHEHED L 3
2Op: L1
FHUSMEBREH: 221

DL MEIQEHA T

Calcium chromate 13765-19-0

Zd=54@H =2 2
MELRAL/ RIS TR B
O3l 21
Chromic acid (HoCrOs) | 7738-94-5 | MAIMEEO|SIA: 7122
LAdFZ21A
SHPMSAREN TR

Ot A MBS O;Hkl :__I.L‘Z’

LoT odomols - T
S57|0lg:+E
ORNeg: =
HIOFA{- 11

Nickel chromate 14721-18-7 | 2557/ = .
EERMNYI|ISY(EELE) TR
gdrdedrilld A=
Ut ERoid e
545432 4
OS2l =21

C.I. Pigment yellow 36 | 37300-23-5 | &ty 12
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M. 74
[BE M-36] 3= a 7 H=(97-1-271)2] KOSHA, EU CLP % ECHA 25-HA| Hlw
H 'n'_"n'
S2H CAS No. KOSHA EU CLP ECHA SEME
(Harmonised) (GHS Classification)
=4 =437 - 723
. . ena " woryasp " woryp
Chromic acid f‘.ﬂz—:ﬁ/ﬂ—'g-?—ﬂ M AN /KA 2T A TS EA|A /KPR AL TR A
(H,CrO0) 2613-g0-6 | THEETEIONE) I 01 T2
chromim) sal e 1 ) SMBEQHLTE] | SHMBEQHLTE
' e ji—g(i%ﬂxi) =T SMSARNY R D MEA RN TR
SZdeMetA RS 21
DM RN AR
Aot = 2M/AEY
Ammonium 7788-98-9
chromate
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[E M-32] 3Sra 7 H=(97-1-271)2] KOSHA, EU CLP & ECHA 25 HA| H[W(AH)
ol 28
=39 CAS No. KOSHA EU CLP ECHA SEMR
(Harmonised) (GHS Classification)
og 2y - F21(1A/1B)
. I:L:,rODI-A-I ‘_I'L""IA oHO He
Silver chromate | 7784-01-2 S AMEI OB T INERAS NS
Ohd Mt ARl T2
=4 5437 - 124
=d54(30): 124 =2d54@H - =2
SHSHEYRT/OAE)AE2 SHSHEY) A2
L2l 7 21(1A/18) IRl R
MAMZHO[HY F21B gofd - 712 1B MA=H AE2
. LU AETA =2954(3 —_rL) 24 MAMZHO|HE 22
Strontium chromate | 7789-06-2 MAIEA: B SRS OB e SIOpA 1 A
EEENE|ISH(13E) F23( Ity Rolld 121 EYENYI=H(13E):F
SEIIAS) 23
EYENY|ISHERIELE) 722 a4t E Folld &2
gasdetE Folld &1 Ity Rolfd 121
Moty Rolld =21
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. A2
[B m-32] =Mt 7 H8(O7-1-271)2] KOSHA, EU CLP U ECHA £&2-FA| Hw(ZIL)
Folld EF
=338 CAS No. KOSHA EU CLP ECHA SENT
(Harmonised) (GHS Classification)
34 S4ED 73
SHEY(EYET/IAE) TR UL 1 1B UL 7 1B
| SR ALY /RSN 2D AR 2215 AR RE1B
MBHER /XTI TE2(2A/28) | SREMAI|ISH(18-E):T | SHEMYIISH(15|LE)T
Potassium IR0 7E21(1A/18) 23 23
7789-00-6 MAIM O 2141218 | R R ALN /RSN 22 IR R ALN /RSN T2
chromate YorA TR A MEHEAA/NBNTE? | ASHEaA/KATED
MAS PRI e LY IR0y 7E
SHENY|SHHISCE) TR | SYSYBHQNY TR e R L PRy
SHSMSARHY TR DL MRS TR DR MBS TR
DL MBI AR T2
HiokA - 15
oty 1A AT
Lead chromate SHFSTEIA EI*HJ:EEEM(HEEE )T
7758-97-6 | SHEAZIISYUSLS) T2 CemTeT ST

(PbCI’O4)

M A S
Erg¢*oﬂér7g%6|1** F21 b rieb i
DHSMEZQHA TR

Rl
HU
£Q
glo
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:

M-32] 38r 7 HF(97-1-271)2] KOSHA, EU CLP % ECHA 257-EA| H(AL)
wold EF
=23 CAS No. EU CLP ECHA SEME
KOSHA (Harmonised) (GHS Classification)
ZH=H(F0)E4 Loty 1 1 18 Zﬁiﬁéﬂiiéﬁ
THEM(EQTIA)TLED AA A1IEH:|0| Hd 7218 SHEHEY):FE2
FHEH(EY2T/0|AE): L2 MA=HE21B TS AL /A2 AL 5 B
LERAS/KFYRRI(1A/1B/10) | SHSH(FD)7E2 AL
e S958(3M)7ES Eﬁgg;lﬂrﬂw 1
. &7 TZE1(1A/1B) 5454EY) =24 Il Dwo
Sodium chromate | 7775-11-3 =012 (1A/1B) & R | (M S) e IL_IJ; _—rLiTé
AALZEHO A 1B IR BAN /AT 7 E1B LA .°|“Hq0| ol T1ER
g A 1A S57|aldg:5E21 7 opig: 15 01 B
*0”5!5“ -_r‘T1B Ij&n f”'“'-_r“:W EHEI-IXP =% (HrE_H:E) -_rLT1
Er-aa ”%%%BH“ ?L—v—1 E.’_fé*#*o”%%i%GHéi?—E— ;EIC;%;ggH - ;L :
D sdetdRold TR CeoTeTeT =
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[E M-32] 3Sra 7 H=(97-1-271)2] KOSHA, EU CLP & ECHA 25 HA| H[W(AH)
ol 28

=23 CAS No. KOSHA “EU CLP ECHA SEXMZ
(Harmonised) (GHS Classification)
FHEHED - 72 3

=Sd=54(30):. 24

ZEESHEY):FE2

Zinc T4 SN 74 .

S0EH21B
Ho
49663-84-5 | =M EY:
tetraoxychromate

HEH(EY LR/ AE)TED NELTE] SAFSTE2
T A MBI OGHA 1] MAMZHO| RS 22
HoT o= oo ?—_I_ Hl.ol.A.i._—rU:,,IA
SEEHYIISE(12E) =3
é"é—"‘—%Q@OOH“ =21
e rdE g =1
o oy - F21(1A/1B)
Lead chromate HIORAM LR A
—1Z- - NS INE=RtS)
oxide (Pbo(Cr0On)0) | 1B¥4 127N | guamsimgane E =
I:Ll-g#A o2 ‘rronI =1
Lithium chromate | 14307-35-8 Y - FE1A NS INERE S

169



[E 1-32] 3=t 1 HH(97-1-271)2] KOSHA, EU CLP Y ECHA 25-FA| H[u(AE)
solld EF
=29 CAS No. EU CLP ECHA SEM7
=° KOSHA (Harmonised) (GHS Classification)
Mt A 2T
=8=4EH) &3
2R F21(1A/1B) aroby 1 TE 1B
MANIZHO| RS FE2 f’E(L 5 4
HORA: T1E A _'f'(o T oo
Calcium chromate | 13765-19-0 | = xyp x5 = o E.”g—’l*—*o”%%%ﬁH“ T=1 NS
-e (1 2&5) T3] opgaa MStA RS T2
EHRMYI|= 1(t‘*EiE) =2
drdadeoid: =21
et Rl A &1
Copper chromate | 13548-42-0 gdgdd - F21A NS N=gS
Chromic acid
(H2CrO4), cobalt(2+) | 13455-25-9 grokd o 1E1A rr=ge =2 =

salt (1:1)
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[E M-32] 3=M T $H2(97-1-271)2] KOSHA, EU CLP 2! ECHA £2-BA| Hul(A)
°Ho F_"n'
=323 CAS No. KOSHA EU CLP ECHA SEMZ
(Harmonised) (GHS Classification)
Mok O AR
SE7|MOIE:AE1(1A/1B)
mE 00| e
Zinc chromate | 13530-65-9 ] f; 1(11AA/ 18) N N
%’Sﬁﬁ.’éﬂ%oﬂ 3| E).F23(
SEI|IXRZ)
Ie 7oA Cl
Dicesium chromate | 13454-78-9 | T & *g%ﬁ ;LIJEA/ 18) PN PN
og ey - F21(1A/1B)
Magnesium P g TZ1A oo ojo
il 13423615 | oy Shmc i RS NGRS
OH M A QoA P
og e - 121(1A/1B)
i AAIEA -1
Chrormum COPPET | 4aa5 14 7 =8 7=1A xagle x2gle
zinc oxide
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[E M-32] 32t} 7 HR(97-1-271)2] KOSHA, EU CLP Y ECHA £7-FA| H[(AE)
Folld EF
239 CAS No. KOSHA EU CLP ECHA SEN=
(Harmonised) (GHS Classification)
Dipotassium
heptadecaoxotetrazinc | 12433-50-0 INE=RS A== A=8s
ate tetrachromate(2-)
2d28d 1 A=21A
Lead chromate 11119-70-3 MAMEMJIZ1A N=2s A==
SRBMY|ISEEIELE)TE2
=248 =439 - 783
HEILOA gi;i(ﬁm) =LY ﬂg%g(@—?) CTE
:L}k—|5)\4|(§ |- '='I|/|:||AE) _—'_|_|=|2 :LA-IEA-I(;OI):‘_I'L_E_Z
Homols IE 00|11
- HotEd /A= 7H22(2A/2B) =
Potassium I_IE; D01 T1E21(1A/1B) WAFETE2
hydroxyoctaoxodizincat | 11103-86-9 MALK| uqo|_o'_4u e x=9le AYALM|SEEH O IS 180
edichromate(1-) RO ors: = A HEOLAY: L] A
s EYBYYIISH(15]cE) 7S
EMHMETIEN(18S) 723
= oll—o o M AN H|_7:|O—H)\-| __'_L_'_’I
:LA—|)\AH_<27:|OOHA-| R HoT o= oTm
t:io‘l‘o-__o S OFA AAHSHA OH)\-I 221
DMt dRold =21 N =
172




[E IM-32] 32}t 1 FS(97-1-271)2] KOSHA, EU CLP Y ECHA £ -HA| Hm(AKL)
wold EF
23 CAS No. EU CLP ECHA SEXZ
=° KOSHA (Harmonised) (GHS Classification)
5d=54(37):+=3
SNEM(AO):TE3
=24 =43+ 0 728 THEM(SQ):RED
SHSHEYEN/0AE) T2 SE7|014: 75
SE7|UUE:F=E1(1A/1B) | D} oL
I M A21(1A/1B o e
Barium chromate | 10294-40-3 = f W—_rl_—rl (1A/ : INESHe ] dr=gdAE
L WA ZHO| T2 1B
’%*5!5“;515 Y TFZ1A
SERHY/ISY (HEEEEE> T ENTHMAI|ENGIELE) AL
sasdadnia- Tl THAMEA R 2
D sdetE Rl TR
Lithium chromate 7789-01-7 uroL  TLE A Xz NI

dihydrate
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[B 11-32] 3=2Aat 7 22(97-1-271)2] KOSHA, EU CLP 2! ECHA £2-BA| Hu(AL)

O = =
-.-.-oHé-‘J =TT

=3d CAS No. KOSHA EU CLP ECHA SEANR
(Harmonised) (GHS Classification)
=24 43T - 724
OEEAM /A=A 2]
AokEa A /A2 82
Chromi ” ORI =21
romic acl 7738-94-5 AYALK IR0 | 1A 122 NS NE=R S
(H,Cr0) o e A
MA=MSIE2
EYEHYIISHHIELE). 72
gdrdetdFold 21
Chromic acid,
potassium zinc Salt | 41159 35 2oy - T21A NERE N
Potassium zinc

chromate
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[E m-32] 3=t 1 HR(97-1-271)2] KOSHA, EU CLP ¥ ECHA 25 -EA| H[u(AIZ)

7ol =5
=39 CAS No. KOSHA EU CLP ECHA SEM7
(Harmonised) (GHS Classification)
SE7| 42Y 1 21 g4y A2 1A
HI—‘?—P—P =21 EHENYISHEIELE) AR
_ ObAf: LA SE7|00IM8:F 2 o
Nickel chromate | 14721-18-7 EMERET| %%(HI'EEEE)';—T'I IL|$I1}DIMO'—7LE’ =gle
oMt E Folld A E21 FasdetE Foll &1
Moty Rolfd 121 OhgMStE Rolfd 21
13473-75-1 2ot A21A A= A=8s
chromate
Do 10294-52-7 2oL ¢ TEIA N=etS M=ets
tris(chromate)
Chromium oxide 11118-57-3 AAEet A - 2 =zele XoletsiAd TR - 721
Cl. P'gmge;t vellow | 35300-23-5 aropy 1 1A NELTE NELSE]
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[E IM-32] 3=t T HF(97-1-271)2] KOSHA, EU CLP ¥ ECHA 25-EA| Hu(AX)
Folld EF
=323 CAS No. KOSHA EU CLP ECHA SEMZ
(Harmonised) (GHS Classification)
248 =439 - 7223
%’8%“(74ﬂ|)'—_r1—r4
SI=YEYEY/0AE)FE2
, ]1|lj:l_‘j:l_)kl)¢|/x =PS Pl
sodium chromate | 4n531 g5 | AgAlKmEHO A RETB NERE N
tetrahydrate =Ty
AHAIE)H'__'.U:"] B
EYEHY|ISEEEEE) TR
%’S—JF* AR
Chromic acid, salts NS, N A=gl2
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R,

A EAH97-1-271) B A7) I3 1 9F07-1-27D)9] 5 BAILE AR gF B &2 1(E= 1A/1B), &

AE T 1, 24 A w1 A AEE 78 R 12 EREAE

[E [1-37] 20BN TAD] M2 SATGEMO7-1-04)0] S2-HA|

IYHFE A KOSHA EU CLP ECHA
MBI TR 2E 2 e e T 2 AaKY A 7= 1 HeHY A 22 1
Soege T3 FUEH(ET): 78 2 FUSHET) 28 3

H o
FEEH(ZL): 2 1

SHSN(EY): TE 2
L EA RT3 PR 1
SE7|IY: 22 1
2RI L 1
MAEL0IR: 2 1B
wop: [ 1A
MASY: 2 2
SHEXYI|SH(18eE) 712 3
SHEND|SHERE) 12 1
FHAMEAQHY: 21

BEYA MBI T

FHYSH(ZL): 7= 3
FHSH(EY): TE 2
IR EAL/RY: T T
NoteANN/RIZY: 12 1
S87|1Y: 22 1
IRHRLY: 2 1
MAER02: 2 1B
o 2 1A
MAZY: 2 2
SHENAI|SH(18]=5): 72 3
SHEN|SYHI=EE) 72 |
FHAMEAR: P21

SHIAMBIART: 2]

FHSHEL): 72 3
FHSH(EY); 7E 3
IREA R R 1
SE7|TTY: 22 1
ISR PR 1
MAZHOIY: 12 18
o [ 1A
MAZY: = D
SHEXI|SH(18eE) 7= 3
SEEN|SH(E=E) 72 1

FHUSMEARNY: 121
[m]

IS MEZRHY: 12

FHSY(ZI): 2= 1
FHEY(EY): 7L 2
IRRAS/RITY: 72 1
SE7|20lY: 7% 1
IRARLY: 3 1
MAMZHOIR: 2 1B
o A= 1A
.
SHENNI|SH(15/8) 72 3
SHEN|SNRIEE) 72 |

FUSMEBR: 721
DHYAMEAQAY: TR
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YA Tste T et FAEA B I FF(99-1-506)FA LA

g 14%

4

2t

2 8%

YT Bt FEHOR EIH

dichromate(CAS No.

