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M7|M &7of ot CHHAMDE RYUE = AUS
Eo| Ml 9l &R
o Y8 CAS No. MC-50 MC-50T MF-50T
= Iron 7439-89-6 Rem.(LtHX[) | Rem.(LtHXl) | Rem.(LtHX])
ldy Manganese(Mn) 7439-96-5 0.5~3.0 0.5~3.0 0.5~3.0
NEIE Silicon(Si) 7440- 21-3 0.2~1.5 0.2~1.5 0.2~1.5
T2 Copper(Cu) 7440-50-8 0.05~0.5 0.05~0.5 0.05~0.5
g Molybdenum 7439-98-7 - - -
LA Nickel(Ni) 7440-02-0 - - -
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AWS A5.18 AWS A5.18 AWS A5.18
AWS Classification
ER70S-G ER70S-6 ER70S-6
24 898 CAS No. MC-50A MF-50A MC-50S
= Iron 7439-89-6 Rem.(LFHX]) Rem.(LFHX]) Rem.(LFHX])
bzt Manganese(Mn) 7439-96-5 0.5~3.0 0.5~3.0 0.5~3.0
Alplz Silicon(Si) 7440~ 21-3 0.2~1.5 0.2~1.5 0.2~1.5
T2l Copper(Cu) 7440-50-8 0.05~0.5 0.05~0.5 0.05~0.5
=cEd Molybdenum 7439-98-7 - - -
LA Nickel(Ni) 7440-02-0 - - -
AWS A5.18 AWS A5.18 AWS A5.18
AWS Classification
ER70S-3 ER70S-3 ER70S-6
4 892 CAS No. MC-50B MC-50C MC-55
A Iron 7439-89-6 Rem.(LttHX]) | Rem.(LtHX|) | Rem.(LHXI)
bzt Manganese(Mn) 7439-96-5 0.5~3.0 0.5~3.0 0.5~3.0
Alplz Silicon(Si) 7440- 21-3 0.2~1.5 0.2~1.5 0.2~1.5
Fe| Copper(Cu) 7440-50-8 0.05~0.5 0.05~0.5 0.05~0.5
=cEd Molybdenum 7439-98-7 - - -
LA Nickel(Ni) 7440-02-0 - - -
AWS A5.18 AWS A5.18 AWS A5.18
AWS Classification
ER70S-G ER70S-2 ER70S-G
M4 g2 CAS No. MC-60 MC-80Ni1 CS-PACK
= Iron 7439-89-6 Rem.(LFHX]) Rem.(LFHX]) -
Azt Manganese(Mn) 7439-96-5 0.5~3.0 0.5~2.0 -
Algl2 Silicon(Si) 7440- 21-3 0.2~1.5 0.2~1.5 -
Tzl Copper(Cu) 7440-50-8 0.05~0.5 - -
=g/ Molybdenum 7439-98-7 <05 - -
L& Nickel(Ni) 7440-02-0 - 0.8~1.1 -
AWS A5.18 AWS A5.28
AWS Classification -
ER80S-G ER80S-Ni1
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TA1537, TA98, TA100, CHAMEFAIAH| 2tAIQ0

