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LOAEC = 1mg Ni/m3 OECD

E0 R4 : 2 812
JIEH Role A8 NE S
o} ot

O

24 =4

I8 2Ad £= 124 24 88, EPISKIIN™ Reconstituted Human Epidermis model,
EU method B.46

At =4 L= 24 0 =24 818, Reconstructed Human Corneal Model

(o]
O el - 0eld glE8, Mouse, =4 XA AIE(LLNA), GLP, &34, OECD TG 429
2 d  ACGIH - A4
MANZE HOIRA

in vitro — EfHIZIOIE 0|28t SHSAHBO0| AlE: S4(S. typhimurium TA1535, TA1537,
TA98, TA100, CHAFE A H 2t AHIR101), OECD TG 471, EU Method B.13/14

Mn =22 A0|050AM A& IHE, o 2H L= & & & oA shef)f folst 98
OIXIXl LAS. 2012 S8t AP E0eE ofEH OSHMHMEZ Mne =W &2 0IXIX
UAXIBE, F1 MIUWA Mn =22 0L JOE0NE EstS 0IXK LUSH, XN ez
DS AO H2SOF BEALE IOE'AI94XID+ S| &5 BtA QB2 F O80A XA
N HAE IS0M SEHTS. NOAEL(AIEH &+2d) = 5 yg/L air, NOEL(Z A8t &21) =5
ua/L air, NOEL(YAIGHK] %2 &3, MASH) = 5 ua/L air, NOAEL = 25 ug/L air,

PrHsHE2 RYote SH02 25 ug/L airil M EHOF A& AJ|JF SIEXIGH, Q12 H =
E=YE, 25 ug/L airfll Al AFF M= 021010l CHEr EHOF AA 2 A& 23 0] 8le= 2oz
ZEX2 4+ US, NOEL(EHOIZEZ=4) = 15 pg/L air, NOAEL(EHOIZ E =4) = 15 ug/L air,
rat, OECD TG 414, GLP.

SH BRI =4 (18 & B)

QP 01D IS0 WA S IE US / RAUAM 0140 LATK LS(HE /22 /
OECD TG 420 / GLP)

S ARYA UM L YR S 4 AL EY AT 2 HHUA MAHE O SI12F S0
SSUHMN LN BOICH &4 ROIE YN 5 S Y =5 5 B2 I S0
JIZEICH Olf8t BE2 N EXNE QI8 HO2 AFE0, HHUAM ML =5 = 1
A2 =5 SOt BE S20A SOIE 58 £E0t 2ECUCLL =5 0l 3, 2 S22
ZolE & 25 L PEAA NHS UEECH HH2 229 A F2EASUC w5
£ 3 UMREH SSOl W2 SI=C0] HAO2 LIEHGCH HIUIN 8 B2 OS2 SAS
RISIGtDE 22A HAIZOIA0l 2SI Xl USLICHL(HE / 43/2% / OECD TG 403 /
GLP),

SH ENFI| =4 (B2 oB)

SEJ U A0 FHS L0 AX0IS (AR 10NEY 2 EAVESH AIE 2,
HRO YESAL AL I X, MK $RE HAL DAL JIRX 2SO A,
DS HE S, OIS, RIHN S4 0| US. NOAEL=0.7 mg/m3.
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S2(012td): 23 XA GHOIAM, NOAELZ 0.5 ug/L Mn 2% 222 Z&E&, Rat, OECD TG
413, GL
S0 Rofld - A2 g3
JlEt molld S A= BlS
Sc/ed
=48 54
&5 1 LD50 > 2000 mg/kg Rat
(HE /=, AHZBLE, OECD Guideline 401, GLP, A 2& CAS No.7439-98-7)
Il : LD50 > 2000 mg/kg Rabbit
(M2 SIS, OECD Guideline 402, GLP, 2 AtE2Z CAS No. 7631-95-0)
g2 : & LC50> 3.92 mg/L Rat
(At 21 E (OECD Guideline 403, GLP)(SAt2Z& CAS No. 86089-09-0))
-0 RAE E= N34 ENNES 0S8 LIRRAL/A=4 282N N30 LA $S
(OECD Guideline 404 , GLP)(S At=SZ& CAS No.1313-27-5)
-NE =y = U=d  ENIE 0ISE Mt =&/ =d 48210 =40l 2F X
28 (224X = 0.33, ZURS 0.33, 2HIIHH)
(OECD Guideline 405, GLP)(3At2Z& CAS No.1313-27-5),
Sd = EaAE2 N R
-SEJ UUL U= U
-0 el JUIO(Y)S 0186 TIIRULE AIFZ2 BeIg0l ALK 28
(OECD Guideline 406, GLP)(= At2Z& CAS No.86089-09-0)
- 224 NELSR DA -2 (SSH3Eg=2-S24H/584Y E=2, 88)
- MAINIZZ B0IR A
Az L DIMESS 0188 SASAHBOIAS 20 HAIES |RR0 a428101 S4(0OECD
Guideline 471, GLP)(RAIESZ CAS No0.18868-43-4),Al&& U EZRF SRAEXNSHBO0I
ANEZD UAIZS |20 428101 S4(0ECD Guideline 476, GLP)(SAI2ZE CAS
No.10102-40-6)
- dASY
st MAISH AR Z I NOAEL> 60mg/kg bw/day (D& (= Ma) FX L
gdFJ12 sl oY s Dl‘i*)(other