TAOA FIEA EE
15586-38-6)=
(97-1-271)3F Zo] ASHd 1A & 22 ERF

Fol QAHE 67haBoRA 4] 2B 1 GROT-1-27D) W 25
(97-1-271)9) BF-EA% GASH W% By TR 1(ES 1A/1B),
R 1L B ST S TE 1L WY S48 S TR 1

HA. o] ¥ EU CLP 7237t EAote 459 S0l Hair =

AF S Nickel
ALt 13F2  FeaEat

AT #712 FEHoR F

HEY-AT TE 3, FASH-BY T 2, TEYITEY TR 1, 93 4y
g T 1, ANAE HolUy FE 1B, U TR 1A, HHEHY TR 1,

(o]
=4 BAYY) AU

E e 1, 78 2450 348 = 1, 4

=)
o LI5S
2 Fod Y 2 12 EFEHA

[E 11-38] SEEBstH A0 ME SIEL E= I HR(99-1-506)2
=Tl
=39 CAS No. wold B8
57y = 1
IERely: i
MAEHO|RY: P& 2
, . UG = 1
Nickel dichromate 15586-38-6 MAIEA: 712 1
SHBNE|SH(HREE). 12 1
FYSUERF: 21
DrSMEAQHY: T
Calgium_dichromate 14307-33-6 ABIA TR TS 2
Zinc_dichromate 14018-95-2 () e
; ; : H'o= o(o—_l'")' = 3
Dichromic acid 13530-68-2 INEN(EQ): PE 2
Sodlum dichromate 7789-12-0 sE7|01N: 18
dihydrate mEDOIA: A8
Mercury dichromate 7789-10-8 AAMEHOIHY: 712 1
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S XIH

83y CAS No. Folld 28
Silver dichromate 7784-02-3 HopA: e
Dichromic acid sodium salt | 34493-01-1 AT - o
Chromic acid (H2Cr,07) gu=d: T |
. Loe2nl120039-37-6 | SHENHYISN(EIELE) 7E 1
compd. with pyridine (1:2) SAMAMEIAOHA 151
Dithallium dichromate | 13453-35-5 a§¢§§wooﬁﬁ Sy
Dirubidium dichromate | 13446-73-6 -
Ammonium dichromate | 7789-09-5 Aoty R 2 2
Potassium dichromate e sd=4(E37): -_rLT 3
(KzCrzO7) 7778 50 9 2A‘|EA‘|(74]]'_|) T 3
2U54EY): 128 2
MESAL/A=E A2 1
S87|2E 72 1
Ry 72 1
AMANIITHO|RA: L2 1
Sodium dichromate 10588-01-9 © 1t|.+0w.| ST
=00 —_I'LT'__ 1
MAIEN: T
EEHMY|SE (Hfiié)i = 1
TUSYEARH: 221
et Rold: =1

I8y SHEGAetd I wet FAFA B 1 97(99-1-5000%

A IAE o] 14% 5 KOSHA MSDS &%
8% disixE KOSHA &7
AL ERI(FE M-39)5F5A 1L
F ALt

ZA4% GHS &7

HuolA ¢ 3%

FAE7L Sl 1230l Hsl o] F

L BRI xEA) ge

o] E4EL EU CLP(Harmonised) ¥ ECHA
=174

A= =2o|Ar.
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TS ASHY A R 22 BER HE YA YA FAFA B
i |9 145 % KOSHA MSDS 74 E71 &= 123F0 dis) o]
% 6359 disiA= A 1A RS EokA] L%l o] EU CLPOA
=

of
=i
HU p
Kl
S

O

AsHd IA 2771 e S0 o9 e HeteolA & AL
AlgE AsHd A & 29F YRS KOSHA MSDSOlA &3 42 v

HZ] 6F & 4%0]93, Dichromic acid(CAS No. 13530-68-2) ¥
Dithallium dichromate(CAS No. 13453-35-5)°f Wieix= Z+z AHSHY
HA &2 1, Ak 1A 2 12 =24 275 U0=t EU CLP % ECHA
ol ERAEE7E glo] 1 ZAE 1T & fislH

[E [1-40] 324 E= 1 HF(99-1-506) A AtsdTX| L2 28 251X
or2 KOSHA MSDS 2%
=29 CAS No. KOSHA MSDS 25 Jde
Calcium dichromate 14307-33-6
Zinc dichromate 14018-95-2
Sodium dichromate
dihydrate 7789-12-0 MY 2EER| 92
Mercury dichromate 7789-10-8

Dichromic acid sodium salt | 34493-01-1
Dirubidium dichromate 13446-73-6

Dichromic acid 13530-68-2 MSHA OH: 22 1
Dithallium dichromate 13453-35-5 Mo A 2 1

= 27} 9 37} A& SFdEO ditt &5 - FA Bl 24

27 9 37} 452 A 55 ol22] =2 ol 79 EREE AoE gl
Ft}. 95 E°] Dichromium arsenide(CAS No. 12254-85-2)9] 3%, H|A
SIHEEA] H|A O]Q‘)ﬂ ol H}O“é B2 59O, Chromium oxide(CASNo.
11118-57-3) & 3%, 67} = ?ﬁi Aol 2700 dieh ER= ERlEt. o]
Q] 27} 9 371 35 SibEol "411_ o7 J2AY B4 3447 v 54 5 0%
o] B StE W HE |5 o9 JdFe=E IRIsIH
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) I ¢z}
[E 1M-41] 27t ¥ 37t 22 siEt=0] gt 25 - A HW
Sy 22 o[ [E[F
=29 CAS No. Xt 2 8 H|Z
=220 KOSHA NC|S 7| 7|
7t Ny
Rl YA 7= 4
=) - = M(S0l): 1= .
chromium | 69991-68-0 | —omta| Sd(Es =) - 7122 Sd=dEY): 72 4 2] 0 o |7 o= sppe
0Ly SMEZ Q6N P24 IS HAN/KZN: 72 T
manganese Oty AMEH Qe 12
brown
SH=NEFHD): 712 3
IN=H(EQ): 78 3
Dichromium HrotM: 15 1A .
) -85-2 giokM - JZE1A =\ . 21 O 0] H|ASFS
arsenide 12254-85 e T SEENY| S4Es =F) | 721 =
3N AMB Qo ¢ 8
oty AMEH Q8 TE1
SHENET): 12 3
Chromi EMENA| SHEER 1) 752 ZN=H(EQ): 7E 3
rormium 12053-13-3 | A +M314 QBN - 121 | EXENW| SAEIR L) 122 | 2| O 0 qYs BEtE
selenide SLY AMEIE QAN 0 PR | 2 288y S - 22
oty AMEA Q6 1 E1
P -T=N
Chromium i3 - Y 72 1 AEIEHD
57— LB TR - s = S 31 0 0 AELetetE
oxide | 1111875773 aserdad - = T4 uE Qo ¢ 2 e
oby AMEE Q8 781
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Lh 28 & 1 229 57| 4820 IE H2UA

1=
[B [T-42] 243 Mordo WE IE ¥ 1 =29 #HEE

T= THESEY H|11
FZ[CAS No. 7440-47-3] & 1 27|8lE=
i (Chromium and its inorganic compounds)
s FEZ7IS (Chromite ore processing) ZZH|S 1% 0|4} 595t 232
SEMd | (=2 Jisiol A4S FE SX) M2lsis 29U s
FEMOIH (Zinc chromates; CAS No. 13530-65-9 £)
AEZ7tE (Chromite ore processing)
(g 7Iot Ag(HYE YH RAD) XM2loke ZLT diZ]
EddzlH . =y stos S5t2
T Hff FZMOIA (Zinc chromates; CAS No. 13530-65-9 &) SHHIE 1% OlY eiwret =28=
o
FEZ[CAS No. 7440-47-3] & 1 stet=
(Chromium and its compounds)
FZ[CAS No. 7440-47-3] & 1 3stetE o s — i
= . - = DQOH o »I(y OA|- %}Ool_f 5|_>_o|'
oo (Chromium and its compounds) S3HIE 1% 0ld =w ==
O S=X]
Ut R EUpRISH, SIS 0.1%014 S8R5 252
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mH=23

H|22

A Z4H0FA
(Zinc chromates; CAS No. 13530-65-9 §)

TWA 0.01mg/m?, ZtA1A
(CAS No.13530-65-9, CAS No.11103-86-9, CAS
No. 37300-23-5)

TWA 0.5mg/m?
(CASNo. 7440-47-3)

TWA 0.01mg/m?, 1A
CAS No. 18540-29-9)

TWA 0.05mg/m?®, ZtM1A
(CAS No. 18540-29-9)

A

re

TWA 0.012mg/m?®, 1A, MAZEMTA

(Lead chromate, as Cr) (CAS No. 7758-97-6)
- TWA 0.5mg/m?
=(77 S22
ANt (CAS No. 7440-47-3)
TWA 0.5mg/m?

(CAS No. 7440-47-3)

STEL C 0.1mg/m?, &2t 1A, Skin
(CAS No. 1189-85-1)

=224, TWA 0.01mg/m?

nx Qi

ox 0
LA MY

Mo N

824 TWA 0.05mg/m?
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B 1-43] 3 AotHo) M2 32 U 7 3820 LEJIF 4F H|a
LEIIE S127|1E
| 2XIH HI =T
A 228 (TWA, mg/m?®) | (TWA, mg/m°) |2
As67hete=E 0.01 [18540-29-9] ety
(EEHZ7|3E) ' 1A
e o _ 11103-56-9]
-t [37300-23-5]
g 1A
[7758-97-6]
354 s Cr) 0.012 - grot 1A,
MAE 1A
7440-47-
32T 7132 - sl
0.05 =8
3=2(67p5tEI2(A84) 0.05 [18540-29-9] 22ty 1A
ER e
IE@7hetEE 05 el [7440-47-3]
IEESH)

o
i)
rie
=)
iy H
o
o)
rr
(@)Y
N
1
el
o
S
i
[\
N

=9 ulgoz Aoy vl

st &7 FeldAr T
=U-9] GHS &7 vz 9 B4 23} 271 9 371 389 49, 671 35
of vlg] Ayoz Fe [FojdE 7HI.

27F AF7 9] A dEE9 dRkEolA Bttt 371 FollA Al “371
g=rog AslEd, ‘27t 322 ‘37 32 9 “Z(metal)’ ] =Z7]F0]
FYgS FQI5HAT

=
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_llN'

olof tisf o]HA S(2012)00-= AAPHAEAY AlP+2] 22
A FollAtA  BIIRE ‘HEW I F718E(Chromium  and
inorganic compound, as Cr)"9] #RAEFEL 2737} 3RtE, 784
o7t A& 35E, E84 071 A7 E)E E-A47Y B foiiAr 2
g FoiEdels BT ‘38 2 I 39E(Chromium  and
compound, as Cr)’d FHZ 7§ A QtotH Tt

o

- 67t AE SR g =2VE 4% e
159 520220 B2w wRe] kE712e Seute g 2EGD
SHEe 84T B840 THSX om, NIOSHS ACGIHE 283
W A4 ol 5o ABANTRS ABEDAIRR HIF

o 9, QR ZYA ST ABEHIVES S84 BgH0E TEG
A grort Aol whe A5 A gdtel £84T 2849 w27 T
AT Aok 27120 S22 Seldeiel fARsE BU A9 2B

hetgEe AYE doix] Bho) o) w5712 AFAA g AGAA

E3t & AFolAE 607 A8 E2VES 84, B84, A8 7S
1 9 o7t3F IREE RS @1 F9ste 28067 IREELRA)
$22 0.0lmg/me 2 &7|ES S9otH, A8ES) 2 837D 3t
ol gt &7|1E2 A8(B7D QP%LEE ot E2FE2 RAT AE
ARttt E= OSHA =&7]5(0.005mg/m)S ®rgsto] /P 3¢ 44
9] §d717+&, ACGIH x=%7]1%(0.0002mg/m’)S wtgste] e 4L 5
Hol fa7|7te F= Aoz 7} Aokskal QU
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CH Ao ME &3 oA A et Het
= SAFA AR dig AEHY A, m R, S8AHEA R
KOSHA MSDS #3ld &7 AAE
PPN FEEEE AT 671F @r@r%%% nE 354
2 UAA =2 1 54 A8 7 a1 W AR #
12 ERFEE= Aoz IQIsHYA,  Calcium chromate(CAS No.
1376-5190) ¥ Lead chromate(CAS No. 7758—97-6)—‘1 ALt E &
Ao mEM}UAY TE 12 ZTEFHOZ Hagl A9 Folstgirt EI &
FaEA W 2354 9% (Nickel dichromate(CAS No. 15586-38—6)?91
Q))& BF AHd 1A & 28 £/EHA ok 7] We2 EU CLP %
ECHAGA E78E7F Sl E40AE SAsHA ERl=glen, ojet &2
I8 9 7 3gEY BEF HA AFAHS HAES] KOSHA MSDS DBl A
A=A 2 E7= SAE AERlste] vrgol digt 127t ]ttt

= 07} AEE VIS0 R T kEVE A Aol &9 e Al
371 W83 o] 271 & 37} 3fekEo] HisiAe oln] 7]E &k ERalA
A2020-485(@FE4 9 94 AR =&7]|)0A “AEEE)", "AE27
E 9 HEG7DIEEY kE71E0] FYSHEE 671 AES ARt

35 4 1 RES 5% BT AL AbetarA} shlek(I M-44)).
T3 67 AEIRIEY &7 HHst #84, 284, A8% 7H,
a 94 671AE IFFEE FEA ¥ TPt AF67DEF=(EEA)
=2 0.0lmg/m 22 =&7]|F 8o, Z5ESH) 4 AFG7hHakt=l
I‘JM L7182 480370 FEE e =E2EhE2 AT A

A|QrRtCHE IM-45]).