0|88t SFEIH0| AI-: S44(S. typhimurium TA1535,

), OECD TG 471, EU Method B.13/14

XEX :ECHA
o MASM Mn LE2 A0aEBMM 4 IEH, & FA = £ ¥ HE HHE o folEt
HFES O|XIX| AAZ. 20|E S8 EdF Foiz ofH IF0AME Mn 2ol FXof
PBES OXIX| AAKXITH F1 M7 Mn =E2 o= 0T g2 O/XIX|
IAOM, M A OFo|MEH FH7ZHSeH BIALE X|AIZIXRIBH, S7| MF BHA
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CHOSUN WELDING =
NEES : 6
2f7d) =5 p g/L air, NOEL( &It 27d) =5 p g/L air, NOEL(YAISHR| 2f2 &7,
A=) =15 g/L air, NOAEL = 25 u g¢/L air, 2S4S fYss 82 25 g/L
air oA Efjot ZH&M F7|7t B7IEX|GH QIntEtAle EEWE, 25y g/l air M A%
MZE ofZlolofl CHEt Efor A7 AlYDt #T0| gl Re 2 HEXIE = US,
NOEL(EHOt & =4d) = 15 i g/L air, NOAEL(EfOF & S ) = 15 p g/L air, rat, OECD TG
414, GLP (NITE Rt2) OrRA9| 2|7|8M AlRoM Fo{ o] 52 L F040|H,
Ho SEoi gt Sdof gt MBT okLIX|EH, Hiot R|AF & 7™ Eljot (x| EHE)TL
& Elo| MEJto| T mat F& 1B.
XE&EX : ECHA, NITE
o B EMEY| SM (138 =&): Z7: o7 7|7hset TA 54 FE: gIg / 2HolM ol40|
gt 7HE| K| oS (= / 251 /OECD TG 420/ GLP) &¢: #EEZ
KAl 2 20| FEE 4 AlZt &Y 67 & Mol FMHE
CHo|zt S0t SSoA YHMoZ HEOoIch g4l FIje YHtxoz
TE S Y E F H2 VY S JISEC olpE HEES
HA| MAIE QIEt "oz ZHFEE|H, ™M MAHSD =& F 1
AlZto]l =& 8¢ ZE S20lM B7HE & 7 ZE /U
TE SR F ZE SE2 B7E 2& &4 U FRHT RME
LIEFRRCE M2 2ol At27t FHEQIGLULCH =& %
UMEE SE0| HEH 2S5l Heo=2 LIEFRCE HofA 8
#o| o{F 2 HHE NMelstnie 2HAl HAIA o|40| YLK
oft&Lch(BiE / 74/2k21 /1 OECD TG 403/ GLP), (NITE X&) :
278 YzZHEZ 22 H7Is Hoj(EZtHE, 7IK|N)
fustod 7B 1 (EXME Y| . &7]) xEX : ECHA, NITE
o EY EXMII| 5M HtE &) 257 U MZEAH S Lo HS0|E o2 1071 7t
EQEESA AR Zo, HZtEe| EEZEA, A o 55,
X7t ERE mHAME DAL 72K 2HIEQ o, otEM HE o)
H7|E, F7|mol 54 J&o| }USZ. NOAEL=0.7 mg/m3
E(otEHy): 247 =7 oA, NOAEL =2 0.5u g/L Mn 2&
2otz ZAME, Rat, OECD TG 413, GLP (NITE xtZ) 1} o]
Y7tet gt 2ol 14 oldt L= 17 &2 &7 L AMEA0
S O™ 72 1 (EHEY| 5&71, &EA)
XZE% :NITE, CICAD, ECHA
o EQR&M : KRGS
o 7|Et RHM HE : MRS
ch Azl2
o ZHEH
- 47 :LD50 3160 mg/kg A2E : Rat XZ*{ : ChemIDplus
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14 Y LY &3] 719X, OECD TG 405 % Z*{ : ECHA

o ZFE7|nRIY : XEGS
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TA100, TA1535, TA1537, TA102, CHAME 47| B7|Q10[), OECD TG 471 %E*{ : ECHA

M LOA)EL: 2 =71 : %[CH 1500ppm 2| HEO| gi&LICE o{H sToME M4 540

LIEFLER| ert&Lich 822 2421 : 1500 ppm (P1 A& &Zdo| HIZ FH Z4A). ofH sTof

MAl =M0| LIEFLER| efk&LICH F1 £33 : 1500 ppm (F1 £33 MICHolM HIE FH Z ).