0

= 2f

in OECD 416.,GLP)(%®
HCZE o|=6t uH:rE/\ﬂ/_uj|%4/\—| Al

bw/day(OECD Guideline 414, GLP)(&

c
ANE = 2D =22 (60 mg / kg BW / D)0l A]
guideline: OECD 408 - repeated dose toxicity study, modified to include parameters
related to reproductive toxicity, such asoestrous cycle and sperm analyses as specified
A2 2 CAS No.10102-406),
/2S4S NOAEL> 40mg/kg

g2

=2o T

=3
Olggls, 2E=

At 22 CAS No.10102-40-6)

- S3 BRI =4 (18] = &)
BRZITASH ABZD PRUTA, AKX, 24, SESE 24, 92 o
AF2H(OECD TG 401, GLP)(R A2 E CAS No.7631-95-0)

SHEYSHNEZY I
- S EXNF)| S4 (B2 =5
BRI E AP £ HE S4 5 24 NOAEL=17ma/kg bw/day
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(nominal)(OECD Guideline 408, GLP)(SAt2& CAS No.10102-40-6)

o0

Jb, NOAEC> 100 mg/m? air

(nominal)(OECD Guideline 413, GLP)(SAt2& CAS No.1313-27-5)

ol
3

N

70
1o

ok

o[

23 LD50 3160 mg/kg Rat

0l 0lo

o3
n

o

o0

1> 45 - <67, HOl JIY & (EU Method B.4, GLP)

INES

=

=
e

I

Y

N
3+

ol
nr
=
fall
10

JH
o)

<0

67 ¥ 12 IS A (OECD Guideline 405, GLP)
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A AEZ I 1st Reading : 8(0OECD Guideline 429, GLP)

al
=

il

=

X0
ol
=
D+
=

A2 U OlRA EEE SHE0 24 0lA

&2 W S. typhimurium TA 1535AI8 210 HAIZEAH =T Al 25 & (OECD Guideline

—/

A
472, GLP)AIE 2 Li CHO MIZ
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1 0/0, =4 LS, Rabbit, OECD TG 404

: LC50> 5.11 mg/L 4 hr Rat

: LD50> 2000 mg/kg Rat

23 : LD50 300 ~ 500 mg/kg Rat
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=
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Hat AIE(GMPT): & &F:0% w/w, 81E: 0/5, OECD TG 406

MATNEZ HOIKA

invitro — 2HIZI0IE 0|28t SEHESAHBO0| A E: SH(S. typhimurium Strains TA98, TA100,
TA1535, TA1537, TA102, CHAFEF A Hl 2tHI2L0l), OECD TG 471