SFE

5
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) I ez
[E I1-44] 671 A& Hel 38 ¥ 1 st=0 e =57|1F 4% |RoiQUX S HafLor Hot
7|E* THE(2h
e i _ [EESTES ) _ LE7|1E
=C | osysxiol x| =0 H| T osl=x=l0| HX| =0 H|
538 35E%) 0.5 [7440-47-3] S2(@4) 9 7
544 AZEQ7hEtet=E 0.5 [7440-47-3] s32(6719.2 M9 0.5 [7440-47-3]
545 IZ(37hetetE 0.5 [7440-47-3]
*AGLeFFIA A2020-485 (3Pt o =EE A =&V 7IE F AT 7IE(as Cn) =E71E FE 1Y
[E I1-45] 67t 3& stEt=0l et L571& 4% RHAUX S 22|yt Hot
7|1E* THE(2)

ol i ) [EESTES _ _ rE7|1&E
= | osymxio] Oz =7 H| T OsH=XI0| HHX| == H| T
537 | IR JtER(EFEA 0.01 [7ff0_47_3]

I2(67h3HEE [1 825%;—2&9] [7440-47-3]
539 (%5**$7|;rf%) 0.05 a0t 1A EEDL 0.01 [18540-29-9]

o o =] 0o HIOFA]

EEGRDERS 5 [18540-29-9] =Zed 1A
540 e 0.01 srot 1A
*UGLeFHIA A12020-482(FRHEE B 22F A k271E) VI 5 AF 7IE(s Cn) =271 5T 1Y
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Q) BFAX0 M2 HIUA I A M A L Mt

=

dF FERtEe 2HFEeE A #R0 99 UE o+ Aok
2R g 70l 9% vAe dirdd a5&¥2  Silicon

dioxide(CAS * No. 7631-86-9)2 =Zu] AFbdw AW we} S5z ¢
E472A FAE ot Silicon dioxiderw A7}, AtstA, olAlsHiA &
gefet gAo= AREEI o, E Aj8Yoie I8 LEFIA
A2020-482(StetEd B EEE A keI A AlRhiAE
LSt TEst= Ao 7Y ¢ FFAHO SRE AT 4 Sl o=
s3I
7h) BEFER0| ME FHIUA

Aetas 24 9 vEAPY Ao ot /o EFol Zelrt
HEARSICE SAS(Synthetic Amorphous Silica) AAA| DS ASHFAS] AAFEX
HE 7|Ro 2 [O9 M-39]9t Zo] 24 = vaYd Aehta ¢

= O 0
71 Cas No.& Uqustar 3

A

Silicon dioxide
(CAS No. 7631-86-3)

‘ Amorphous Silica Crystalline Siilica

Natural { By-Products

gﬁ;g,'éel ..... Pyrogen : Kieselguhr Fused Silica L] Quartz
_ (112526 W—S} 5) e 7T (6175053-2) (60676-86-0) (14808-60-7)

--------- Calcined | Silica Fume Cristobalite
1“1 (91053-29-3) | (69012-648-2) | (14464-46-1)

L Flux-Calcined Tridymite
(68855-54-9) (15468-32-2)

HI

(28 m-39] AipA AYRX 7
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[E I-47] SH717e] deita detd Hot 2t

A Z2EY Mala HIZEYH Msia
= (Silica, Crystalline) (Silica, Amorphous)
IARC Group 1 Group 3
(CAS No. 14808-60-7) (CAS No. 7631-86-9)

arory NTP K -
=P |
o= A2
:,'15 ACGIH (CAS No. 14464-46-1, -
= 14808-60-7, 1317-95-9)

1EELSH dd 1A -
T S HAEHE gt JEYH 55 ‘ﬁxﬂ —«1 *H%i é@%‘

Ashiao] dtel 58 MRS oz
ENITEOA 2918 §ad 85 5 4

E'_
Sqmag) BH1E 3) 78 30 B9 7 2 At 2R A
sholE|gict olo] -9 a4 BE wE % B4 AT 4shia @ 1
Sereel A9, 24 Fxol W [E M-4819h 2ol a4 HRo] Fol7t
TS Shelstolrt

[ 1-48] Mspial Rid "Wt 24 Zat
T= 2y Maa HIZ™S Mettd

OSHAl I HFOFA]

T: () o7|' HAY A2 1A Sagx| %*%

BN EI | SHENE| SA(HE E) 72 |
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Lh ZAFAX0| ME =% ¥ 1 3HefE9 &

= Aot A Y] ZAASFSAHNG FoldA 228 4

=W -2] GHS 734 &5 Bla 2 &4 a9 4540 48 244 12
19] o4 &7l vA= ol B2 A= IR oo 248F
At Aao] A9 AAAHLE EREe Este] APl oE #HE F71
Al ket

AFARPAE AR AlBF2] [EE 2119 3. 7} 2)7HANETY S, AR O]
old “ZA(Graphite; CAS No. 7782-42-5)"0] xE3tE|o] Qlom, o]Q]
=4 E3 A SsHEd=E S| oo

ojo AFAMMAEAY AP [HE 211 [F M-49]19F Zo] &4 4

« 3. 7} 1) #4KSilica) 7H) A9, W) T AEYUTO|E(14464-46-1),
th  EgYupolE(15468-32-3)E ¢¥ EAE A4
E A (Crystalline Silica dust; CAS No. 14808-60-7 &) o=
Ngste] & TSt Aol B&4o g IEH

o AAMAEAH APFF HE 2119 3. 7 2) FAES 3. W)
=4 2R 4 9 B Adstih
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[E IM-49] LotE ZASIAZHUY FHAUKE 2| HI2HERH

3. BX(7%) 71224 EX(Mineral dust)

7h 4%(Quartzl; CAS No. 14808-60-7 S)

b

1) T4k(Silica) L}) F2|AELZI0|E(Cristobalite; CAS No. 14464-46-1)
ChH E2|CI0F0|E(Trydimite; CAS No. 15468-32-3)

yJES 7hH ARTAE(Soapstone; CAS No. 14807-96-6)

2) THdg Lh) 2(Mica; CAS No. 12001-26-2)

(Silicates, Ch) EEMHE AHE(Portland cement; CAS No. 65997-15-1)

less than 1% crystalline silica) | 2f) g4(M3 21 8h[Talc(Containing no asbestos fibers); CAS No. 14807-96-6]
0r) E%(Graphite; CAS No. 7782-42-5)

7}, AXS MatgA Xl (Crystalline Silica dust; CAS No. 14808-60-7 §)

7t ARITAE(Soapstone; CAS No. 14807-96-6)

H|QH(2h) L} 22 (Mica; CAS No. 12001-26-2)

=M 2X|
4. #=d Ffl(Mineral dust, ChH ZEME AJHE(Portland cement; CAS No. 65997-15-1)

rutol

t
t
less than 1% crystalline silica) B -
€8s o CY 2h) EM(MH EZ8H[Talc(Containing no asbestos fibers); CAS No. 14807-96-6]
Oh £%(Graphite; CAS No. 7782-42-5)
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on @ BAE TAZ )E wd A% 24 FAUA
2 B3 9eote AMERHATH(E 11-50] =),
« LHLFRIA A2020-485(EHHRA D 24 Qo] 1w27]2)0]
MSHIAEAA) F 4% W AR F 4E2
AYA /R 7120z Fste] B Gsistel AAsHAL.

I [I-50] 4oty LS71E 273 |aHAUXL 2] AR

e 3 HI2HEOh)
= AHEEY AREEY | ==71ZTWA) | HZ(CAS No. 5)
MeTAEEN Y
HLM(;} A' ) 14808-60-7
LI 2] = = - 3 1 4464_46_1 N
L= (BMA| 2| AEHEI0|E) e N 0.05mg/m* 15468-32-3]
o= INEEPS 4oL 1A, B4
= | (ZHA E2COM0IE)
2% = ABIA
Solf H|Zd&R X
ozt — 'E;f;%ﬁ =) [61790-53-2
. (HZEA Ams ga | LA 10mg/m® | AFE 74 112926-00-8,
S NEa M2[71; 112926-00-8]
(HZEA A2712)

—

AA ASt49] B8, B4 55 tAdolA A= f8id FE 39
AL oy, 4 °"6 AetAe] e, AA=do] =] FHE 55
ool A XﬂﬂHEﬂE}E FolstetEdE AE AT tiido] ZdEcHIEH
A2921F +A).

A%y AR ATE FEAYAAE Hf ditko] Ashta E49
A AR4 20| Uit 7ol JE gRlo] E7FsStt. o] Fused
silica(CAS  No. 60676-86-0) % silica Fume(CAS No.
69012-64-2)5 Atshtad & 2AA ASH4AR FLEEE SEEAS
EU REACH ¥ SAS Consortium®llA 2Rl & 24zt g7 ==}

o}
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244 AY7KGsilica)el ot F3i/AEE FE
I

M-51] MAHAMBHIH HYHFHZAAH AHOIE H2H(QH)

* Fused silica(CAS No. 60676-86-0) O CHSt ME AAH A| HIFZEO|
[t HEDt 20l Jis

« 012 CHCHO] ABIRAOINGI0] ZHETRO Cf5t HEE Solote]

s S MSDS

=23 CAS Mo. L
7 |2|'_=' LHEAHIEEH FZE) 51790-53-2 2020-03-04
= Boli/iEEEE
CiEgE
No =39 CAS No.
22X Zhefxt
1 AR A | BB T BOBTE-86-0 [ p=i=5 | 2| A
* Fused silica(CAS No. 60676-86-0) S AtaltA & ZAX™ZE
Rlokiop) | LISIAZTEEIS SIESUS EU REACH 2 SAS ConsortiumOiif Si2

o MUK S ALK AUE et 2FE 42710 et woli/ Ay HE2
HH0IE 28
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47 AAH Aol 8 243E w2712 AE BT AR, 2020)
A o] 2A%e] B ATgolo: 343 @i 9% Aol ¥ )
olio] Aol i SRS §7] FETFER 7

{
ol
Ko

TG, 34 SR 971 9 RUsEe Wes pEsuA s
A9, FEI ga A% Aol AF ol ol FrbHoz A W AT
U2 F5ol29] 0|28} of¥ 5 F7tE TFsiol FTHEAY, 2020).

pN| _IC_JI_&!O“ [[r% Jél_:LI:II'AI = _I__ILI-” 02{7:” I:II'O|-
2A]

F3(&7] % %71 S e g2
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0.1mg/m?3, S 1A, MALKIE
HO|A 2 =)

=
=]

o

Ol A
I:I
=PN
><T'__

< S51AE U 27)[16812-54-7]

(TWA Tmg/m°, S 1A, MAINE &
0|2 2)

s LZA(E2Y 27|31812)[7440-02-0]
(TWA 0. 2mg/m3 HIOFA 1 A)

s LA(ESMERE)
(TWA 0.2mg/m?, 2t 1A)

« JZU(Z22)[7440-02-0]
(TWA 1mg/m?®, 2et42)

o LZ(32)[7440-02-0]  (TWA Tmg/m?,
t:lrorklz)

o L2 712:Y[13463-39-3]
(TWA 0.001ppm, EIRIJA, MAI=Y 1B)

=

=
2 712 4[13463-39-3]

=
RUIA A=Y 1B)

oL (TWA 0.00Tppm,

=] e]
=
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[ m-80] L& ¥ 1 siEhEe #d 2E WH
SI87|E dE¥=E
g H|2H(2h)
o LZ(ARAM5I5E)
* UZ[7440-02-0] stei= _(TWA 0.1mg/m?)
(B84 27|alE2 styst) -
(TWA 0.2mg/m®)  HAEEH3IEE)
(TWA 0.2mg/m?)
« Lz 7t222[13463-39-3] « L7 7t229[13463-39-3]
(TWA 0.001ppm) (TWA 0.001ppm)
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I M-81] 2 ¥ 1 sghE9 I GHS R84 28 A Y EM(IHS)
=3y ZA KOSHA NCIS 28 8 2%
=29 Cas No. A AEAE-1:
SYBRY| EM18D) 2GR D) | ou ams of
= oL/ o = O - — %|'7:‘ | L 1
Silver chloride | 7783-90-6 AgCl EMEMAI|EM(HIELS) 12D HZZSAH;O;IDOBZ, T 0 0
DA MBIAOEIA 1 e detd w71
Astg TA PR 2
Silver IR RALY /R T2
-98- M PN K
permanganate | /750700 | AGMNO: = SHAMEEQHN L]
s e e s
Silver(2+) ng 2AH/A=Y TR 1
+ = -
e 7783-95-1 |  AgF, NELES FAAMBAQE P
o OH B QA
AFSHA OiF|  1ED _
SRS IR 22 A A ;7 2
Silver 93— IR RAL/X2H:121(1A/1B/1C) R R /R 121
perchlorate | /65 9379 | AgCIOs Astes E?ZXO?@;?? SHLMEBQEHN T
2 ST O w DA A MBI O SHA 1
E@;z%zvoﬁ T UgrdEEFold =
kg 1H|  PE2 .
SH=H(EY S H/0IAE) 71 34 A 1 P 2
ver i _an- ABHEA M/ XSN 2R DR RALY /RSN 221
Silver nitrate 7761-88-8 AgNOs EJSEE'EW%;% il%E)H?TZ SISO
SALMS AL 2 DR AMBIAO A - 12
O AS S PR HordRsneld T
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o]9] EU REACH ¥ =904 335 2 I I 3IgHEo] tit |14 B7F A87F BEsto] =9 9 =] 37F 2o
gt vla 9 240 ofgeut, 84 251FHERI Silver nitrate(CAS No. 7761-88-8)0l thsto] [ IM-82]7te} 22 R3]
4 Wrt A3E AT 5 A%

[E IM-82] Silver nitrate?| =L GHS R 27 XAl ¥ 2M
_ EU CLP ECHA SEME
228 TN KOSHA NCIS (Harmonised) (GHS Classification)
AR TR 7=
AMSk 1A - 22 g.i_I:'I_AUC\) [y
SMEM(EQLEXI/OIAE): 1 SR TH = 2 AP K| - 72 2 HI‘%‘—:'r*':o/IP“'-_r:1 A
Silver nitrate | \ IS RS YON =S Ry MR RAS /RS TR IFSARY A= F=21B ABR=AAL /x_‘pi
(7761-88-8) | "9N° | SxmmzbiEM(s-D) 72 SHAMBIAREH BRI 1 C MEAR
SASMEIAQA T DHABIZARG A T OIS 71 SO I
D MBIIR I P RS s
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. o 9 7 SRR SedEd] me 72 A4 Bt Ao
84 8o 59U A%

AR A dd 229 2 R0l 7R84 848 Eoi7t [ 1M-8313 o] E850f AREAL 3= Zlo] ajldErnh

-
[E m-83] MorHo M2 7188 & +8Y siEiE Al g

I

—o

T2 HAURBSBUY FAHAXE el folE3d EEIIEAB RO AR 5871z 483
o LIA(TI2M3IEHE)
<HIER O t89 shel=
- 31248
- UR0IE(CIEY &

. 2N 35e ¢ QBIE(7I2N 9 22M 352
184 | sl 04 2 7 gy @ |CHEDHOI R a | TZOEISE RS HES -

| 712Y see

()II

!
« 2[7440-22-4] ¥ 1 7184 & - 2E(7184)

- $#E(IEYgsEE)

« HAHEI(T12A5151S)

o URHCHtA SR BBl A (IO
712A)

=]
=

I

24 _ _ - IE(E7DETS(8Y) « 67}32[18540-29-9]

.l
+ B2|HH(+ 2 Y3IES) SEE(8Y)

1
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ACGIH 2 A] HAOA 2& 9 7 33HEQ] 784S 18sts AL
A HABody fluids)olA] &S A 18slr] Qste =z war=Enh, I8y
4 9 I SRE9 7MeA E1E st HESH A ¢ spol=gkelo]
”*‘“45401 °‘Xl or], dutxoz sEEAel g4 RIS 9jsto]

Soe &EH= de 25

2 dolAs 2R 9 22X, #EAY & HAE fsto] ARHY
A U UreA o @ 7184 IRFE R gAE fol2 ‘g4 o
‘g4 E 2 54 AotstaAl gt

- o 9 1 SEEe] AASY BRE 1dd 371 9owd 2 B 94
SRR

29| & 9 I SIHES] Ft f84 B7h ' R4 F EU CLHOIA
F&ofizo] TAgle] 2o tisto] AN HoldY, A=A ol Hiet

g EF7F 71 Ak A& FRASHATHEU CLH, 2020). A'd 20229
RAC(Committee for Risk Assessment)x= 29| F-3ll/d &5F AlSto] st
AE 9 H/12 25 ofdjel e SF4 HEs Agsidon g Haw
EU CLP A7} AH°lE o de SASFATHRAC Opinion, 2022).