STOME MAl S40| LIEILER] £A&LICH F1 3 - 1500 ppm (F1 &2 MiCHolM ZH4

HIE FH). o sTolMEZ 44 540| LHELEX] k&LICH F2 =32 @ 1500 ppm (F2 &

CHOIM HIE FH Z4A). F2 231 : 1500 ppm (F2 &2 MICHOIM Z4A E HIE FAH).
NO (A)EL: 22 £ : 1500 ppm. &l & P1 %10 L 23.6 mg/kg bw / day off &

LIk 22 et 11000 ppm. 01 SZOHME Al S40| LIEILIR| ettt al, 4l
=8 X2 F 8¢ P1 g%l B2 ZtZF 19.1,17.0 L 33.8 mg/ kg bw / day off i &LICt
F1 %3 : 1000 ppm. O{H SEHME dAl S0| LIEFLEX| eib&LICh F1 McHol A &2t

Ebt&LICEH (1000 ppm OlM &2l mg / kg bw / day ol CHEF Zxtof CHEE 7IEF HEE &=x

>

Al2)F1 &% 11000 ppm. O SZHME A S40| LIEFLEXR] EA&LICH F1 MICHO
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CHet 7|El HEE A ZX&tAIAI2.), EPA OPPTS 870.3800, GLP AlgE2&## %|7|
ZASM LO(AEL = 9 mg Cu/kg bw/day, 2|54 NO(A)EL =?6 mg Cu/kg bw/day, &&=

LO(A)EL =? 9 mg Cu/kg bw/day, 254 NO(A)EL =? 6 mg Cu/kg bw/day, rabbit, OECD
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2, Qm, MAL 25 ST M3, £ T, 25 X5, AXlel ¥, wo, 4D
W F |

oA

N

2 CHgd0| =Moo 2 HHMEIIS. 200 mg/kg b
lof 22 RHMI7F ZIB ZIS. 200 mglkg bw 2 ®ZIE! iR oA

orotg. o7 & AFE S 2000 mgkg bw 2 XMEIE 7HAIC] EZH0iA HI
l, IF2 7, T2 &%, ol Exfst= T2 28, £
2 CHEO| LtEtt T, 200 mg/kg bw
£7/24%1 | OECD TG 423 / GLP
MZof 4 A2t &Y =

=
Zois BYolM ofztel EH

-~ A
(o]

12 myY 4o
o
Jr —

nr -+
|'>I
>
Y oA
o
lo
il

oA
oh
d
i
M2k
m
Ral

02
12
[}
B —
I
rlo
_El_
0x

rx ox
lo
=
fum
o
HU
Rl
o
rn
3
2

lo T
N
(o}
—
N
~
|_r|
n

r2 o

o qr
o
2
x
o

M
ol

3

Q

=

o

H

2

x

-1
[T
AL

ml:l >
P

C

~

()]

o

o ~~
H

M

A
ot BYolM 52 28 Hzx3F,

o
TE E2 £ ZA A 1 Umjo

rr

ton o L
H -
i
iy

oy
o

O

o
oy
(0
lo
Ijob
rH
rm

<
Rl 11
]
o
m
nr <
> =
%y
o o
2 o
_\'l_
X
~ P
I\l
i
B>
o w ™
o
o
10
4
»
na
w
=]
o
10
o2
>
ofn !
M H
o rin
o
=)
x
N
N

|.|-
in
(1l
=3
x
10
ofn

X
o

$_
>
rn
»
|o

0l0
o

o] 1.

o
lo
o
P
2
x
mA
ro
A
rir
12
=)
lo
ol
1=
lo
|.|'|_| ()]

37 (0+2HA): LOAEL (forestomach lesions) =2000 ppm, LO(A)EL
ZH&4h=2000 ppm(M), 4000 ppm(F), LO(A)EL(AIZH £ 45)=2000 ppm(M), 1000 ppm(F),
QEo| Ao So[Ho|7| B0 SHEEHMoz RO|FX| A2 Wz 7HFFH,
NO(A)EL(forestomach lesions)=1000 ppm, NO(A)EL(Zt£45)=1000 ppm(M), 2000

ppm(F), Rat, EU Method B.26, GLP & &(Tt7|Ht=): LOEL 2 0.2 mg cuprous oxide/m:O|

OECD TG 436 / GLP) X&4 : ECHA
( Z
I.