MASEH

LO(AEL : B2 #3= : =0 1500ppmel H&0| ASLICH HE SZHME A =S40

LFEFLERT ZUASLICH 22 2431 @ 1500 ppm (P1 &AM 219 HIE 2H 2Z4A). o™

SETUHMT MA SH0| LHEFLFX ZUSLICH F1 231 : 1500 ppm (F1 231 MICHOIAM HI &

Sl ZA). o SZ0AME A SH0l LEHLXT &&ASLICH F1 22 0 1500 ppm (F1
&3 NN 24 & HE 2H). HY sSlHdE M4 S40| LIEHLX 2 ASLICH F2
23111500 ppm (F2 =23 MICHOIA HIE A Z2). F2 2 0 1500 ppm (F2 238 AICHOI A
24 & HIE 2H). NO (A) EL 122 23! 1 1500 ppm. & & P1 =22 A< 23.6 mg /
kg bw / dayOll SHEELICH 2 231 1 1000 ppm. OE SZOAM S A S40[ LIEHLEA
= pASLILCH

gal, P A =7 H2F SPT FAY B 2121191, 17.0 ¥ 33.8 mg / kg bw / day0il
oS LICH F1 =31 1 1000 ppm. 0 sZUHAMT 44 S-40I LHEHUA BASLICH F1
NICHOI A SOt LEEHGE S LICH (1000 ppmOlA & XISl mg /kg bw / day0il CHEH 2 DHOll CHE*
JIEH EEE EFXGHAAILR.) F1 238 1 1000ppm. I sZ0HMHE MA SH01 LEHLEX
LUASLICH F1 AN SDHOF LIEFSESLICEH (1000 ppmel &M Ol CHE mg / kg bw /
dayOll CHSF Z20t0ll CHE DIEt HEE FXRGHYAIL.) F2 =33 1 1000 ppm. 0 sZ0AMHE
MA SHO| LIEFLER 2 gASLICH F2 AICHOIA S04 0F LIEFRECE. (1000 ppmOil A & HI2l mg

/ kg bw/ dayOll CH&t ZH0l CHEE DIE BEE2E EHXGHAAIL.) F2 23 1 1000 ppm. O ®
sC0HAME MA SA0| LHEFLEX 2 USLICH F2 MOOIA E20F LIEFSHCE (1000 ppm &
AHMU CHS mg / kg bw / day0ll CHSF 201l CHEF DIEH BEE EEGHAAIRL.), EPA OPPTS

870.3800, GLP

ANES22HE 2IIE8Hd SH 943, 2HS4 LO(AJEL = 9 mg Cu/kg bw/day, 2HSH
NO(A)EL =76 mg Cu/kg bw/day, £¥&=4 LO(A)EL =?9 mg Cu/kg bw/day, Z¢&S4
NO(A)EL =? 6 mg Cu/kg bw/day, rabbit, OECD TG 414, GLP
EX B SH (18 &5)
A7 2000 mg/kg bwZ MelE HMOUA B& 3= S8 KA, 218, 22, A &5
=T Xot, 85 28, 28 AX S, AIXQ &g, 2 dZ A3 A0 L HO| sMe=z
HMCAS. 200 mg/kg bwZ HelE 10teliAd St & Y S 5 1 20 =2 KHAIDH
JIZ2EAS. 200 ma/kg bwZ XMel= HHUAHsE 84 A9 (2 AS)F &L X LUS
A = ALZS 2000 mg/kg bwZ M= JHHMe S20AM HEAEOCZ 22 1, HE2 2
HE2 AUHE, 20 =Xot=s P2l 22, =84 2 8%, HH2 HIEE 29 ALl =84
AT 2 HEO] LIEFGD, 200 mg/kg bw2 HMel= JHAMC S2200AM o4 2 X
LAAS.(HE [/ 221/231 / OECD TG 423 / GLP)
s2:1.24 =511 mg/LsZ0A el 2L KU 7600 E= S 0H 4 A2 E ==6tH
s 2 Z0Is SH0MN =52 2 xS, H0Is SANM 424 Md U HBES S5
2 (EESIHH HESE S ZA) EESST ESAAE 1L 2 SS0A 22
SAIZEEE= AIE 4 LNHX (22 301212 =30 & 3 0t2le &30 S2 = 3 0tal). &6 =&
S2WHX 420 511 mg/LUIA 2E SS0A 2S4H0| 2AE AOZ AECJLCH SO
1.24 mg/L @ £31 2 0t2l = 5.11 mg/Le 22 2=Z0lA 1 0tele £33 & 1 0tel9
AIHUAN B2 L= 420 Moz dEX HM HIF ZEAJCH(HE / =3/ / OECD
TG 436 / GLP)
EX TN =S4 (Bt=2 &)
Z7(0F2HA): LOAEL(forestomach lesions) =2000 ppm, LO(A)EL(2tZ4H)=2000 ppm(M),
000 ppm(F), LO(A)EL(AI & &=4H=2000 ppm(M), 1000 ppm(F), S &0l H=0 01X 07|
20 SHsEoZ KOl £ H2Z 2t=E, NO(A)EL (forestomach lesions)=1000
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1000 ppm(M), 2000 ppm (F), Rat, EU Method B.26, GLP