[E Im-84] 20 tigt EU CLHE [dlid 2F 2H

=Z93 Cas No. | 7= EU CLH
Silver massive *o”&!%’é; g9

[particle diameter > 1 mm]

Silver powder:

[particle diameter » 100 nm 7440-22-4 | Ag MAEN T2 9
<1 mm) SRS (R 5) T2
Silver nano: DASMSIAOGIA 1R
[particle diameter » 1 nm < DR MSHAQSHA: L
100 nm]
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2o Hat g1 BR7t oleh 2ol Aeol=E A9, & W I spEe
Bejotehs] EH(YAAY), 484 EE 2840 WAgl] YUY T 22
£27h 2 ol ARt A% BuE fdtel & L 1 R o

2 9, Al ARlA 7184 shekEel dE AU
=4ty A4 2 =371% 450] AgHo] A 2 BT 3
P AYPAEAYANN & D T FBS 7484 SRRl o &
274 WY efeld L w571F o] AgHol A L Bel=T Uck
EU CLPO| e} &(F4/dh)o] Belstshs B4(QAa7, 584 £
280 BAge] AAEY TR 229 BEA DHHE 49 4Ux

AZESE Hoto] ‘2 9 1 IRHE'ZA AP R A w2 A L
T}

[E II-85] 7[= LIHQFHEIZIM| ofst 2 X 1 slelE &2 & JHE HIRKSh

o= 13l HI2K(Q)
XIS A= X

= OO | 27440-22-4] 2 11 7I=M SBE

2| A . . S[7040-20-4] B 1 B
s, 2[7440-22-4] Y 71 Epi= = ] elei=

EanzEs

HM|CHAH Ofed
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BE ol§ P53 YRS 1Fdte] 34 U I AT YA 27] B4
WE gAol8E Ws U o] HE A% fa4 I%L B8 zelsop
st

[ m-86] =% Xt 7|0 I Y R 1 7IE

soiy mx | 257IS SO0 HZ0 ZXE & QU= 719 2
e UXt27]: 0 ~ 100 um

gy g | HEU IS 2
e AX}Z7|: 25 um O|6KZZ 10 um)

SE719 G 220 7.5’_5. PEIEE =4S Yo7|= &4
QXtZ7|: 10 um O|sHHZE 4 um)

ol

4574 9 A= T - TA A2020-44%)004 5843 B L
FUG BRI Aostu AT G EHo) disiAe BEet Zort

ACGIHO] o] wed, “34 BA'S 7ol 100m olskel WA,
F4 BA' 33719 ol ofek WA 7RsAo] glol et Edlolm),
9ol 10me WAE, BFY BAL Wlwsl shrast Reo 2ad

7FsAdo] lo] fafst ERlolH, J70] 4mQ] HAIE 9JuletACGIH, 2007).
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= 25 9 I IRMEY A IV e g4
FU +8 9 ¢ AAXADY AL, 4AF A7]0) e 83 U A o] &ES 15l S2EAF A& 9 4 EF7E
< IRlskAT.
<, ICA (International Copper Association)o|lA =3st YR A 7)o = [l H7F 23
o7 4 4R 257 HEA BrkE A
[E m-87] =2 2|0 Cist X2 7|0] ME [aid LIt Zat
LIS 72(Cu)
"o ICA (International Copper Association)

-

o

e,

[

ot

.

F-lN 19
o,

?JXL:U](lmm)‘é 7]

* T/DpAled 21}, F2l= =& BEN0 M2t H12) 0|29 & =7/t Z2HAl, &8 7olild 2F Eot g&ks 01X1710,
AXIFI|1E 71202 l='E”(povvder <1mm) ot 12| H2|(massive)yTmm) SHE 2 LIFH HIt=

* 72| Foe(massive)Tmm)2| E2, ¢ +YERHMY 72 322 EREH, Ty MﬂimoBHMOE =R M2

« 72| EZ(powder {(Tmm)2 &2, 24 é%*i._@ SHATE 1, DM SMSIAQGN B 22 22H

gordat

Te] 9 7 SRR e YRl e o] 814 W ke [ - 8813 2t o] A ok 7] Ao et
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old W7 SREA Zoken, JAAT|) WE FSid B7F A EIF 1EEA g Sloh Iy F9l9 Fe
YAA710] WE BAClEE ¥ & E 52 st IS Fystlen, 11 A% EU CLP= 78 Bolziet +29
=7t JEQ granulated copper©l thale] T A SAHGAE L& 22 HUISFAL

[2 m-88] =LH-2 2|0 thet R W7t 2

=2 .| Bkt oIx|g 7|28 EU CLP ECHA SEME
=28 | CesNo | A e ksl NCIS | (Harmonised) | (GHS Classification)
Copper massive; 27Z20] 1 mm OO S - .
HEED| € 067 mn? /mgR! 72 N=ets 22X S
granulated copper; 54 S9E: 7124 o
QR0 : 0.9-6.0mm, UKt = L7 2R 72 Y IS ot xizie
N o= _ EXMAREY | EA(15142): =9 B
7440-50- Ol SEH =7+ =
Copper 8| Cu | 0.49%-0.99mm?! massive?t powder SEH 7t 23 (327D =S
T M QoY T ot et o
AMBEIT OsiAd 1 = pAMEHE Folty
Copper powder; 20| 1 mm ORIO[ aHi ECRC R CH oo Sy ke
BERO| > 067 /g2l 7 MRS oy e oty
=2
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g 2 7 3HE9] 49 Lead Reach Consortium, EU Commission©A £33t YA} 37]9] W= {314 Hr} 23,

ARZ7I(1Imm)E 7|&£02 11 gfo wE Aol E577F 24 FridEoe] Sl
[E M-89] =2| Holl CHgt YUXIZ7|0 LE oM TIt Zut
L= = =(Pb)
HIt7| & Lead Reach Consortium, EU Commission

- H2 A2, MAOIZEAIY 2100l T2t & Zo2|(massive)iiM 885 E 0122 E E2(powdendiM &&= L2
10- 1OOHH E3=

* Ol0f &AL 27101 ME QM H 2t Folild 270 Xi0]
F7|(Z /o) T2h T2 MEE

gel, g =29 willd 272 flet A st gAt

FII‘
£

CUES o 2Y(Imm) o ZOfI(=Tmm)
- C20.5% MASHTRIA, 57t 22(ER =4), STOT(EE) |« C210%: SASHTE1A, 57t 7] 54), STOT(EE=
T FE 1
+03%<C(0.6%: MASHTE 1A £} TR S4) «0.3%<C(10%: MASHTE 1A, £7t T2 =4
* 0.03%<C{0.3%: MA=HTAE 1A e C(0.3%: MAIZMTIE 1A

g 9 TSR] et 9aEsle] eSS fa4 Wk [E M-001% Atk F) FPBATLY 14 Bt A
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O ~1—71 O

Holl Histe] JRA7] T2 flol A 7 1AR WU AS 4T 4 Aok ot R BUPF A ghgke,
l

WA= 710 wE Rl B7F A3 et =R 24l vk EU REACH® 7%, ol diste] AR=71(F i /=H-H)
9
T2o] Wt HrHE stRod, I AW AR} 2710 wet AR REAE EREe ERlski
[E II-90] =Li-2 Hofl thg [ 7t Aat
e EU CLP ECHA SEMTF
=] S = o= T
238 | Cas No. | 2l=thy | ©IMFIIHE KOSHA NCIS (Harmonised) (GHS Classification)
HASHET], 2958 | -ANSHET], 4954
PSR olEd e BV D Y
joad powder; | -2 1B $3Y SMEY SN | +SHENY| =4
[particle diameter | « HASH @ FT21A S (B2 LX) - e
<1 mm} FoeERD 59 CHASA | eBHY M ROl | 34 SMEA fabY PR
lead | 7439-92-1 | Pb (B2 =2) 2= S Ss Lo ot S« o
c3M 2MEE Sy | TE = L
|ead maSS|Ve ?‘_E_’I o AHAIE= A 7_<7|. AOEAﬂ) .AH;:;A‘l : ;‘-":"IA K
[particle diameter | *BHd M2 Q54 -*ZE;)E(T—TL’%TX_‘O 'EXQE_‘:E%UI gjg(tﬂg Ls) -
> 1 mm] 221 - By
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3

0 SEe YA 37
2 Q3 27 71E

g A 719 mE
A12020-485.(3FsH=4

o

m.%?émw

w2 A A W At
9 Aot Wt ek,
AAFe| 1 E7E)]
9, FHY, 3712
A g AT
A 2L Bt

S|
S

* AYUREEY 2 Y 22| AEA
HR020-448)01 S5, S FoPt
A= US

* EHG0H| CHet gol X 2Rt 27| H=0H| CHE
JlE =l =7t

UAXt=27|

71E

SEN, BN, BT Chet FO| 2 et

=HO, BEHO,
| L

PN 7k = ¥

skin ZA| 220 tigt 231 20|, 37|
BAl 220 gt 2o A
S22l ®7| £= H10 27| S
| g S

a

2] A<t

slal2o

H=



A FolJAF 2 A=l T FE I Q.

T8 9 I 3kEo] tigt Q] foid U 2 2Rl Ay oE 25
4 7 gghEof vie) Y ¢ I 3E e A A G
F2 Aoz gRlElor £5], Copper massived| Tt w4 H7F 23t
AA W ggof Fofgt FFS vIXA] = AoR2 IARIE AT

olof “Fg 9 I I/rE" AAl] gt A 284S MAESHL,
APAMIAEAY A2 [EE 12]9] “F[7440-50-8] € 11 IHE" S
‘I (Copper; 7440-50-8) (EA, U|AE, )2 7]75lo] AFAAE A

N2 [Ex 21] 9 [Ex 22] 4 247 YA BEsk= Ao|

:DL
)
lo
U
A
o
o
ol
oX,
S,

SitES 55029 Lo tigh 4k A €Q ofF

o ARQIOFHAEAY AP [HE 12]9] “FF[7440-50-8] ¥ 1
SIE"S  “FEl(Copper; 7440-50-8) (BA, u©lAE, F)yoz
AAsto] AAAQPAEAY AP+ [EE 211 9 [E® 22] 94
E43} F45HA T A

[ m-92] aerdoll gt 72| R 1 sighE A 2| Nt

& sigl H|2H(2h)
HASIAZ ™Y | 722/(Copper; 7440-50-8)
SoHQIXL 22X, OAE, §)
EFUZTITY | F2l(Copper; 7440-50-8) T2|(Copper; 7440-50-8)
SoHQIXL (2%, OjAE, §) (BX, OAE, 8)
_E0-gq] i
Bayy gapgm | T o/440°50°8 %
siel=
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- QA A7) e ¢ P 1 SRR w27 44 A A

[E m-93] &YXt F71E 1a4st H ¥ 1 selE & 7IF WA Mot
=1=] S5 HIoKeh)
E71E4EY
Uk wll7439-92-1] % H(7439-92-1] ¥ 1 3f5le
27|5t2

3 (TWA 0.056mg/m?)
(TWA 0.05mg/m®)
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0
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7)) B48L UVCB U =334 2HO| Tyt HWA
UVCB 2d9] g7tol] ofst thayst At ale] AE 434 UVCBY
QAA D 2 S A9 AE S HL PAle] AubHoR Abg At

=4 AA | st gH 54 AR} s A
A 380l Zvket FIHo R B4 (o4 arestoior gt

b =
UVCB 249 A4l UVCB B4 W A= o2 “BE(parts)(e]: 4
£2)o] AAEHoz HIHTs Ade FuHsow stolof
%_

= Aol o HIA
UVCBE 9Y&dz i 4 Ao Hiet Ad A4t Be fAEE

= 3
H(read-across approach) @ 15T 5 Hrto] &8 4 Ut A
43 H

2o qigt gauale AZEH, 9 9 e 24, 243 2L Aguol
7\z30] Wlel BeAE PBT 5 So14T Belste] BE 74 247} W

AL Agst @ < Qe B9l 7hesith

B4R UVCB(Al, ol~ZE, FE, A, dross, 3% 5)9 &7 -3sH4
542 AAZAR Fdoks B0l 88 ¢ o A | 2 el
=39 SHOR Qlsto] g4 B T el VPt A= A W O
=3 THoR 242 B AdsA] de 5 o

15) SETACEurope 25th AnnualMeeting” %3l
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C o PR BE HA
UVCB 23 AAlo] dote] +88 54 AFAET gt 7
% 9914 ARt Lo B0 oSt YRS AYs] GHS TR £

Now G 2AY & At 2L A gy B E4I FA4

S BT BASAL BeslA

L H
= =
B Aol W5, Aol FrAoR FARA DTS U &

= MeClas =75 8% o4 &7

MeClas =7+ ¥+, UVCBS &2 B3t Fr |88
St T2 A, FAHEE ZEE CLP ¥ AFGA A 7 5
HA ARE F8slo] UVCB E2E r&slng B33t 24319 UVCRI
st 314 Hrko] &8 7155ttt ECHAOIAE AMAI7 B3t 27184
& E5ol=H MeClasg A AS AR skal ot
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439 UVCB

otordd /7= /do] =3 %4_

=259 =W fFolld

L7t A0 S0l

UVCBE] S fai4 B2k 23k [E [1-94)9
Utk FYWABRANAE 52 A AZH AT L FAEY A4 BE
Fgato] FEUF UVCBY 9304 A4S Aot Qs RO s

-94] HEtetEel U f/aid

4ot 24t

Zinc sulfide (ZnS),

Resin acids and

Slimes and Sludges,

copper—lead ore

g2H copper and Rosin acids, roasting off gas
lead—doped cadmium salts scrubbing,
arsenic-contg.
CAS No.|  68585-90-0 68956-81-0 102110-62-3
sisty NI IR PN
KOSHA HIOFA: : _‘f'_’IB HIOFA: : _I?_‘lA HIOFA: : _‘f'_’IA
o2 B2y 712 1 | 8845d@H: 184 :LMEwOo') =3
YA = 1 =d=4(40): #& 4 HrObA: 1A
MA=E A7 1 FH=4EY): 12 4 T
NCIS | cxmmmpisy | wors: 7 1 (ﬁﬁi’ﬂ? =
_(e=e®) 22 0 | uEERs TR | A P%Hf:*%1
ARl —_rLr1 ‘F_W PSRN 1 1 Dw pors I;%TOH”
”W kAR = c
(97-1-250) fE=%:
7I=E[Cadmium;

(97-1-9) R==7& 7440- 43 9t 1 [ (97-1-119) R==%!
oEzx HLead; sie= QIE_EH% H|A[Arsenic;
a;'mE 7439-92-1]1t 1 0|4 %*%Ef == 7440-38-2]2t 1
sec sigtE 3 0|8 0.3% | Ot gat 7lIEm--2 | efetE & 0I8 0.1%

04 gret 2=t | M2st 7IEESE9 | Ol Ret ==&

4= 0|5 25% Ol
SRt [0 ot
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2olg4o] sgsts A2AP(CAS No. 7758-97-6)2 SR &
st3hEo] obd IEA} 1 GREA REBUR AY=o] Bejshy Qlck
dEE2 TR T vt At sigtte B dAEES] AETL
P BF 4 AR EF A w2t #EEY {8 25 Al AR 5
SalAo] wo ATE Fgito] HeHor BBl Ao Bl

« 2RHS Y PR

SR e ZEE(NE)aEEe
JEgetEE KE-21895
SEHET BT 335
ezox 97-1.271 iid—)\:[chromm acid; 7738-94-5]2t 1

O]E 0.1% 0| A 8t2s =5ra

[2& m-45] 2 EAH(CAS No. 7758-97-6) 1A ME
(E: NCIS)
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Abstract

Chemical Substance Registration Information,
Hazard Classification, and Regulatory Linkage
Approaches for Metals and Metals Compounds

Objectives

In this study, the objective is to promote efficient administrative
management and facilitate compliance for businesses in the application
of legal standards for metals and their compounds in the Occupational
Safety and Health Act. Furthermore, the study aims to confirm a
categorization method for metal compounds taking into account their
hazardous properties and classifications. The goal is to propose
internationally harmonized approaches for the application of metals and
their compounds in the Occupational Safety and Health Act when
designating substances subject to workplace measurements, exposure
standards, and management of hazardous substances. Additionally,
foundational data that can be utilized in the determination of materials
requiring the creation of Material Safety Data Sheets (MSDS) for metals

and their compounds will be provided.

Method :
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Abstract W

In this study, a comprehensive investigation was conducted on exemption
and omission issues related to the submission of data for metals and their
compounds during the registration of chemical substances, both
domestically and internationally. Additionally, considerations for hazard
classification and evaluation were made on a categorical basis, covering

metal elements, metal compounds, metal UVCBs, and so on.

Furthermore, taking into consideration the diverse characteristics of
various metals and metal compounds, methods were established to
gather information and assess those metal compounds with insufficient
data. Based on these findings, efficient management and linkage
approaches for metals and metal compounds under the Industrial Safety

and Health Act were proposed for the future.

