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P308+P313 =EHAY o] $HW shAl 4] - 2AS T L.
pP312 éﬂﬁn‘% =71 2R o A ES HOoAe

P321 : 4x1a FA 9.

P330 : AojA <.

P342+311 3&7] Z4bo] YerA: 9857 3/2 A0 X ZE& WO A @
P333+313 7 A s Fulo] vhehubul: oAl 24)/2e1 g oA e

P337+P313 ol Ao A& 5w
P362+P364 1 Q¥ o2& M ThA] A&

o] ¢l 51—7(4 0ol %

A A H A L.

A% P403+P233 &71& 87|71 & 5 ol dds] Ao ste] A3 2.
P405 e d217F Q= A Ael Akl L.
7] P501 (&3 Wtell PAE dgol ep) WEE 8715 #7IsA 2.
A - A BRVIE) EREA B Ve fA4 - A8 (. BAFE A9A)
B = =} 0
3TAAES 93Y &FF

s}el= 4 & (e'8) S CAS.NO
CBN 20~30% 10043—-11-5
Nickel 15~25% 7440-02-0
T2 0~10% 7440-50-8
A g &Zg}ufo] = 10~20% 409-21-2
Cured resin 25~35% ATl
Calcite WA (CaCO3) 0~5% 13397-26—7
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ouﬂrg €r _)F o] oL} Al,q] x4§} ].;{] %}%

AN AT, B4 Thas AT S A

239 FAe T+ AS
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W 552 3] viestal A 43] wo HA] Tl x| HEe EAY 443 s AL,
=47 FRFERE HEsiae
B3
AESA =27+ 5
CBN TWA:10mg/m3
Nickel TWA : Img/m34 2 (&<, 3| 87]5)
T TWA : 0.1mg/m37+2 (F)
Ag| & Fhulo) TWA : 10mg/m3A 2] & 7hufo] =
Calcite A8 8lS.
CBN TWA:10mg/m3
Nickel TWA 1.5 mg/m’
T2 TWA 0.2 mg/m’
Al g & Fhntol = TWA 10 mg/m'
Calcite A3,
PR TR
AF5 .
FAAY, 275 AMESAY, BFTES wEVF ol E 28 v e
#e 5 AL
SAA ARA], F EE v AES WA A9, 37 290 =EF 0GR AAHES
= PN
o] A& AAAY AFE-SHE Aule Alokadn] 9 ¢bd AR S AR 8HA 2
PSS B
wE2HE E29 Eg3lety Ao g Ak n ATt ¢15S A 54
HITE 24342
T @E) =FHE QA 249 23184 EA ds A d i g @] 1TE 2
FEEL RITE FLN ST 1 mg/m3ET WS AS A3 el A=
A3 Y TERE TS G L F I 2.6 mg/m3N T W > AA gl A
HE Z23 0923 (loose—fitting) F=/AWE AFA TFRIZT 2 Ad55 52 v
235 ZFEIAeEFEETL5 mg/mSiE} W A A AE S A e me A
FANAY T 37 3HY A5E5/4E t&"ﬂ d EERITE AL eEE
E7} 100 mg/m3Kth @& 49 243 de & ﬁbeP Addy £ A/FE el gEe T
F7PtAAE FEA 2 e EF T 1000 mg/m3RTh Ve A9 A Bl g e %
7}371 524 (SCBA) Ev= ¥ 2724 274718324 (SCBA) E£FHET-5 2H83A2
AE NS
stz o) Bl A 9 g 548 nejste] AEe AR Rags e L.
stz Bl A 9 g8y 548 wejste] AEe AR RIHS FEsAL
A
M- E>  HSDB
T3 &3 GESTIS
Az
Az
3 Ferg
K et
2B
gl
2B
2Jat/shet -/ -
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3954

AT CBN
Nickel
T2
A Z 7hatol =
Calcite

3] T

=4 CBN
Nickel
T
A& 7hitol =
Calcite

)RR CBN

= A=A Nickel

7€
A2 Fhipel =
Calcite

Ak w2t Nickel

s A5

7€
A& 7hitol =

MSDS¥ &
et
SRt
CETE
2.2
A58l E
A58l E
A58l E
A58l E
A58l E
etz 24T
AN §717F 2R 5 S
AL B 5 ot A0 PaksA 2
AN A4S, B AT BT S U
A9 FYS FAT 5 Ue
AR AAE A7 F, A4S FuE 37 WS