=)

ppm, NO(A)EL(2t

b

tJF LIEHE

ni

0.2 mg cuprous oxide/m 0|04, O] 20 A (HI2)S

NOAELS = 2 mg cuprous oxide/mM 2, Al &

LOEL

S, Rat,OECD TG 412, GLP
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Al'S

the eyes with possible eye damage:
K= (NLM, TOMES)

irritate

N2 US(EU Directive 67/548/EEC) *Contact can severely

: AHE 2 S(EU Directive 67/548). Contact can severely irritate and
burn the skin

A3 LD50> 5000 myg/kg Rat
: LD50> 2000 mg/kg Rat
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A=z els
gt s S
INI=IEE =

. Skin, Eye and respiratory lIrritations: Contact with liguid may
cause frostbite & severe skin burns. /Nitrogen, refrigerated
liquid & Al S&H0| Tl 4LF A oHAH EHCH

L= X=4 : Skin, Eye and respiratory Irritations: Contact with liquid may
cause frostbite & severe skin burns. /Nitrogen, refrigerated
liquid & Al S&0| &I 4LE &3HH ECH

- SE)I BRIN  IE oS

- IR RIS RE oUS

- oty i B 9S

- MANE BOIRA  IE %S

- MASH: TIZ S

-SH ERIY)| S4 (15 =5): %A S4Q /0l 2 4 US
- S ENF)| sS4 (B2 5): V2 oS

- 20 RE B AS

-JIE A I8 XIS 8lS

12. &30l 0Ix= &8

|
o R o By
SRRl

Ju

: LC50 8.65 mg/g 96 hr Oncorhynchus mykiss() (Kl Z&=4A! Sh4=
A

: LC50 106.3 mg/¢ 96 hr Leptophlebia marginata L.() (BtXI£=4! &)
: EC50 18 mg/¢ 72 hr Pseudokirchneriella subcapitata() (OECD TG 201)

: LC50 210 mg/g ~ 13.9 mg/4 96 hr Fishes species() (E22t: 40.5 mg/g)
: EC50 18.9 mg/g ~ 17.7 mg/4 48 hr Daphnia magna() (XI2=4!, growth media

with ultrapure water)

: EC50 17.8 mg/4 ~ 0.1 mg/4 72 hr Algae spp() (GESTIS, & at: 8.75)

: NOEC 1.1 mg/¢ ~ 0.04 mg/¢ Brachydanio rerio()
: (88.2 ug Ni L—=1 Pseudokirchneriella subcapitata)

: LC50 >3.6 mg/¢ 96 hr Oncorhynchus mykiss()

(OECD TG 203, EU Method C.1 , BFXIz=Al, &4 GLP)
- 22r=: EC50>100 % 48 hr Daphnia magnal()
(OECD TG 202, EU Method C.2 , Xl=A!, &%=, GLP)

- =

= -
TT o

EC10 3.4 mg/g 72 hr Desmodesmus subspicatus()
(OECD TG 201, EU Method C.3 (Algal Inhibition test), Xl&=4!, &2 GLP)
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: LCH0 609.1 mg/4 Pimephales promelas

(OECD Guideline 203, GLP, 2 Ar=22Z& CAS No.10102-40-6)
: EC50 130.9 mg/4 Daphnia magna

(OECD Guideline 202, GLP,2 A2 & CAS No. 10102-40-6)

F: ECH0 289.2 mg/g 72 hr JIEF Pseudokirchnerella subcapitata

(OECD Guideline 201, S At22& CAS No.10102-40-6)
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: LC50 193 #g/4 96 hr Pimephales promelas() (44!, &)
: LC50 5.36 mg/g ~ 7.2E-5 mg/4 48 hr Crustaceans() (E2gt: 0.044 mg/g)
: NOEC 30 #g/4 7 day Lemna minor() (XIZ=4! <)