Lastly, under the domestic K-REACH, a comparison was made
between the procedures for hazard and risk assessment of chemical
substances conducted by the National Institute of Environmental
Research and the procedures of the Ministry of Employment and Labor,
which confirm the harmfulness of chemical substances and disclose
information. Based on these research findings, a proposal was made to
harmonize the results of hazardous classification between the Ministry
of Employment and Labor and the Ministry of Environment as an

improvement.,
Conclusion :

An approach was determined for each compound using the grouping
method for metals and their compounds. Factors considered included the

atomic charge of metal ions, the crystal structure of metals and their
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compounds, substance type (organic or inorganic compounds),
physicochemical properties (particle size, solubility, or insolubility), and
the presence of metal-containing UVCBs and composite metals. These
factors guided the approach to confirm trends and conduct comparative
analyses for hazard classification within the scope of this study while

considering management strategies for each metal and its compounds.

Finally, through collaboration and data sharing between the Ministry of
Environment and the Ministry of Employment and Labor, it is anticipated
that systematic and continuous updates on the hazardous classification
of chemical substances, as well as improvements in the evaluation
stages of hazards and dangers in accordance with the Occupational
Safety And Health Act, can be achieved.

Key words :

metal, metal compounds, categorization, Grouping, Hazard

Classification
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CAS No. | 2y
72| ¥ 7 s8E
544-92-3 Copper cyanide
38465-60-0 | Copper(2+) tetrafluoroborate(1-)
2917-31-9 Pentachlorophenol copper salt
14984-71-5 | Nitrous acid, copper(2+) salt
14915-37-8 2-Pyridinethiol-1-oxide, copper salt
14763-77-0 Copper dicyanide
13548-42-0 Copper chromate
1336-14-7 Chromium copper zinc oxide
192062247 Ic—|aei[>;aﬂuorosilicate(2—) copper(2+) (1:1); Copper hexafluorosili
7778-41-8 Copper arsenate (Cu3(As04)2)
7758-99-8 Copper (Il) sulfate, pentahydrate
7758-98-7 Copper sulfate
7758-89-6 Copper monochloride
68891-87-2 | Cadmium sulfide (CdS), copper and lead—doped
68877-00-9 | Cadmium sulfide (CdS), copper chloride-dope
Cadmium sulfide (CdS), solid soln. with zinc sulfide, aluminu
68784-10-1 )
m and cobalt and copper and silver—-doped
68585-90-0 | Zinc sulfide (ZnS), copper and lead-doped
68512-50-5 Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
and manganese—doped
68512-49-o | Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
chloride—doped
68332-81-0 | Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
and lead—doped
15123-69-0 | Copper selenate
14721-21-2 | Copper dichlorate
1344-70-3 Copper oxide
1317-41-5 Copper selenide
1317-38-0 Copper monoxide
12054-25-0 | Antimony compound with copper (1:3)
12054-21-6 | Antimony compound with copper (1:2)
10290-12-7 | Copper arsonate
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CAS No.

3=3

Slimes and Sludges, copper conc. roasting off gas scrubbing,

102110-61-2 .
lead—mercury—selenium-contg.
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-01-1 : : . ;
zinc selenide and zinc sulfide, copper and manganese—doped
10103-61-4 | Arsenic acid copper salt
79869-26-2 Cadmium sulfide (CdS), solid soln. with zinc sulfide, cobalt
and copper—doped
68876-98-2 | Cadmium sulfide (CdS), aluminum and copper—-doped
68512-51-g | Cadmium sulfide (CdS), solid soln. with zinc sulfide, aluminu
m and copper—doped
4367-08-2 | Copper(ll) cyanide
20405-64-5 | Dicopper selenide
14708-11-3 | Tetrafluoroborate(1-), copper(1+)
1317-39-1 Dicopper oxide
12005-75-3 | Tricopper arsenide

1039756-60-9

Strontium. chloro hydroxy hydrogenated resin acids [29H,31
H-phthalocyaninato (2-)-kN29,kN30,kN31,kN32]copper sulf
o derivs. complexes

10214-40-1 | Copper(2+) selenite
102110-62-3 Slimes anql Sludges, copper—lead ore roasting off gas scrubbi
ng, arsenic—contg.
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-00-0 | . . . .
zinc selenide and zinc sulfide, aluminum and copper—-doped
14264-31-4 | Disodium tri(cyano—C)cuprate(2-)
14263-73-1 | Tripotassium tetra(cyano—-C)cuprate(3-)
13682-73-0 Potgssium dicyanocuprate; Cuprate(1-), bis(cyano—kC)-, pot
assium
= e )
7446-14-2 Lead sulfate
78-00-2 Tetraethyl lead
7784-40-9 Lead arsenate
7783-46-2 Lead difluoride
7758-97-6 Lead chromate (PbCrO4)
7758-95-4 Lead dichloride
75-74-1 Tetramethyl lead
7446-27-7 | Trilead bis(orthophosphate)
7446-10-8 Lead sulfite (PbSO3)
7428-48-0 Octadecanoic acid lead salt; Stearic acid lead salt
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CAS No. I=9
69011-07-0 | Lead chromate silicate (Pb3(CrO4)(SiO4))
68411-78-9 | Lead oxide (Pb0O), lead-contg.
61790-14-5 | Naphthenic acids lead salts

592-87-0 Lead dithiocyanate

592-05-2 Lead dicyanide
56189-09-4 | Dibasic lead stearate

b46-67-8 Lead tetraacetate
37194-88-0 | Lead ruthenium oxide (PbRuO3)

301-08-6 Lead 2-ethylhexanoate

301-04-2 Lead acetate
25808-74-6 | Lead hexafluorosilicate
25666-92-6 | Lead sulfite
25659-31-8 | Lead diiodate
19783-14-3 | Lead hydroxide (Pb(OH)2)

19010-66-3 | Lead bis(dimethyldithiocarbamate); Lead, bis(dimethylcarba
modithioato—kS,kS&#39;)-, (T-4)-

18454-12-1 | Lead chromate oxide (Pb2(CrO4)0)

17570-76-2 | Lead methane sulfonate

16996-40-0 i—SE;Eylhexanoic acid, lead salt; Hexanoic acid, 2-ethyl-, lea

15696-43-2 | Lead octoate

156347-57-6 | Lead acetate

15245-44-0 | Lead styphnate

14720-53-7 | Lead metaborate

13814-96-5 | Lead bis(tetrafluoroborate)

13453-66-2 | Dilead pyrophosphate

1344-40-7 Lead oxide phosphonate (Pb302(HPO3)), hemihydrate
13424-46-9 | Lead diazide
1319-46-6 | Trilead bis(carbonate) dihydroxide
1317-36-8 Lead monoxide
1314-27-8 | Lead oxide (Pb203)

1309-60-0 Lead dioxide
12626-81-2 | Lead titanium zirconium oxide
12266-38-5 | Antimony compound with lead (1:1)
12202-17-4 | Lead oxide sulfate (Pb403(S04))
12141-20-7 | Lead oxide phosphonate (Pb302(HPO3))
12060-01-4 | Lead zirconium trioxide
12060-00-3 | Lead titanium trioxide
12036-31-6 | Lead tin oxide (PbSnO3)
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CAS No.

ST

oL=—0O
1120-46-3 | (2)-9-Octadecenoic acid lead(2+) salt
11120-22-2 | Silicic acid lead salt
11119-70-3 | Lead chromate
11113-70-5 | Lead silicochromate
1072-35-1 Octadecanoic acid lead(2+) salt
10190-55-3 | Lead molybdate (PbMoO4)
10101-63-0 | Lead diiodide (Pbl2)
10099-76-0 | Lead(2+) silicate
10099-74-8 | Lead dinitrate
95860-12-1 Methanesulfonic acid, lead salt
91031-62-8 | Fatty acids, C16-18, lead salts
9008-26-8 Resin acids and Rosin acids, lead salts
7759-01-5 Lead tungsten tetraoxide
7446-15-3 Lead selenate
7439-92-1 Lead
Fatty acids, (C=18)-unsatd., dimers polymers with dehydrat
70879-91-3 . .
ed castor oil fatty acids and glycerol, lead salts
Fatty acids, tallow, hydrogenated, mixed with acetic acid,
69103-04-4 | coconut oil, decanoic acid and octanoic acid, calcium lead
salts
69029-74-9 | Lead ores, sintered
69011-06-9 | Lead dioxide phthalate
68990-75-0 | Linseed oil polymer with tung oil, lead salt
©68987-33-7 | Barium bismuth lead niobium titanium oxide
68952-91-0 | Resin acids and Rosin acids, calcium lead salts
63784-59-8 Calcium, aceta.te coco fatty acids decanoate hydrogenated
tallow fatty acids octanoate lead complex
68605-98-1 Fatty acids, tallow, hydrogenated, lead salts
68604-05-7 S:litor oil, dehydrated polymer with rosin, calcium lead zinc
68603-93-0 | Carboxylic acids, tall oil, lead salts, basic
68603-83-8 | Fatty acids, (C=6-19)-branched, lead salts, basic
68555-07-7 | Spinels, lead silicon tin zinc white
68555-05-5 | Spinels, boron calcium lead silicon white
68553-63-9 | Qils, fish, lead salts
68553-17-3 | Linseed oil, lead manganese salt
68424-76-0 | Oils, menhaden, lead salts
68409-79-0 | Fatty acids, (C=8-10)-branched, lead salts, basic
6838-85-3 Dibasic lead phthalate
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2-Propenoic acid, 2-methyl-, methyl ester, polymer with
ethenylbenzene, lead(2+) bis(2-methyl-2-propenoate) and

68155-47-5 a—(2-methyl-1-oxo-2-propenyl)-w-[(2-methyl-1-oxo0-2~
propenyl)oxy]poly(oxy—1,diyl); Methyl methacrylate-styrene
—polyethylene glycol-dimethacrylic acid—methacrylic acid lea
d salt copolymer

68152-99-8 Linseed oil, reaction products with lead oxide (Pb304) and
mastic

68131-60-2 | Fatty acids, (C=12-18), lead salts

67711-86-8 | Lead silicate sulfate (Pb2(SiO3)(S04))

6477-64-1 Lead dipicrate; Phenol, 2,4,6-trinitro—, lead(2+) salt

62229-08-7 | Sulfurous acid, lead salt, dibasic

61788-54-3 | Fatty acids, tall oil, lead salts

©61788-b3-2 | Fatty acids, tall oil, lead manganese salts

6080-56-4 Lead diacetate trihydrate;, Lead acetate trihydrate

598-63-0 Lead carbonate (PbC204)

52732-72-6 | Sulfuric acid lead salt, tetrabasic

52231-92-2 | Sulfurous acid, lead salt, basic

59080-60-1 Sectadecanoic acid, lead(2+) salt, tribasic; Tribasic lead steara

51404-69-4 | Acetic acid, lead salt, basic

42579-89-5 | Sulfuric acid barium lead salt

39390-00-6 | Lead chloride silicate

36501-84-5 | Lead bis(dipentyldithiocarbamate)

35112-70-0 | Lead cyanamide

3249-60-3 p—tert—Butylbenzoic acid lead salt

27253-28-7 | Neodecanoic acid lead salt; Lead neodecanoate

22569-74-0 | Lead silicate

20890-10-2 | Lead cyanamidate

20837-86-9 | Lead cyanamidate (PbNH2(CN))

16038-76-9 | Lead phosphite

15907-04-7 | Benzoic acid lead salt

15739-80-7 | Lead sulfate (PbXSO4)

13478-50-7 | Lead thiosulfate

1335-32-6 Lead acetate

1314-87-0 Lead sulfide

1314-41-6 Orange lead

12765-51-4 | Lead oxide sulfate

12737-98-3 | Lead tungsten oxide
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12608-25-2 | Basic lead sulfite

12435-47-1 Lead germanate

12403-82-6 | Basic lead styphnate

12268-84-7 | Lead hydroxide nitrate

12205-72-0 | Lead chloride oxide

12137-74-5 | Lead disulfide

12069-00-0 | Lead selenide

12065-68-8 | Lead ditantalum hexaoxide

12048-28-1 | Bismuth compound with lead (1:1)

12036-76-9 | Lead sulfate, basic

12034-88-7 | Lead diniobium hexaoxide

12034-30-9 | Lead disodium dioxide

12023-90-4 | Dodecairon lead nonadecaoxide

102110-36-1 | Silicic acid calcium salt, lead and manganese-doped
Boric acid (H3BO3), solid soln. with barium oxide, calcium

102110-26-9 : : .
oxide and strontium oxide, lead and manganese—doped

10099-79-3 | Lead divanadium hexaoxide

10031-22-8 | Lead dibromide

10031-13-7 | Lead arsenite

99328-54-8 | Sulfuric acid barium salt (1:1), lead—doped

94551-62-9 | Calcines, lead-zinc ore conc.

7783-59-7 Lead(4+) fluoride

7488-51-9 | Selenious acid lead(2+) salt (1:1)

69029-52-3 | Lead, dross

68891-87-2 | Cadmium sulfide (CdS), copper and lead-doped

68784-76-9 Silicic. acid (H4Si04) magnesium manganese (2+) zinc salt,
arsenic and lead—doped

68585-90-0 | Zinc sulfide (ZnS), copper and lead-doped

68332-81-0 | Cadmium suffide (CdS), solid soln. with zinc sulfide, copper
and lead—doped

35498-15-8 | Orthoboric acid lead(2+) salt

15851-47-5 | Telluric acid (H2TeO3), lead(2+) salt (1:1)

15845-52-0 | Phosphoric acid, lead(2+) salt (1:1)

13845-35-7 | Telluric acid (H2TeO4), lead(2+) salt (1:1)

13826-65-8 | Nitrous acid, lead(2+) salt

13510-89-9 | Diantimony trilead octaoxide

12578-12-0 | Dioxobis(stearato)trilead; Lead, bis(octadecanoato)dioxotri-

12065-90-6 | Pentalead tetraoxide sulfate

12059-89-1 | Dilead oxide
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11116-83-9 | Dibismuth dilead tetraruthenium tridecaoxide
102110-62-3 Slimes an(_j Sludges, copper-lead ore roasting off gas scrubbi
ng, arsenic—-contg.
102110-61-2 Slimes and Sludges, copper conc. roasting off gas scrubbing,
lead—-mercury—selenium-contg.
102110-60-1 | Slimes and Sludges, battery scrap, antimony— and lead-rich
102110-24—7 Barium oxide (BaO), solid soln. with calcium oxide, strontium
oxide and tungsten oxide (WO3), lead-doped
100656-49-3 | Lead, dross, vanadium-zinc—contg.
1344-37-2 pigment yellow 34
12656-85-8 | C.I. pigment red 104
Lz o 3 siite
7786-81-4 Nickel sulfate
557-19-7 Nickel dicyanide
16812-54-7 | Nickel subsulfide
15586-38-6 | Nickel dichromate
14708-14-6 | Nickel bis(tetrafluoroborate)
14216-75-2 | Nitric acid, nickel salt
13463-39-3 | Nickel carbonyl
13138-45-9 | Nickel dinitriate
1313-99-1 Nickel monoxide
12035-72-2 | Nickel sulfide
12035-36-8 | Nickel oxide
14038-85-8 | Disodium tetracyanonickelate(2-)
7791-20-0 Nickel chloride (NiCl2), hexahydrate
7718-54-9 Nickel dichloride
67952-43-6 | Nickel chlorate; Chloric acid, nickel(2+) salt
55467-74-8 | Nickel antimonate
54576-53-3 | Antimony nickel titanium oxide
373-02-4 Nickel acetate; Acetic acid nickel(2+) salt
37211-05-5 | Nickel chloride
3349-06-2 Nickel diformate
27016-75-7 | Nickel arsenide
26043-11-8 | Nickel hexafluorosilicate
182442-95-1 | Cobalt lithium manganese nickel oxide
15060-62-5 | Nickel selenate
14721-18-7 | Nickel chromate
13770-89-3 | Nickel bis(sulfamidate)
1314-05-2 Nickel selenide
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12503-49-0 | Antimony, compd. with nickel (1:3)
12068-61-0 | Nickel diarsenide
12054-48-7 | Nickel dihydroxide
12035-52-8 | Antimony compound with nickel (1:1)
11113-75-0 | Nickel sulfide
11113-74-9 | Nickel hydroxide
11099-02-8 | Nickel oxide
10028-18-9 | Nickel difluoride
85508-44-7 | Nickel(2+) neodecanoate
18721-51-2 | Nickel(2+) hydrogen citrate
13877-20-8 | Hexaamminenickel(2+) bis[tetrafluoroborate(1-)]
13478-00-7 | Nitric acid, nickel(2+) salt, hexahydrate
13477-70-8 | Trinickel bis(arsenate)
1314-06-3 Dinickel trioxide
10101-96-9 | Nickel(2+) selenite
14220-17-8 | Dipotassium tetracyanoniccolate
gt 2 1 sEE
7784-38-5 Manganese hydrogen arsenate
69991-68-0 | Rutile, antimony chromium manganese brown
68784-76-9 SMck{acki(H4SK34)rnagnesuMnrnanganese(2+)znx:smt
arsenic and lead—doped
©68553-17-3 | Linseed oil, lead manganese salt
61788-53-2 | Fatty acids, tall oil, lead manganese salts
27526-45-0 | Manganese arsenate
25808-75-7 | Manganese fluorosilicate
182442-95-1 | Cobalt lithium manganese nickel oxide
15702-34-8 | Manganese selenite (MnSeO3)
1313-22-0 Manganese selenide
12299-98-8 | Manganese diselenide
12032-97-2 | Antimony compound with manganese (1:2)
12032-82-5 | Antimony compound with manganese (1:1)
12005-96-8 | Manganese arsenide (Mn2As)
12005-95-7 | Manganese arsenide
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-04-4 : . . . .
zinc selenide and zinc sulfide, manganese and silver—doped
Barium cadmium sulfide (Ba2CdS3), solid soln. with barium
68876-90-4 zinc sulfide (Ba2ZnS3), manganese-doped
68784-78-1 Strontium fluoride phosphate (SrbF(P0O4)3), antimony and m