o] 8FoM (HI)ED7} LIEFE. NOAEL 2 = 2 mg cuprous oxide/m'Z, AIEE %1
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HEHS : 6
=ZF0|H o 5 H[g0Ae &7d EXo 2AHE. #EE =0 F & d2o ot
=FE
T¥E M2 HASK o2 ReE o STOT #&= MR b, Rat,
OECD TG
412, GLP % &% : ECHA
o EQIR&MM : RtRQIS
o 7|Et RallE HE : ANERS
oh Szigd
o ZHEH
- 37 :LD50>2000 mg/kg AEE :Rat (HE /3, AFYedS, OECD Guideline 401, GLP
SAEZE CAS N0.7439-98-7) % ZE*| : ECHA
- Z1| : LD50 >2000 mg/kg AEZ : Rabbit (AHY 1=, OECD Guideline 402, GLP
SAFEE CAS No. 7631-95-0) XE* : ECHA
- &% BT LC50>3.92 mgie AEET :Rat (MRS (OECD Guideline 403, GLP)
(S AFEE CAS No. 86089-09-0)) % Z*| : ECHA
o IRERAM EE= X2Y : ENE 0|8 LIRREAM/RZY AY¥ADL xt30| YHLX ASF
(OECD Guideline 404 , GLP)(fAF2 & CAS No.1313-27-5) % & %] : ECHA
o AE E&M EE X2Y ETIE 0|88 M m4/ASE MAEZESM 2ol HEEX| s
A x| 0.33, AU4E S 0.33, &T17+24%)(OECD Guideline 405, GLP)
(RAFEE CAS N0.1313-27-5), 24 & 4 AIEZAD} g
XE&X| : ECHA, ICSC
o FE7IBRY : KRGS
o IENPIY : 7|LE2(Y)S 0l8F TIFnTIY AlFZAD nteldo| WHERX| of S
(OECD Guideline 406, GLP)(SAFHE & CAS N0.86089-09-0) X ZE*{ : ECHA
o ok
- MrotME Y ¢ RIZQS
-D8LSREIA 12
-IARC : RI2QIS
-OSHA : REQS
-ACGIH: XtEQIS
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A i OIMES 0|88t STISUHOIAIY ZD CHAIE S |Fof dglol 8
RAFEZE! CAS No.18868-43-4), Al | ZRF &
Aagiol S4(OECD Guideline 476, GLP)(

-NTP: RI&
-EUCLP: RtEQIS
o MAMEZHOIMY :
(OECD Guideline 471, GLP)(
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=3
CAS N0.10102-40-6) %&E*{ : ECHA
o MAIESY . BHEE 0[88 MASHAIRZAD NOAEL>60mg/kg bw/day (& (E= dahnt Hxp &
AlE E %1 8% (60 mg / kg BW /D)o YHEF7|o| ool ofH W2 7|8 (other
guideline: OECD 408 - repeated dose toxicity study, modified to include parameters related
to reproductive toxicity, such as oestrous cycle and sperm analyses as specified in OECD
416.,GLP)(fAtE & CAS No0.10102-406), ZHEE 0|8F WEHSM/z|7|@E AldZD old
o4

2, HEEH/2A 54 NOAEL> 40mg/kg bw/day(OECD Guideline 414, GLP)(S A2 & CAS
No0.10102-40-6) % Z*{ : ECHA

o BN EMET| EM (1 3 £F) : EMEI|HASH AHAD FHIKM, AKIEE EL 3ES

i

Ijob

ot St AL, AFZ(OECD TG 401, GLP)(SAHZ & CAS No.7631-95-

ZEEUSHAIEZAD 713 xER :ICSC ECHA
FHELE AIEZAD £33 S SAMF|ZEA NOAEL=17mgl/kg
bw/day (nominal)(OECD Guideline 408, GLP)(#AtZ2 & CAS No.10102-