: LC50 2589.695 mg/¢ 96 hr J|EH(Neutral Organics :Fish)
: LC50 1123.959 mg/4 48 hr J1EF(Neutral Organics:Daphnid)
: EC50 247.252 mg/g 96 hr J|EH(Neutral Organics :Green Algae)

: LC50 0.002 mg/4 96 hr Salvelinus fontinalis(0.002( freshwater fish, 96hr) ,
0.014 (marine water fish,48hr))
: EC50>0.03 mg/4 48 hr Daphnia magna(OECD guideline 202)

: LC50 866 mg/¢ 96 hr Brachydanio rerio()
: EC50 =5000 mg/4 48 hr Daphnia magnal()
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1 77 log Kow ~ 57 log Kow (OECD Guideline 117)

: =0.57 log Kow () (=& )

:0.23 log Kow ()

1 —=0.27 log Kow (=& XI)
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>19.5mg/L,

0.0264 mgNi/LEPA/600/R-95/1386,
0.040mgNi/L S A= & nickel dichloride

NOEC22d
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tH
other guideline: OECD TG 218, S AI2Z& CAS No.10102-40-6

- X 5:Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, I1ISO 10253,

= Ar2 & CAS No.10102-40-6
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JLIZE  XNE HII=2
4)22h oY els
S)selsd : XI&E Hol=2
g)aelz : NE Hols
7)7el s NE oIS
LIRS : Y 88
9)el - oie gls

10)& : XI& HII2
1EX  XE HII2
12)8A g g3

Oh JIEt SUW ¥ A=-0l 28t 7K

NE e s
2)3 2 : 0|=2eld L2 CERCLA #& - 2270kg(50001Ib)
Ol=22|82 EPCRA 313 A& - aE
LA : 0=2el&8E (CERCLA #3E) - 45.3599kg(100Ib)
Ol=222|82 (EPCRA 313 #d) - dig=
EU 282 (RE 282 ) - Carc.2, STOT RE 1, Skin Sens 1
EU 2382 (/IE27) - H351, H372**, H317
4)22t: D=22| 38 (EPCRA 313 #E) - ol &
5228 e S
p)alelZ Y 8lS
7)7el - 0l=2e2ld 8 CERCLA #& - 2270kg(50001b)
Ol=22| 82 EPCRA 313 #& - diHE
BLILE : Y a3
9)ol : D|=2eldE (CERCLA #3&) - 0.453599g(11b)
022282 (EPCRA 302 #&) — 45.3599 kg(100lIb)
Ol=2&el8 2 (EPCRA 304 #&) - 0.453599kg(11b)
022282 (EPCRA 313 7 &) - digE
EU SSEE(E8E2]Z1) - F R11R16R52-53
EU 21882 (RIg=27) - R11, R16, R52/53
EU 23&8E (A 2F) - S2, S7, S43, S61
10)8 ol SlS
1NEA Y 8l
12)2A Y 8lS
16. 1 sl &1 Arg
o Xze X
- 2t E F B HE (https://www.law.go.kr/)
AOIOIEEY Ze Y Al 22 Y AMAX
DELSE DAl M 2020-130 = stet=2&2 27, HAl & SEAMdEHANZ 0 28 D=
NELST OA M 2020-48 S Stef22 2 2el& 2IAe S &2J1&
- OtNBABH SIS SEHE (https://msds.kosha.or.kr/MSDSInfo/)
- S2AUAMAI SR 2 AE S BEAIAE (http://hazmat.mpss.kfi.or.kr/)
- “Characterization of Arc Welding Fume” (ANSI/AWS F 1.1)
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https://msds.kosha.or.kr/MSDSInfo/
http://hazmat.mpss.kfi.or.kr/

- “Method for Sampling Airborne Particles Generated by Welding Allied Process” (AWS)
- 0= A MAE S| (ACGIH, www.acgih.org)

-0l= Mgotd M2 =(0OSHA, www.osha.gov)

Lb) == &YX 2017, 07. 10.
ChH HE 32 2 =S HE LR 4 X, 2022. 08. 26.
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