anganese—doped
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68784-58-7 | Boric acid (H6B409) cadmium salt (1:3), manganese-doped
63784-55-4 Barium cadmium calcium chloride fluoride phosphate, antim
ony and manganese-doped
68512-50-5 Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
and manganese-doped
30744-82-2 | Manganese(2+) tetrafluoroborate(1-)
102110-36-1 | Silicic acid calcium salt, lead and manganese-doped
Boric acid (H3BO3), solid soln. with barium oxide, calcium
102110-26-9 : : .
oxide and strontium oxide, lead and manganese-doped
102110-21-4 | Arsenic acid (H3AsO4), magnesium salt, manganese—doped
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-03-3 | . ) .
zinc selenide and zinc sulfide, gold and manganese—doped
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-01-1 | zinc selenide and zinc sulfide, copper and manganese—dope
d
100402-53—7 Ssgénium chloride phosphate (Cd5CI(PO4)3), manganese—-d
68412-38-4 | C.I. pigment yellow 164
HiEg ¥ 1 =let=E
562-81-2 Barium tetracyanoplatinate
542-62-1 Barium cyanide (Ba(CN)2)
17125-80-3 | Barium hexafluorosilicate
13477-00-4 | Barium chlorate
13465-94-6 | Nitrous acid, barium salt
10294-40-3 | Barium chromate
99587-10-7 | Barium tetrachlorocadmate(2-)
99328-54-8 | Sulfuric acid barium salt (1:1), lead-doped
7787-41-9 Barium selenate
70084-75-2 | Fatty acids, (C=12-18), barium cadmium salts
©68987-33-7 | Barium bismuth lead niobium titanium oxide
Barium cadmium sulfide (Ba2CdS3), solid soln. with barium
68876-90-4 zinc sulfide (Ba2ZnS3), manganese-doped
63784-55-4 Barium cadmium calcium chloride fluoride phosphate, antim
ony and manganese-doped
42579-89-5 | Sulfuric acid barium lead salt
30848-25-0 | Barium zinc orthosilicate (1:2:1)
13862-62-9 | Barium fluoroborate
13718-59-7 | Barium selenite

309



CAS No. I=9
1304-39-8 Barium selenide
12345-15-2 | Antimony compound with barium (2:3)
Boric acid (H3BO3), solid soln. with barium oxide, calcium
102110-26-9 : : .
oxide and strontium oxide, lead and manganese-doped
102110-24—7 Barium oxide (BaQ), solid soln. with calcium oxide, strontium
oxide and tungsten oxide (WO3), lead—doped
10048-99-4 | Barium tetraiodomercurate
13477-04-8 | Tribarium diarsenate
12255-50-4 | Tribarium diarsenide
3 o 7 RS
592-06-3 | Platinum dicyanide
o A 1 sigE
7779-90-0 | Trizinc bis(orthophosphate)
7779-88-6 Zinc nitrate
7733-02-0 Zinc sulfate
7646-85-7 Zinc chloride
7446-26-6 Dizinc pyrophosphate
557-42-6 Zinc thiocyanate
557-21-1 Zinc cyanide
49663-84-5 | Zinc tetraoxychromate
2917-32-0 Zinc bis(pentachlorophenolate)
16871-71-9 | Zinc hexafluorosilicate
15333-24-1 | Sodium zinc cyanide
14332-59-3 | Zinc phosphonate
14018-95-2 | Zinc dichromate
13826-88-5 | Zinc bis(tetrafluoroborate)
13826-55-6 | Potassium zinc phosphate
13598-37-3 | Zinc bis(dihydrogen phosphate)
13530-65-9 | Zinc chromate
1336-14-7 Chromium copper zinc oxide
1332-07-6 Boric acid zinc salt
1315-11-3 Zinc telluride
1315-09-9 Zinc selenide
1314-84-7 Zinc phosphide
12442-27-2 | Cadmium zinc sulfide ((Cd,Zn)S)
12433-50-0 | Dipotassium heptadecaoxotetrazincate tetrachromate(2-)
12007-67-9 | Zinc tetraborate
11103-86-9 | Potassium hydroxyoctaoxodizincatedichromate(1-)
10361-95-2 | Chloric acid, zinc salt
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98106-56-0 | Gallium zinc triarsenide

90604-89-0 | Cadmium zinc lithopone yellow

88103-06-4 | Zinc chlorite

7790-37-6 Zinc iodate

7783-49-5 Zinc fluoride

7779-86-4 Zinc dithionite

7699-45-8 Zinc bromide

7446-19-7 | Sulfuric acid, zinc salt (1:1), monohydrate

79869-26-2 Cadmium sulfide (CdS), solid soln. with zinc sulfide, cobalt
and copper—doped
Barium cadmium sulfide (Ba2CdS3), solid soln. with barium

68876-90-4 zinc sulfide (Ba2ZnS3), manganese-doped

68784-76-g | Silicic acid (H4SiO4) magnesium manganese (2+) zinc salt,
arsenic and lead—doped
Cadmium sulfide (CdS), solid soln. with zinc sulfide, aluminu

68784-10-1 .
m and cobalt and copper and silver—doped

68604-05-7 g:litor oil, dehydrated polymer with rosin, calcium lead zinc

68585-90-0 | Zinc sulfide (ZnS), copper and lead—-doped

68555-07-7 | Spinels, lead silicon tin zinc white

68512-51-6 Cadmium sulfide (CdS), solid soln. with zinc sulfide, aluminu
m and copper—doped

68512-50-5 Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
and manganese-doped

68512-49-9 Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
chloride—doped

68332-81-0 Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
and lead—doped

56902-79-5 | Silicic acid zinc zirconium salt

56450-43-2 | Zinc arsenide

54389-17-2 | Zinc dihydrogen diphosphate

52628-25-8 | Ammonium zinc chloride

52488-90-1 | Silicic acid aluminium zinc salt

51839-25-9 | Carbonic acid zinc salt, basic

41189-36-0 | Chromic acid, potassium zinc salt; Potassium zinc chromate

40861-29-8 | Carbonic acid ammonium zinc salt (2:2:1)

30848-25-0 | Barium zinc orthosilicate (1:2:1)

284685-45-6 | Zinc diethylphosphinate

25638-88-4 | Beryllium zinc silicate
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25081-70-3 | Dibutyl phosphorate, zinc salt (2:1)
24606-42-6 | Dipotassium zinc diphosphate
24012-08-6 | Carbonic acid ammonium zinc salt
23414-72-4 | Zinc permanganate
19262-92-1 Diphosphoric acid zinc salt
19210-06-1 | Phosphorodithioic acid zinc salt
18428-70-1 | Triphosphoric acid zinc salt
16824-81-0 | Phenol, 2,4,6-trinitro—, zinc salt; Zinc dipicrate
1672739-33-1 | Indium zinc phosphide sulfide
15060-64-7 | Zinc phosphinate
14720-55-9 | Diboron zinc tetraoxide
14519-07-4 | Zinc bromate
14332-60-6 | Zinc hydrogen phosphate
14394-55-1 Bis(diethylcarbamodithioato—S,S)zinc; Zinc diethyldithiocarb
amate, ZDEC
13932-17-7 | Dipotassium zinc bis(sulfate)
13847-22-8 | Phosphoric acid zinc salt
13814-87-4 | Diammonium zinc disulfate
13770-90-6 | Zinc disulfamate
13637-61-1 | Zinc perchlorate
136-23-9 Bis(dibutylcarbamodithioato—S,S)zinc; Zinc dibutyldithiocarb
amate
13597-46-1 | Zinc selenite
13597-44-9 | Zinc sulfite
13566-15-9 | Zinc dimetaphosphate
13464-44-3 | Zinc arsenate
13463-41-7 | Zinc pyrithione
1314-13-2 Zinc oxide
12044-55-2 | Zinc arsenide (ZnAs2)
12039-35-9 | Antimony compound with zinc (1:1)
11126-29-7 | Silicic acid zinc salt
10380-06-0 | Zinc diperoxometaborate
10361-94-1 | Orthoboric acid zinc salt
Cadmium oxide (CdO), solid soln. with magnesium oxide,
102110-30-5 tungsten oxide (WO3) and zinc oxide
10196-18-6 | Nitric acid, zinc salt, hexahydrate
10139-47-6 | Zinc iodide
101357-04-q | CaAMium selenide (CdSe), solid soln. with cadmium sulfide,

zinc selenide and zinc sulfide, manganese and silver—doped
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Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-03-3 | . ) .
zinc selenide and zinc sulfide, gold and manganese-doped
101357-02-2 Qadmium gelenide (CdSe), splid soln. yvith cadmium sulfide,
zinc selenide and zinc sulfide, europium—-doped
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-01-1 | zinc selenide and zinc sulfide, copper and manganese—dope
d
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-00-0 | . ) . .
zinc selenide and zinc sulfide, aluminum and copper—doped
94551-62-9 | Calcines, lead-zinc ore conc.
63451-47-8 | Hydroxy(2-methyl-2-propenoato-kO)zinc
15689-07-3 | Tetraaminezinc(2+) bis[tetrafluoroborate(1-)]
14883-46-6 | Dizinc hexacyanoferrate
14639-98-6 | Triammonium pentachlorozincate(3-)
14244-62-3 | Dipotassium tetracyanozincate
13827-02-6 | Potassium trifluorozincate
13597-65-4 | Dizinc orthosilicate
1313-49-1 Trizinc dinitride
12767-90-7 | Hexaboron dizinc undecaoxide
12006-40-5 | Trizinc diarsenide
10192-46-8 | Diboron trizinc hexaoxide
100656-49-3 | Lead, dross, vanadium-zinc—contg.
8048-07-5 C.l. pigment yellow 035
37300-23-5 | C.I. Pigment yellow 36
137-30-4 Ziram
2 9 ] sE
15283-51-9 | Iron(2+) tetrafluoroborate(1-)
14013-71-9 | Iron trichlorate
12062-26-9 | Iron(3+) hexafluorosilicate(2-)
Iron(1+), chloro[rel=1,5-dimethyl(1R,2S,4R,55)-9,9-dihydro
xy=3-methyl-2,4-di(2—-pyridinyl-kN)-7-[(2-pyridinyl-k N)m
478945-46-9 ethyl]-3,7-diazabicyclo[3.3.1]Jnonane-1,5-dicarboxylate—k
N3, kN7]-, chloride (1:1), (OC-6-63)-
15600-71-2 | Antimony iron oxide (SbFeO4)
14866-25-2 | Phenol, 2,4,6-trinitro—, iron(2+) salt; Iron dipicrate
1310-32-3 Iron selenide
12044-16-5 | lron arsenide
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12022-93-4 | Antimony compound with iron (2:1)

12022-92-3 | Antimony compound with iron (1:1)

12006-21-2 Iron diarsenide

10102-50-8 | Iron bis(arsenate)

10102-49-5 Iron arsenate

12023-90-4 | Dodecairon lead nonadecaoxide

12005-88-8 | Diiron arsenide

10294-52-7 | Diiron tris(chromate)

HA 2 1 27|2ke=E

Sodium dioxoarsenate

Arsenic triiodide

Arsenic hydride

Lead arsenate

Arsenic tribromide

Disodium hydrogenarsenate

5
4
1
9
7784-34-1 Arsenic trichloride
0
0
4

7778-39- Arsenic acid

7631-89-2 Arsenic acid, sodium salt

13464-37-4 | Trisodium arsenite

1327-53-3 Diarsenic trioxide

1303-36-2 Diarsenic triselenide

1303-33-9 Arsenic sulfides

1303-28-2 Arsenic pentoxide

1303-00-0 Gallium arsenide

99035-51-5 | Vanadium(4+) diarsenate (1:1)

98106-56-0 | Gallium zinc triarsenide

7784-44-3 Diammonium hydrogen arsenate

7784-41-0 Potassium dihydrogen arsenate

7784-38-5 Manganese hydrogen arsenate

7784-08-9 Trisilver arsenite

7778-44-1 Calcium arsenate

7778-41-8 | Copper arsenate (Cu3(As04)2)

7440-38-2 Arsenic

72845-34-2 | Arsenenous acid lithium salt

70333-07-2 | Silver arsenide (Ag2As)

63784-76-9 S|||C|C_ acid (H4SiO4) magnesium manganese (2+) zinc salt,
arsenic and lead—doped

60909-47-9 | Zirconium arsenide (ZrAs)

56450-43-2 | Zinc arsenide
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39297-24-0 | Strontium arsenide (Sr3As2)
32775-46-5 | Europium arsenide (EuAs)
29935-35-1 | Hexafluoroarsenate(1-) lithium
27526-45-0 | Manganese arsenate
27016-75-7 | Nickel arsenide
27016-73-5 | Cobalt arsenide (CoAs)
24719-19-5 | Tricobalt diarsenate
17029-22-0 | Potassium hexafluoroarsenate
15120-17-9 | Sodium metaarsenate
13510-44-6 | Trisilver arsenate
13510-31-1 Boron arsenate
13478-14-3 | Trilithium arsenate
13477-70-8 | Trinickel bis(arsenate)
13477-04-8 | Tribarium diarsenate
13464-68-1 Tristrontium diarsenate
13464-44-3 | Zinc arsenate
13464-38-5 | Trisodium arsenate
13464-35-2 | Potassium arsenite
13462-93-6 | Ammonium dihydrogenarsenate
13453-15-1 Diarsenic acid
12417-99-1 | Trisilver arsenide
12344-68-2 | Arsenic sulfide (As2S4)
12271-72-6 | Germanium arsenide
12256-04-1 | Cobalt arsenide (CoAs3)
12255-53-7 | Tricalcium diarsenide
12255-50-4 | Tribarium diarsenide
12255-48-0 | Yttrium arsenide
12255-39-9 | Samarium arsenide
12255-36-6 | Triantimony arsenide
12255-09-3 | Neodymium arsenide (NdAs)
12255-08-2 | Niobium arsenide (NbAs)
12255-04-8 | Lanthanum arsenide (LaAs)
12254-88-5 | Erbium arsenide (ErAs)
12254-85-2 | Dichromium arsenide
12068-61-0 | Nickel diarsenide
12044-55-2 | Zinc arsenide (ZnAs2)
12044-54-1 | Arsenic telluride (As2Te3)
12044-49-4 | Magnesium arsenide (Mg3As2)
12044-42-7 | Cobalt arsenide (CoAs2)
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12044-28-9 | Praseodymium arsenide (PrAs)
12044-25-6 | Trisodium arsenide
12044-22-3 | Trilithium arsenide
12044-21-2 | Tripotassium arsenide
12044-20-1 | Gallium arsenide phosphide (Ga2AsP)
12044-16-5 | lron arsenide
12006-40-5 | Trizinc diarsenide
12006-21-2 | Iron diarsenide
12006-15-4 | Tricadmium diarsenide
12006-12-1 | Ytterbium arsenide
12006-09-6 | Thallium arsenide (TIAs)

12006-08-5 | Terbium arsenide (TbAs)

12005-96-8 | Manganese arsenide (Mn2As)

12005-95-7 | Manganese arsenide

12005-94-6 | Lutetium arsenide (LuAs)

12005-92-4 | Holmium arsenide (HoAs)

12005-89-9 | Gadolinium arsenide

12005-88-8 | Diiron arsenide

12005-81-1 | Dysprosium arsenide (DyAs)

12005-75-3 | Tricopper arsenide

102110-62-3 Slimes angl Sludges, copper—lead ore roasting off gas scrubbi
ng, arsenic—contg.