A, 20, 3 5 W2
ey BA AT, B4 b

10,
(e}
AE NS

5

A2

LD50 >9000 mg/kg A& F : Rat* &3 : NITE

PN
T O

AA07093—-1000000021

[SYCR
h=)

LD50 300 ~ 500 mg/kg AHF : Rat (FAA=E : 913, /5%, OECD TG 423, GLP)

E 2] ECHA
NOAEL 2000 mg/kg A3 E : Rat (oI 4= : 93, &
A ENS.

LD50 >2000 mg/kg A8 F : Rat (/53

AR
21 LC50 10200 mg/kg ¥ & : SIDS

LC50 >5.11 mg/ ¢ 4 hr AHF : Rat(¢/5%, OECD TG 436, GLP) &%
P = oF/5= NOAEL, 2000mg/kg bw, OECD Guideline 402, GLP) % &=

B 2~
TR

2573 %i% rat, OECD TG 402% %3] : ECHA
2= | OECD Guideline 404, GLP.

b
)

910 4”

N

il

PR

E7E R o

/A= A8 A, 254§l OECD TG 404, GLP % &3
/O 254 §l=, Rabbit, OECD TG 4043 &% : ECHA

, OECD TG 402, GLP) #%&%* : ECHA

: ECHA
: ECHA

AT ND A AT Qe RAEL:

7786—81—4 OECD TG 405, GLP# %3] : ECHA, SIDS

oF7F 2-=2d 4], Rabbi
v 943] 7+93 2 OECD TG 405% %3] : ECHA
WEHEEA/ AT N R AT 38k BE/doln o
do7 7S EA  ECHA, ICSC

t, ZFEFEEH (D), S41(0.6), 295E (1.8), 2935 (1.1), 14¢

294 27 9 4L AAS F AT

71, OECD TG 423, GLP) % & *]:ECHA

:ECE
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4 UA Fe 5E7) AUAL ke 7S5 0) g% E A  HSDB, SIDS

)
il
32 %
oo djo
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b

WA LS  HSDB
1+, Guinea pig, GLP, %, 7IY 3 1 =8 Al (GMPT): £3F53: 0% w/w,
0/5, OECD TG 406 %= : ECHA
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OSHA: A5+
ACGIH: A5
NTP: R

EU CLP: 2

=
o)
Q
Do
o8]

A5

YA 552 A W H374 540 did A A dEs EES]l B3 ExEA ¢ SIDS

in vitro — Bt go}E o] &3 R EARe] A& 54 (S. typhimurium TA98, A/ A
TAI%e]) , OECD TG 471, EU Method B.13/14, EPA OPPTS 870.5100, GLP ¥ Z*:ECHA
AR5

AR5

AT EEEA AY A3, NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416) (OECD) A=
2/(1]\:]1}\‘3}7\1%/\%}\] 3 (OE(,D T(x416) €¢} ﬂ:ﬂ r.t:7]]_/(] ;\g)\l =i uLLLEH 1]_ :ﬂ].gi&] oitslzo] _L].
252 245 NOAEL=10 mg/kg bw/day ¥ %3] : ECHA