O
T
40-6) AultELE AlEZAn A 2| sx9 &7+, NOAEC> 100

oy 0x
Jr A

o BH EXMIY| 54 (82 =8):

mg/m?3
&l CAS No0.1313-27-5)

zlo
E{E

air (nominal)(OECD Guideline 413, GLP)(
XERX :ECHA

o
- &Y . BT LC50 10200 mg/kg XEX : SIDS
o LfRAM = X2E  E7NE HYCR IREREAM/KIZE AR Z, K24 I8 OECD TG 404,
GLP %=%{ : ECHA

o Mt Eed EE ATY EVIE OIYOR EENWRTY AIY 2B, A3 o8

I

S ME A 7786-81-4 OECD TG 405, GLP % Z=*{ : ECHA, SIDS
|

A, A E2 57| otuldg sestctn 7|15kl (S xEX : HSDB,
SIDS
o IRnElM: m|fungld JZ xEX  HSDB
o HhobAd
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- OBLESEITA 2

-IARC : 2B
-OSHA: Rt28i5
- ACGIH : A5
-NTP:R
-EUCLP:2
o YANEHOIMYM : LIZ &2 MA U &
XEX :SIDS

o B EXMII| =4 (1 §I LE): 2E7 Y
o EY EMHY|I EY 5 &) 257 ™

<;/\I%*(OECD TG416) Z
. NOAEL=10 mg/kg bw/day XERX :ECHA

SHxt S0l chEt EmA

A %S

_u_4| E#

LOAEC = 1mg Ni/m3 OECD X &
o EURMY : MRS
o 7|Et falld I : MRS
12. 240l DIzl J&
7h. MEI= A
7h A
o 0{F :LC508.65 mg/¢ 96 hr Oncorhynchus mykis(X |41,
o ZZIR/ :LC50106.3 mg/e 96 hr (BFX|$=4l E ) xERX : ECHA
o ZX&F :EC5018 mg/e 72hr (OECD TG 201) %&E*{ : ECHA
Lt) 2zt
o O0{F :LC50>3.6 mg/¢ 96 hr Oncorhynchus mykiss
(OECD TG 203, EU Method C.1, BFX|$Al
o ZZI{ :EC50 > 100 % 48 hr Daphnia magna

(OECD TG 202, EU Method C.2, |4,
o &/ :EC103.4 mg/c 72 hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), X|=4! B

XERX : ECHA
cH alzl2
o 07 : AIRYUS
o UUR : XNEQUS
o ZF : XNERYUS

o
1
o

n#l—‘?'——’-‘— gl AlEFO|A

=% :

ES EE5t7

XEXM

& ECETOC TR33 2Z& L|Z 9]

=, DHER 9B

ICSC, SIDS

Bh4) % ZE% : ECHA

Et4 GLP) % &% : ECHA

Bt GLP) % &% : ECHA

g =4 A& Ao NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416) (OECD) SHE
EMR| MAl Ol giotE s

ICSC, ATSDR

I:I'

, GLP)
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o 0% :LC50 193 96 hr Pimephales promelas(f+4!, &) xZ* : ECHA

o ZLZI{ :LC507.2E-5~5.36 mg/c 48 hr (EL4L:0.044 mg/e ) xEX : GESTIS

o A/ :NOEC307day (Kl5Al, B4) xEX : ECHA

oh S22

o 04% :LC50609.1 mg/e Pimephales promelas
(OECD Guideline 203, GLP, RAFZ2Z CAS No.10102-40-6) % &E*{ : EHCA

o ZtZt|/ :EC50130.9 mg/e Daphnia magna
(OECD Guideline 202, GLP,RAtZ & CAS No. 10102-40-6) % &E*{ : ECHA

o ZR/ :EC50289.2 mg/t 72 hr 7|E}(Pseudokirchnerella subcapitata, OECD Guideline 201,
FAZE CAS N0.10102-40-6) X EA : ECHA

F :NOEC 0.04 ~ 1.1 mg/e Brachydanio rerio %Z*{ : OECD
ZR . ANERS

o Z&F :(88.2u g NiL-1 Pseudokirchneriella subcapitata) xZ*{ : SIDS

O
N
-

7?) ’é‘

o ZFM: XEYUS

o =&l : RIEQUS

Lt) 2zt

o TFRH: REQUS

o Eoid : RIEQIZ

chH A2I2

o FF/HM :57~77log Kow (OECD Guideline 117) %&E*{ : ECHA
o &M : REUS

2t F2

o TF4 :-0.57 log Kow (ZH%I)
o =M : RIEUS

o SEM U7t < %EX :NITE
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2t E 0|84 : Yzt : (kd= & 994, OECD TG 106) X E*{ : ECHA
O