102110-21-4 | Arsenic acid (H3AsO4), magnesium salt, manganese—doped

10103-62-5 | Arsenic acid calcium salt

10103-61-4 | Arsenic acid copper salt

10103-560-1 | Arsenic acid magnesium salt

10102-50-8 | Iron bis(arsenate)

10102-49-5 | lron arsenate

10048-95-0 | Disodium arsenate heptahydrate

10031-13-7 | Lead arsenite

7784-36-3 Pentafluoroarsorane

1668-00-4 2,7—(3is(2—§rsonpphenylazo))—1 ,8—dihydroxynaphthalene-
3,6—disulfonic acid
10124-50-2 | Potassium arsonate
s 2 1 selE

7488-56-4 Selenium disulfide
7446-08-4 Selenium dioxide
10026-03-6 | Selenium tetrachloride
7789-65-3 Selenium tetrabromide
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7789-52-8 Selenium bromide
7783-79-1 Selenium fluoride (SeF6), (OC-6-11)-; Selenium hexafluorid
7782-49-2 Selenium
13465-66-2 | Selenium tetrafluoride
12640-89-0 | Selenium oxide
102110-61-2 Slimes and Sludges, copper conc. roasting off gas scrubbing,
lead—-mercury—-selenium-contg.
7783-07-5 Dihydrogen selenide
7783-00-8 Selenious acid
10102-18-8 | Sodium selenite
2 9 3 SIEE
7783-35-9 Mercury sulfate
7487-94-7 Mercury dichloride
592-04-1 Mercury dicyanide
26545-49-3 | (Neodecanoato—-O)phenylmercury
1335-31-5 Dimercury dicyanide oxide
10112-91-1 | Dimercury dichloride
62-38-4 Phenylmercury acetate
7789-47-1 Mercury dibromide
7789-10-8 Mercury dichromate
7784-03-4 Mercury disilver tetraiodide
7783-39-3 Mercury difluoride
7783-34-8 Mercury nitrate monohydrate
7783-32-6 Mercury diiodate
7782-86-7 Mercurous nitrate monohydrate; Mercury protonitrate
7774-29-0 Mercury diiodide
7616-83-3 Mercury diperchlorate
7546-30-7 Mercury chloride
7439-97-6 Mercury
15385-58-7 | Mercury bromide
1345-09-1 Cadmium mercury sulfide
13299-57—1 Acetophgnone, hydrazone, compd. with mercury chloride (H
gCl2) (1:1)
12344-40-0 | Mercury silver iodide
10045-94-0 | Mercury dinitrate
7783-36-0 Dimercury sulfate
631-60-7 Mercurous acetate; Acetic acid, mercury(1+) salt
55-68-5 Phenylmercury nitrate
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14836-60-3 | Nitric acid, mercury(1+)salt, dihydrate
123-88-6 2-Methoxyethylmercury chloride
10415-75-5 | Dimercury dinitrate
102110-61-2 Slimes and Sludges, copper conc. roasting off gas scrubbing,
lead—-mercury—selenium-contg.
100-57-2 Phenylmercury hydroxide
592-85-8 Mercuric thiocyanate
21908-53-2 | Mercuric monooxide
1600-27-7 Mercuric acetate
54-64-8 aEl’E[hyI[2—mercaptobenzoate(Z—)—O,S]mercurate(1 -) sodium s
OIE|Z & 1 3l§l=
7783-56-4 Antimony trifluoride
7647-18-9 Antimony pentachloride
33910-86-0 Ehfgosuﬁuﬂc acid compound with antimony pentafluoride
33908-66-6 | Sodium hexahydroxyantimonate
26042-64-8 | Silver hexafluoroantimonate(1-)
23854-38-8 | Hydrogen pentafluoro(fluorosulfato—0O) antimonate(1-)
1327-33-9 Antimony oxide
1312-41-0 Antimony compd. with indium (1:1)
1309-64-4 Diantimony trioxide
12359-48-7 | Diantimony tetrasulfide
12266-38-5 | Antimony compound with lead (1:1)
10025-91-9 | Antimony trichloride
95193-93-4 | Rutiles, antimony titanium yellow orange
7791-08-4 | Antimony monochloride monooxide
7790-44-5 Antimony triiodide
7789-61-9 Antimony tribromide
7783-70-2 Antimony fluoride; Antimony pentafluoride
7446-32-4 | Diantimony tris(sulfate)
21449-78-0 E!phenyK4—phenyHmophenstuHonnnn hexafluoroantimona
70495-28-2 | Zirconium antimonide (ZrSb)
69991-68-0 | Rutile, antimony chromium manganese brown
69011-08-1 | Chromium titanium antimonate oxide (CrTi10(SbO3)020)
68956-96-7 | Rosin, sulfurized, antimony salt
68784-78-1 Strontium fluoride phosphate (SrbF(P0O4)3), antimony and m

anganese—doped
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68784-55-4 Barium cadmium calcium chloride fluoride phosphate, antim
ony and manganese—doped

57762-28-4 | Propionylium hexachloroantimonate(1-)
55467-74-8 | Nickel antimonate
54847-25-5 | Antimony silicate
54576-53-3 | Antimony nickel titanium oxide
52503-06-7 | Ammonium antimony fluoride
39427-02-6 | Antimony telluride
39294-08-1 | Antimony, compd. with strontium (2:3)
29664-84-4 | Antimony, compd. with samarium (1:1)
29638-69-5 | Diantimony tetrapotassium heptaoxide
29095-38-3 | Antimony, compd. with thallium (1:1)
25152-52-7 | Aluminium compd. with antimony (1:1)
24626-20-8 | Antimony chloride fluoride (SbCI3F2)
2155-74-0 Antimony tributoxide
15600-71-2 | Antimony iron oxide (SbFeO4)

Trisodium antimonate(3-)

Antimony(3+) tetrafluoroborate(1-)

Diantimony trilead octaoxide

1333-78-4 Antimony potassium oxide

1315-05-5 | Antimony selenide (Sb2Se3)

12503-49-0 | Antimony, compd. with nickel (1:3)
12345-15-2 | Antimony compound with barium (2:3)
12323-32-9 | Tetrantimony dibromide pentaoxide
12255-36-6 | Triantimony arsenide

12208-13-8 | Potassium hexahydroxoantimonate
12186-97-9 | Antimony compound with yttrium (1:1)
12182-69-3 | Antimony chloride oxide

12166-36-8 | Antimony compound with scandium (1:1)
12142-69-7 | Antimony compound with lanthanum (1:1)
12066-81-8 | Antimony compound with praseodymium (1:1)
12064-03-8 | Gallium antimonide

12058-86-5 | Antimony compound with sodium (1:3)
12057-75-9 | Antimony, compd. with magnesium (2:3)
12057-30-6 | Antimony compound with lithium (1:3)
12054-25-0 | Antimony compound with copper (1:3)
12054-21-6 | Antimony compound with copper (1:2)
12053-12-2 | Antimony compound with chromium (1:1)
12052-42-5 | Antimony compound with cobalt (1:1)
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12039-35-9 | Antimony compound with zinc (1:1)

12039-34-8 | Antimony compound with ytterbium (1:1)

12039-33-7 | Antimony, compd. with thulium (1:1)

12039-31-5 | Antimony, compd. with terbium (1:1)

12038-62-9 | Antimony compound with rubidium (1:3)

12035-52-8 | Antimony compound with nickel (1:1)

12035-23-3 | Antimony compound with neodymium (1:1)

12032-97-2 | Antimony compound with manganese (1:2)

12032-82-5 | Antimony compound with manganese (1:1)

12032-10-9 | Antimony compound with lutetium (1:1)

12029-86-6 | Antimony, compd. with holmium (1:1)

12024-80-5 | Antimony compound with gadolinium (1:1)

12022-93-4 | Antimony compound with iron (2:1)

12022-92-3 | Antimony compound with iron (1:1)

12020-24-5 | Antimony compound with erbium (1:1)

12019-92-0 | Antimony compound with dysprosium (1:1)

12018-68-7 | Antimony compound with cesium (1:3)

12014-29-8 | Antimony compound with cadmium (2:3)

102110-60-1 | Slimes and Sludges, battery scrap, antimony— and lead-rich

68412-38-4 | C.I. pigment yellow 164

=20l d 1 =RE

b2488-9 Silicic acid aluminium zinc salt

0-1
25152-52-7 | Aluminium compd. with antimony (1:1)
17099-70-6 | Aluminium hexafluorosilicate

15477-33-5 | Aluminium chlorate

1302-82-5 Aluminium selenide

20960-77-4 Dialuminium triselenite

LitetbtitE

3153-26-2 | Oxobis(pentane-2,4-dionato—0,0")vanadium

12299-51-3 | Vanadium diselenide

99035-51-5 | Vanadium(4+) diarsenate (1:1)

10099-79-3 | Lead divanadium hexaoxide

100656-49-3 | Lead, dross, vanadium-zinc—contg.

Q2L I QRLsiE

7783-96-2 Silver iodide

25659-31-8 | Lead diiodate

74-88-4 Methyl iodide

10101-63-0 | Lead diiodide (Pbl2)

7790-47-8 | Tin iodide (Snl4)
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7784-45-4 Arsenic triiodide
7783-33-7 Dipotassium tetraiodomercurate
37349-59-0 | Tin iodide
10294-70-9 | Tin diiodide
7790-80-9 Cadmium iodide
1702-42-7 Tributylmethylphosphonium iodide
10034-85-2 | Hydrogen iodide
1689-83-4 loxynil
2 3 1 sheis
7784-09-0 Trisilver orthophosphate
7784-01-2 Silver chromate
7783-98-4 Silver permanganate
7783-95-1 Silver(2+) fluoride
7783-93-9 Silver perchlorate
7761-88-8 Silver nitrate
60347-66-2 | Ammonium silver dinitrate
506-64-9 Silver cyanide
26042-64-8 | Silver hexafluoroantimonate(1-)
26042-63-7 | Silver(l) hexafluorophosphate
23606-32-8 | Diammine silver(1+) nitrate
19287-89-9 | Sulfuric acid silver salt
13465-98-0 | Disilver(1+) sulfite
10294-26-5 | Disilver(1+) sulfate
14038-75-6 | Tetrasilver hexacyanoferrate
7785-23-1 Silver bromide
7784-02-3 Silver dichromate
7783-99-5 Silver nitrite
7783-96-2 Silver iodide
7783-92-8 Silver chlorate
7783-90-6 Silver chloride
7783-89-3 Silver bromate
7775-41-9 Silver fluoride
70333-07-2 | Silver arsenide (Ag2As)
68877-01-0 | Cadmium sulfide (CdS), silver chloride-doped
534-16-7 Silver carbonate
42613-24-1 Silicic acid silver salt
1701-93-5 Silver thiocyanate
16920-45-9 | Carbonic acid silver salt
146-84-9 Phenol, 2,4,6-trinitro—, silver(1+) salt; Silver picrate
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13465-96-8 | Silver metaphosphate
13465-88-8 | Silver metaborate
12344-40-0 | Mercury silver iodide
99573-82-7 | Disilver tetrasodium tris(thiosulfate)
7784-08-9 Trisilver arsenite
7784-05-6 Disilver selenite
7784-03-4 Mercury disilver tetraiodide
68876-99-3 | Cadmium sulfide (CdS), aluminum and silver-doped
Cadmium sulfide (CdS), solid soln. with zinc sulfide, aluminu
68784-10-1 .
m and cobalt and copper and silver—-doped
67859-68-1 | Potassium silver(1+) sulfite
67372-98-9 | Trisilver(1+) imidodisulfate
265647-11-8 | Phosphoric acid, silver(1+) sodium zirconium(4+) salt
23149-52-2 | Thiosulfuric acid (H2S203), disilver(1+) salt
21548-73-2 | Disilver sulfide
14104-20-2 | Silver(l) tetrafluoroborate
13510-44-6 | Trisilver arsenate
13465-97-9 | Tetrasilver pyrophosphate
1302-09-6 Disilver selenide
12417-99-1 Trisilver arsenide
12271-95-3 | Disilver tetraborate
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-04-4 | _. . . . .
zinc selenide and zinc sulfide, manganese and silver-doped
Inorganic silver, salts
506-61-6 Potassium dicyanoargentate
=4 9 7] aE
7783-47-3 Tin difluoride
7772-99-8 Tin dichloride
7488-55-3 Tin sulfate
13814-97-6 | Tin bis(tetrafluoroborate)
1344-13-4 Tin chloride
7789-67-5 Tin tetrabromide
7646-78-8 Tin tetrachloride
1067-97-6 Tributyltin hydroxide
10031-24-0 | Tin dibromide
900-95-8 Triphenyltin acetate
4027-18-3 Tributyltin maleate

Trialkyl tin hydroxide

Triaryl tin hydroxide
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Inorganic tin, salts
10025-69-1 | Tin chloride dihydrate; Stannous dichloride dihydrate
Dibutyltin 3—-mercaptopropionate; 2,2-Dibutyldihydro-6H-1,
78-06-8 . :
3,2-oxathiastannin—-6—-one
7790-47-8 Tin iodide (Snl4)
7783-62-2 Tetrafluorostannane
639-58-7 Triphenyltin chloride; Fentin chloride
52262-58-5 | Tin fluorophosphate
40609-56-1 | Sulfamic acid tin salt
379-52-2 Triphenyltin fluoride; Fentin fluoride
37349-59-0 | Tin iodide
3644-29-9 Triphenyl tin laurate
27790-37-0 | Sulfuric acid potassium tin(2+) salt (2:2:1)
19307-28-9 | Tin bis(sulfate)
18653-83-3 | Tin(2+) disulfamate
18472-93-0 | Tin diphosphate
156578-32-2 | Tin phosphate (Sn3(P04)2); Tritin bis(orthophosphate)
15578-26-4 | Diphosphoric acid tin(2+) salt (1:2); Ditin pyrophosphate
15142-98-0 | Phosphoric acid, tin(4+) salt
13269-74-4 | Dimethylthioxostannane
10294-70-9 | Tin diiodide
Trialkyltinoxide
Trialkyltinhydroxide, salts
tributyltin compound
56-35-9 Tributyltin oxide
28089-34-1 | Tributyltin phosphate
4782-29-0 Bis(tributyltin) phthalate
2155-70-6 Tributyltin methacrylate
Hydroxytriphenyl stannane; Fentin hydroxide, Triphenyltin hy
76-87-9 .
droxide
688-73-3 Tributyltin hydride
4342-30-7 Tributyltin salicylate
41083-11-8 | Azocyclotin
31732-71-5 | Bis(tributyltin) meso-2,3-dibromosuccinate
1983-10-4 | Tributyltin fluoride
1461-22-9 Tributyltin chloride
13121-70-5 | Cyhexatin
12036-31-6 | Lead tin oxide (PbSn0O3)