LO(AEL : 5 71« H o 1500ppm 2] G o] glsdnh od sLhoA e 424 F4do] yet
WA ekkFyTh F5 Qb3 1 1500 ppm (P1 A Al &9 v FA] 2H4). o]H FLoA®
A2 FA o] YehhA ekgkF Utk F1 71 0 1500 ppm (F1 =7 At ol A 1] % ”711 )
Skl %501]*1‘5 A 5“01 EREA °L°L*‘45} F1 &% © 1500 ppm (F1 4% *ﬂfﬂoﬂ*i
A | ong D, old 04—01]/‘11: A2l =40 UrEWr*l AkHFUT F2 fr?i : 1500 ppm
(F2 =7 AlellA v FA 7+4). F2 &3 0 1500 ppm (F2 43 Aol A 4 = 8] 5
AN.NO (A) EL : 2 —’,‘—i‘l 1500 ppm %V\] Z Pl 749 3% 23.6 mg/ kg bw/ dayoﬂ
T F 5 F2 01000 ppm. oW FRo A A 5*401 WERA] kgt A,
A9 FH 3 2 F Fd Pl OW;\‘B] 49 2+7+ 19.1, 17.0 ¥ 33.8 mg / kg bw / day®°ll OHDL
FUTE F1 %1 £ 1000 ppm. o¥ sl A B2 HA]0] LPE}LW ASkEUTH F1 Al el
Al @97k %E}L‘*HD} (1000 ppmell A A3 A9 mg / kg bw / dayell di$t Az} ot 7]ef
WEE FxHA L) F1 4% 0 1000 ppm. o® s EoA & A2 54 o] vehA] ekoks
th. F1 Aol A &7}t L]'E}'/\AH Ytk (1000 ppme] Aol thdt mg / kg bw / dayell o gt
Ao ek 71el A RE F2eAA A ) F2 7 1 1000 ppm. oJH FEAA %= Y2 540
YERA] kEU T F2 Aldlel A g27} UrE}LLE}. (1000 ppm°ﬂ/\1 ‘4419 mg / kg bw /
dayell that A3tof] tf3t 71ef AW S 2 AI L) F2 &7 0 1000 ppm. o|¥H FEoA %
A2l ZAo] YRR EskEU T F2 Al el A &3} L}E} D} (1000 ppm®] 7 Aol i gt
mg / kg bw / dayell i3t Axjel o3t 7]E} AR5 Fx34412.),, EPA OPPTS 870.3800,
GLP A8 484 27134 74 $5, ZA54 LOA)EL = 9 mg Cu/kg bw/day, ZA=SA
NO(A)EL =2 6 mg Cu/kg bw/day, &&=4 LO(A)EL =? 9 mg Cu/kg bw/day, &&EA
NO(A)EL =? 6 mg Cu/kg bw/day, rabbit, OECD TG 414, GLP% %% : ECHA

A5 S.

AR L.

TE7) 9 AR, HAFE Y Ao xEA L ICSC, ATSDR
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72 2000 mg/kg bwE A2 ® A Al A= w3 AA, T8, J8, AAL TE &
T A 3E e, % AT, AN AW b n w43 Ho| 9 o] mao g M
. 200 mg/kg bwE A2 ¥ 1upg] A Fokst & W Fok & 1 Aol 732 AA7F 7155 9
. 200 mg/kg bwz H 2 E Al AN AFo) g 57} AR A Ak, A F A
Wk 2000 mg/kg bwE A2 A Q] Friof| A v G o & He H, o] T 7, o T A
2, Sl EAskE AN B, 294 9 Jdu v Ao nEY 9] Ao 2849 2% o)
7ol YEb% L, 200 mg/kg bwz A2 ® /A Q] F-A oA o] BAEA S (A= /&
Z1/9+7 / OECD TG 423 / GLP) &¢): 1.24 ¥+ 5.11 mg/L s %olA 8 &2 KU 7600
EF AR 4 A FY wEqSE TE B A4S SN S5 2% A2, A0 S
ol Al oFzbe] WA Wl AF0 T (BF S e I 35 ) bEF TR F S
A1 LAl e S5 42 3 A e AY 4 A7kA (242 3 vkl o] =7 9 3 vlg 9
AR FE T3k, B wF F 2UR 4 Lol 5.11 mg/L oA BE FEAA SF0 7
29 Ao7 AFFQt f3Fo] 1.24 mg/L 9 £ 2 vhg] = 511 mg/Le €% F3olA
1okg]e] 2 2 1 uhg] o] ¢hAlo A AL = okzto o A= WAl Hrt BEE