X23s A 1 =lel=
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33971-88-4 (n5.—2,4.—CycIopentadien—‘I -yDtris(N-methylmethanaminat
0)zirconium

12626-81-2 | Lead titanium zirconium oxide

70495-28-2 | Zirconium antimonide (ZrSb)

60909-47-9 | Zirconium arsenide (ZrAs)

56902-79-5 | Silicic acid zinc zirconium salt

12166-47-1 | Zirconium diselenide

12139-23-0 | Cadmium zirconium oxide

12060-01-4 | Lead zirconium trioxide

102184-95-2 | Silicic acid zirconium salt, cadmium pigment—encapsulated

959974-09-5 [(1 ,2,3,4,5—n)—1.—I\/Iethyl—2t4—cyclopentadien—1 —ylltris(N-m
ethylmethanaminato)zirconium

265647-11-8 | Phosphoric acid, silver(1+) sodium zirconium(4+) salt

2192174-63-1

Tris(N-methylmethanaminato)[(1,2,3,4,5-n)-1-propyl-2,4~-
cyclopentadien—1-yl]zirconium

1400865-07-7

[(1,2,3,4,5-n)-N-Methyl-2,4-cyclopentadiene-1-ethanam
inato(2-)-«kN]bis(N-methylmethanaminato)zirconium

JiIEE ¥ 1 sEE(SEHER

7790-85-4 Cadmium wolframate

592-02-9 Diethylcadmium

543-90-8 Cadmium acetate

542-83-6 Cadmium cyanide

513-78-0 Cadmium carbonate

51222-60-7 | Boric acid cadmium salt

4464-23-7 Cadmium diformate

3026-22-0 Benzoic acid cadmium salt

2605-44-9 Cadmium dilaurate

2223-93-0 Octadecanoic acid cadmium salt
15851-44-2 | Telluric acid (H2TeO3), cadmium salt (1:1)
15600-62-1 | Diphosphoric acid cadmium salt (1:2)
14520-70-8 | Phosphoric acid, ammonium cadmium salt (1:1:1)
14486-19-2 | Tetrafluoroborate(1-), cadmium (2:1)
14402-75-6 | Cadmium dipotassium tetracyanide
1306-24-7 Cadmium selenide

1306-23-6 Cadmium sulfide

1306-19-0 Cadmium oxide

12442-27-2 | Cadmium zinc sulfide ((Cd,Zn)S)
10325-94-7 | Cadmium nitrate
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Cadmium oxide (CdO), solid soln. with calcium oxide and
101356-99-4 titanium oxide (TiO2), praseodymium-doped
10124-36-4 | Cadmium sulfate
10108-64-2 | Cadmium chloride
93894-07-6 | Cadmium bis(o—nonylphenylate)
90604-90-3 | Cadmium lithopone yellow
90604-89-0 | Cadmium zinc lithopone yellow
7790-84-3 Cadmium sulfate octahydrate
7790-83-2 Cadmium dinitrite
7790-81-0 Cadmium iodate
7790-80-9 Cadmium iodide
7790-79-6 Cadmium fluoride
7789-42-6 Cadmium bromide
7440-43-9 Cadmium
72869-63-7 | Fatty acids, coco, cadmium salts
79869-26-2 Cadmium sulfide (CdS), solid soln. with zinc sulfide, cobalt
and copper—doped
71243-75-9 | Cadmium selenide (CdSe), solid soln. with cadmium sulfide
70084-75-2 | Fatty acids, (C=12-18), barium cadmium salts
69029-63-6 | Calcines, cadmium residue
68956-81-0 | Resin acids and Rosin acids, cadmium salts
068953-39-9 | Fatty acids, tallow, hydrogenated, cadmium salts
68891-87-2 | Cadmium sulfide (CdS), copper and lead—doped
68877-01-0 | Cadmium sulfide (CdS), silver chloride-doped
68877-00-9 | Cadmium sulfide (CdS), copper chloride-dope
68876-99-3 | Cadmium sulfide (CdS), aluminum and silver-doped
68876-98-2 | Cadmium sulfide (CdS), aluminum and copper—-doped
Barium cadmium sulfide (Ba2CdS3), solid soln. with barium
68876-90-4 zinc sulfide (Ba2ZnS3), manganese-doped
68876-84-6 | Fatty acids, (C=8-18) and (C=18)-unsatd., cadmium salts
68855-80-1 | Fatty acids, tall oil, cadmium salts
68784-58-7 | Boric acid (H6B409) cadmium salt (1:3), manganese-doped
68784-55-4 Barium cadmium calcium chloride fluoride phosphate, antim
ony and manganese-doped
Cadmium sulfide (CdS), solid soln. with zinc sulfide, aluminu
68784-10-1 )
m and cobalt and copper and silver—-doped
68512-51-6 Cadmium sulfide (CdS), solid soln. with zinc sulfide, aluminu

m and copper—doped
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68512-50-5 | Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
and manganese—doped

68519-49-2 Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
chloride—doped

68409-82-5 | Fatty acids, (C=14-18), cadmium salts

68332-81-0 | Cadmium sulfide (CdS), solid soln. with zinc sulfide, copper
and lead—doped

68131-59-9 | Fatty acids, (C=12-18), cadmium salts

68131-58-8 | Fatty acids, (C=10-18), cadmium salts

61951-96-0 | Neodecanoic acid cadmium salt; Cadmium neodecanoate

61789-34-2 | Naphthenic acids cadmium salts

5743-04-4 Cadmium acetate dihydrate

4167-05-9 p—tert—Butylbenzoic acid cadmium salt

31119-53-6 | Cadmium sulphate

2420-98-6 Cadmium 2-ethylhexanoate

2191-10-8 | Cadmium octanoate; Cadmium di(octanoate)

21041-95-2 | Cadmium hydroxide

17010-21-8 | Cadmium hexafluorosilicate(2-); Cadmium fluorosilicate

15852-14-9 | Telluric acid (H2TeO4), cadmium salt (1:1)

14017-36-8 | Sulfamic acid cadmium salt (2:1)

13972-68-4 | Cadmium molybdenum oxide (CdMoO4)

13847-17-1 Phosphoric acid, cadmium salt

13814-62-5 | Selenic acid cadmium salt (1:1)

13814-59-0 | Selenious acid cadmium salt (1:1)

13701-66-1 Diboron tricadmium hexaoxide; Cadmium borate

1345-09-1 Cadmium mercury sulfide

1306-25-8 Cadmium telluride

12656-57-4 | Cadmium sulfoselenide orange

12626-36-7 | Cadmium sulfoselenide

12292-07-8 | Cadmium tantalum oxide (CdTa206)

12187-14-3 | Cadmium niobium oxide (Cd2Nb207)

12185-64-7 | Cadmium chloride phosphate (Cd5CI(PO4)3)

12139-23-0 | Cadmium zirconium oxide

12139-22-9 | Cadmium peroxide (Cd(02))

12014-29-8 | Antimony compound with cadmium (2:3)

12014-28-7 | Cadmium phosphide (Cd3P2)

12014-14-1 Cadmium titanium trioxide

11112-63-3 | Cadmium selenide sulfide

10468-30-1 cadmium dioleate
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102184-95-2 | Silicic acid zirconium salt, cadmium pigment—encapsulated
Cadmium oxide (CdO), solid soln. with magnesium oxide,
102110-30-5 tungsten oxide (WO3) and zinc oxide
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-04-4 | . . . .
zinc selenide and zinc sulfide, manganese and silver—doped
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-03-3 | . ) .
zinc selenide and zinc sulfide, gold and manganese-doped
101357-02-2 Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
zinc selenide and zinc sulfide, europium-doped
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-01-1 | zinc selenide and zinc sulfide, copper and manganese—dope
d
Cadmium selenide (CdSe), solid soln. with cadmium sulfide,
101357-00-0 | . . . .
zinc selenide and zinc sulfide, aluminum and copper—doped
100407-53—7 Ss;j(rjnium chloride phosphate (Cd5CI(PO4)3), manganese—-d
10022-68-1 | Cadmium nitrate tetrahydrate
69011-70-7 | Cadmium, sponge
69011-69-4 | Cadmium, dross
68954-18-7 | Cadmium, laurate palmitate stearate complexes
13477-17-3 | Tricadmium bis(phosphate)
12214-12-9 | Dicadmium selenide sulfide
12006-15-4 | Tricadmium diarsenide
8048-07-5 C.l. pigment yellow 035
58339-34-7 | C.l. pigment red 108
JYUE 3 1 3=
71-48-7 Cobalt acetate
542-84~7 Cobalt cyanide (Co(CN)2)
13963-58-1 | Tripotassium hexacyanocobaltate
13455-25-9 | Chromic acid (H2CrO4), cobalt(2+) salt (1:1)
14217-00-6 | Tetrasodium hexa(cyano-C)cobaltate(4-)
14039-23-7 | Trisodium hexacyanocobaltate
136-52-7 2-Ethylhexanoic acid cobalt(2+) salt; Cobaltous octoate
7646-79-9 Cobalt dichloride
79869-26- | Cadmium sulfide (CdS), solid soln. with zinc sulfide, cobalt
and copper—doped
68784-10-1 Cadmium sulfide (CdS), solid soln. with zinc sulfide, aluminu

m and cobalt and copper and silver—-doped
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5931-89-5 Cobalt acetate
27016-73-5 | Cobalt arsenide (CoAs)
182442-95-1 | Cobalt lithium manganese nickel oxide
14216-74-1 Nitric acid cobalt salt
1307-99-9 Cobalt selenide
1307-96-6 Cobalt monooxide
12256-04-1 | Cobalt arsenide (CoAs3)
12052-42-5 | Antimony compound with cobalt (1:1)
12044-42-7 | Cobalt arsenide (CoAs2)
10141-05-6 | Cobalt dinitrate
10124-43-3 | Cobalt sulfate
866-81-9 Citric acid cobalt(2+) (2:3)
56792-69-9 | Hexacarbonyl (3,3-dimethyl-1-butyne)dicobalt
29904-98-1 | 2(3H)-Benzothiazolethione, cobalt(2+) salt (2:1)
26490-63-1 | Cobalt(2+) tetrafluoroborate (1-)
24719-19-5 | Tricobalt diarsenate
14590-19-3 | Selenic acid cobalt(2+) salt (1:1)
12078-25-0 | Dicarbonyl(n5-2,4-cyclopentadien—1-yl)cobalt
10026-23-0 | Cobalt(2+) selenite
32 ¥ 1 3=
[u=[4-(Hydroxy-kO)-3,8-bis[[2-(hydroxy—kO)-5-nitrophen
yllazo—kN1]-7-(phenylamino-kN)-2-naphthalenesulfonato]
874299-53-3 | (5-)]bis[3-(hydroxy-kO)-4-[[2-(hydroxy—kO)-1-naphthalen
yllazo—kN1]-7-nitro—1-naphthalenesulfonato(3-)]dichromat
e(5-), disodium trihydrogen
[3-(hydroxy-kO)-4-[[2-(hydroxy—kO)-1-naphthalenyl]azo—
kN1]-7-nitro-1-naphthalenesulfonato(3-)][4-(hydroxy—kO)
874299-52-2 | -3-[[2-(hydroxy-kO)-5-nitrophenyl]lazo-kN1]-8-[(2-hydro
xy=b-nitrophenyl)azo]-7-(phenylamino)-2-naphthalenesulf
onato(3-)lchromate(3-), sodium dihydrogen
[3-(Hydroxy—kO)-4~-[[2-(hydroxy—kO)-1-naphthalenyl]azo-
kN1]-7-nitro—1-naphthalenesulfonato(3-)][4-(hydroxy—-kO)
874299-51-1 | =3-[[2-(hydroxy—kO)-5-nitrophenyllazo—kN1]-7-(phenylam
ino)-2-naphthalenesulfonato(3-)lchromate(3-), sodium dihy
drogen
7789-09-5 Ammonium dichromate
7789-06-2 Strontium chromate
7789-00-6 Potassium chromate
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7788-98-9 Ammonium chromate

7784-01-2 Silver chromate

7778-50-9 Potassium dichromate (K2Cr207)

7775-11-3 Sodium chromate

7758-97-6 Lead chromate (PbCrO4)

69011-07-0 | Lead chromate silicate (Pb3(CrO4)(SiO4))

68239-51-0 | Chromium(3+) hexafluorosilicate(2)

49663-84-5 | Zinc tetraoxychromate
Disodium[3-hydroxy-4-[(2-hydroxy-1-naphthyl)azo]-1-na

30785-74-1 | phthalenesulfonato(3-)[1-[[2-hydroxy-5-[(r-methoxypheny
l)azo]phenyllazo]-2-naphtholato(2-)]chromate(2-)

24613-89-6 | Chromic acid (H2CrO4), chromium(3+) salt (3:2)

18454-12-1 | Lead chromate oxide (Pb2(CrO4)0)

156586-38-6 | Nickel dichromate

14307-35-8 | Lithium chromate

14307-33-6 | Calcium dichromate

14018-95-2 | Zinc dichromate

13765-19-0 | Calcium chromate

13548-42-0 | Copper chromate

13530-68-2 | Dichromic acid

13530-65-9 | Zinc chromate

13455-25-9 | Chromic acid (H2CrO4), cobalt(2+) salt (1:1)

13454-78-9 | Dicesium chromate

13423-61-5 | Magnesium chromate

1336-14-7 Chromium copper zinc oxide

1333-82-0 Chromic anhydride

12433-50-0 | Dipotassium heptadecaoxotetrazincate tetrachromate(2-)

11119-70-3 | Lead chromate

11118-57-3 | Chromium oxide

11113-70-5 | Lead silicochromate

11103-86-9 | Potassium hydroxyoctaoxodizincatedichromate(1-)

10588-01-9 | Sodium dichromate

10294-40-3 | Barium chromate

7789-10-8 Mercury dichromate

7784-02-3 Silver dichromate

7738-94-5 Chromic acid (H2CrO4)

69991-68-0 | Rutile, antimony chromium manganese brown

69011-08-1 | Chromium titanium antimonate oxide (CrTi10(Sb03)020)

41189-36-0 | Chromic acid, potassium zinc salt; Potassium zinc chromate
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CAS No. I=9
34493-01-1 Dichromic acid sodium salt
20039-37-6 | Chromic acid (H2Cr207) compd. with pyridine (1:2)
13473-75-1 Dithallium chromate
13453-35-5 | Dithallium dichromate
13446-73-6 | Dirubidium dichromate
12254-85-2 | Dichromium arsenide
12053-13-3 | Chromium selenide
12053-12-2 | Antimony compound with chromium (1:1)
10294-52-7 | Diiron tris(chromate)

90035-08-8 | Flocoumafen

83-79-4 Rotenone

572-48-5 Coumithoate
56073-10-0 | Brodifacoum
56073-07-5 | Difenacoum
37300-23-5 | C.I. Pigment yellow 36
28772-56-7 | Bromadiolone
1344-37-2 pigment yellow 34
12656-85-8 | C.I. pigment red 104

117-52-2 Coumafuryl

gAd 2 7 selE
7759-01-5 | Lead tungsten tetraoxide
HEE ¥ 1 3
25638-88-4 | Beryllium zinc silicate
12232-25-6 | Beryllium selenide (BeSe)
Z2ez|gl
10190-55-3 | Lead molybdate (PbMoO4)
1814903-27-9 | Calcium molybdenum neodymium oxide
13972-68-4 | Cadmium molybdenum oxide (CdMoO4)
12058-18-3 | Molybdenum diselenide
12656-85-8 | C.I. pigment red 104
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