o (A= / F23/94% / OECD TG 436 / GLP) %% : ECHA

AT A2l o HE YT QL / PAF FALR QIS SR Hphe| FA Fof 9o, ofH Ao
A5 2% Wy Wyl BE A ¢S (A= / ¢4 / OECD TG 423 / GLP) A3 -
B AA AE wE R yhgo] BEAEA Rk (A= / F75/9H / OECD TG 402 /
GLP) &9%: Duke Scientific Corporation®l 9l&l %351 A83t% €3 49 dH &3
404,70 € 2 100 Lofl Z+2F 30 vl 9] 71U T 25 did o & 50 mg 435 A8 w3
9 717 Ul F9lell g8 A BRolA AFE ) ¥ MES 53,018 DAY, E
A7) oL, @ 3Ekar, dvkEA e, ¥k 71<= (Van Gieson) W vl (Masson) o] 42144 0 &2
A AMstar Fst Au) A stoll A st v Al S-S tZ2Tt (10 vhel/71Y 9] 1) ) vl wsksd
a1, A% 7)) 1 ml Beldta &8 (NaCl 0,9 %) 2 718 W& F¢5t3 100 Dol 7191
o) mpH gk JF o7 AFAA R FE Aol AFE HE FRolM T3 HIE RAAFUS
Utk : dz9 919, 98 AZ 9 22 AZEZ {X A0 A& W F9 F 100 9 Fo oS
Fas Gk 1A AiE. Febd G490 A H 23] slo]| == A Z 2L {50 ATt
Fhalo] Q= Aberet 27h2 Bol ik AF Aol A= whe 4l WY Fa2 50
RS

Ir

o ME

4 el m

2B QS

F57] A2, A4S ECETOC TR33 % YA W5 542 do Q73 J3s 71,
WAA A3 AF5S 2H8A 7. LOAEC = 1mg Ni/m3 OECD %4 : ICSC, SIDS

AT (o}ukA) : LOAEL (forestomach lesions) =2000 ppm, LO (A)EL (744} =2000
ppm (M), 4000 ppm (F), LO(A)EL (21747 =2000 ppm (M), 1000 ppm (F), @] A=
o o] o] wjio] 5A8H o7 Fol5A] ¢S Aoz 5%, NO(A)EL (forestomach
lesions) =1000 ppm, NO (A)EL (7++4) =1000 ppm (M), 2000 ppm (F), Rat, EU Method
B.26, GLP &%) (&t7]18F): LOEL2 0.2 mg cuprous oxide/m'o]™, o] koA (nv]d) &3}
7} YElE. NOAELS > 2 mg cuprous oxide/m®, A8 ¥ il &3 50|y ¥ FF v &
ol Ao W o] LA AEE 5 F FY AR AT B{RE FAL ALZ A4EHA
9 Ao ® HFHol STOT /& AMEHA ¢+, Rat, OECD TG 412, GLP¥&4 : ECHA

Z, 0 WA AR, A AR E, HES Wa, el it
WPy JFOR BN FRto] Lol g5 25

E oo o] W ATt w. I FFge
FHOHE): AL (SIC 859 1/DAAE e B AFolA dA s da5 vepd. &
3], BP9 F7hes 1R 54 el o, woA] A4S Z73 AASHE A2 SiCRT o
Ui SiCE o] ddx o=z B384 ¢l Alo7 AE A&, Rat%3 : NITE, HSDB, ECHA
2A59S
A5 9S

LC50 848.324 mg/ ¢ 96 hr ¥ &% : ECOSAR

NOEC 0.04 ~ 1.1 mg/ ¢ Brachydanio rerio¥ %3] : OECD

LC50 193 pg/ ¢ 96 hr Pimephales promelas (2], ©@<7) % %2 : ECHA
AFE A

LC50 554000 mg/ ¢ 96 hri&3 : QSAR

LC50 804.380 mg/ £ 48 hr %3 : ECOSAR

2=+

LC50 7.2E—5 ~ 5.36 mg/ L 48 hr Crustaceans (5% %k 0.044 mg/ 0) % &= : GESTIS
NOEC 100 mg/ ¢ 48 hr Daphnia magna (OECD TG 202 , A2, ¥<=, GLP) % %3 : ECHA
LC50 446000 mg/ £ 48 hrx &3 : QSAR
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e
CBN EC50 454.163 mg/ 96 hr %% 7 : ECOSAR
Nickel (88.2 pg Ni L—1 Pseudokirchneriella subcapitata) ¥ &3#] : SIDS
T NOEC 30 pg/ ¢ 7 day Lemna minor (R 5=2], &) % &% : ECHA
Ag & Flulol = EC50 > 100 mg/ ¢ 48 hr Desmodesmus subspicatus (OECD TG 201 , A54], @<=, GLP)
&3 ECHA
Calcite EC50 220000 mg/ £ 96 hr¥ &3] : QSAR
) AR 2 e
P T2 -0.57 log Kow (F3x])
34 A=
o =554
FEHA A=
A3 AE .
2} EckolEd AE .

o] NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, o] &
NOEC40d=0.0036mgNi/L-AFH&4 nickel dichloride &8 % NOEC22d=0.0264
mgNi/LEPA/600/R—95/136, &% NOEC40d=0.040mgNi/L-At& 4 nickel dichloride
#&4  ECHA

Nickel

13571 Al F2JAL%

7y A7) AR S

SR HREER

(W] BAR gl weh) 8T 8715 57180 6.
gy AN F oA

14,25 BQ3I AL

R UN £59854 27307} 98
W fal 53 AEY Al
e 984 i AU
2§75+ Al
R DT AIAS
THALEATE £ EE S el
wels) o Aest AL Baw
EELEEEE
ahA)A] 1) 2 AIAS
FEA A AIAS
1533 A8
7)) Al ARA el o % Al QB SHULED (ZHF] 1 6719).

A FEHACASNO: 7440-02-0,7440—-50-8

} =2 CAS.NO: 7440-02-0,7440-50-8

E5ARARN LT RWFE]  12719).
=

st d e el ok gt A AR
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th fde e yel ot Al AR
Zh 71wy el o5t Al ARG A7) =

A FEACASNO: 7440—02-0,7440-50—8
wh) 71EF ] 9 2= el o] gk 1A
= U7 Al
ARA frIed =Ry ElCE 7=
= 9] Al
vl =72l ] B (OSHA +3) A=
vz 2] F ¥ (CERCLA 74) Nickel: 45.3599kg (1001b)
T2]: 2270 kg (5000 1b)
#23 ® (EPCRA 302 17%) AR S
213 B (EPCRA 304 717%) AR S
#2% ® (EPCRA 313 %) ClACE S
Y B (ZH 2T REA) BT
G (AEEFHFEA) NI
YR (ZEZ S ERD) BT
EU # 74 R (A EF47) Nickel: Carc. 2 STOT RE 1 Skin Sens. 1

&

N

S

o,

B ( ) Nickel:H351 H372 s+ H317

) RlAca S

e
il
o
o

Mo

EU
EU CRENCI]

e
il
Mo

16.71 gtel] FIARE
ESEES

7L AR L] EF A

ICSC 0351 (A4

ICSC 0351 (A4

ICSC 0351, ECHA (v}, &3/ =3)
ICSC 0351 (v}, 7] =3 =4 H9D
ECHA GG}. 719D

ECHA (8}, &3%)

ICSC 0351 (3} ¥1%)

ICSC 0351 (. EA+3)

ECHA ()

ECHA (&3]

ECHA (I 524 =& 254 )
ECHA (J 8t w4 e A4 )

FCHA(§~ lﬂ}‘ﬂ*é)

14d)
FCHA(%*‘H]E'?*; 1917d)
ECHA (A %54)

ECHA (54 447 &4
ECHA (54 %327 54
ECHA (o] ﬁ)

ECHA (#72+&
ECHA(&%)

ECHA (¢} 71} 3l 93

W FH x 2 It 2022—4-29
th7l7g 3 9 HF NP d= 13 2023.2.6
2) 7]t




= ZARMA W AR R 243 917}

2021.04.29

<

S0t

[Material Safety Data Sheet] AP LA

2023.2.6

O A" E4AQhdA
bl tiai A=
A&7 e, 913

A A A3t
A& Al A 1% .

54
Feo

AAE (MSDS) &
BZE AFshA Eadch
1l ARt olet AlFS AFEE 27, A 2wt HED s ZABMIAIL

s, SJER GRS AT A G S BT A

S8 wEWE P AR

= =
= T

MSDSHZ: AA07093-1000000021

A= z' ég_ do]x]u]— *zsl—x:] q]o]ag},r]tﬂ ] EM

rlo

RESES AFE A B WHEA 17D e teb LA g 98 2 S0l dee Aol Atslol gtk

o7lell 2 gre oW g A% A ¢

gk Alske]

¥

dHFU T