- 22|28l : 0{F:Oncorhynchus kisutch, NOEC, 28w, => 19.5mg/L, FAtZZE CAS No.10102-40-6,
£+ 2t F/ :other: Chironomus riparius, NOEC, 14d, =393mg/L, other guideline: OECD
TG 218, RAHEZE CAS No.10102-40-6
Z & :Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253, A= Z& CAS No.10102-
40-6 XERX :ECHA
- LIZ . 0{F NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP,
0{&% NOEC40d=0.0036mgNi/LSAtZE & nickel dichloride
=HS NOEC22d=0.0264 mgNi/LEPA/600/R-95/136,
=S NOEC40d=0.040mgNi/LSAt= & nickel dichloride %Z&#* : ECHA

13. HZ|A| FoALE

H|7|5HAI2.

SX|otD [MEAL.

7t W7[EY - mY|SeElHol BAE 32 ol met e=s A &7

Lb HZIAl Fo| ALY : H7IS2ElHo BAE 2 7do] BAE e

14. 250 Es Y=

7t R M= SiY Qg

Lb &7 MY MXME @ siE HS.

ch 2&0lMel fIY 83 : aiE s

gt. 87182 : aid S

oh s 2 =& : HISE

bt AL8AF 28 £ 28 s#Uo| ZEds & BRIt UM Eedt SEE o oA
o Exf Al HI&ZZR| : sliY Qi
o RE A HE=ZR|: sliF 5.

7t Lot
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E3Y CAS No. TAEE
] e =R
= Iron(Fe) 7439-89-6 _
CEVIEEYEE
AR AEHUMEHESHFII6 7))
ZElcidRHEE
s Manganese(Mn) 7439-96-5 SEdZ iy - (T F 712 7HE)
CEVIEEYEE
HEIIEMHEYEEE
AZIE Silicon(Si) 7440-21-3 LEIIEEEEE
AR BSHUNEE(EEFT6 1Y)
ZElcidRHEE
e Copper(Cy) 7440508 S AL ER N EEIETI112 HY)
CEVIEEEEE
== Molybdenium 7439-98-7 L EJIEEEEE
AR AEZHUNMEYESHFI6 /1)
Telcid =R
LA Nickel(Ni) 7440-02-0 EUZ T E-(TITFT:12 7HE)
cCEIIEHEEER
HEVIELEHEEE
Lt. stetEREalHo] Qs Al - Y eis
Ch ISt e|Hol olft 7 : Hxol 2Z0| gic™ Y gis.
Rk CAS No. A EHE
= Iron 7439-89-6 2% Z& 500kg
a7t Manganese(Mn) 7439-96-5 2% 3Z45E 500kg
Ec|=d Molibdenum 7439-98-7 27 345 500kg
2t W12 eyl olgt 7A ;s gls
Rk CAS No. A EHE
= Iron 7439-89-6 XHEL 7|
AlgI2 Silicon(Si) 7440- 21-3 X7 |2
T2l Copper(Cu) 7440-50-8 XHE™ 7|2
=28 Molibdenum 7439-98-7 X HH 7|2
LIZ Nickel(Ni) 7440-02-0 NEshe =
of. 7IEt S L QI=Hol st #Al - W ol MZ0| gl Y AUS.

©)

O/= 2282 (CERCLA ) : 3 & 2267.995kg 5000Ib,

o
L|Z 45.3599kg 100Ib
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MEEHYHERZD) . LI~ Carc. 2 STOT RE 1 Skin Sens. 1

T): L& H351 H372 ** H317

7} RI2o X

©)

@)

¢)

EU %3 Regulation(EC) No. 1272/2008
EU 7% Directive

SR 1A M2020-48 Z(FHEEE A =

SE DA X 2020-130 E(3tet= 20| 2F-EAl Y SEATMEHXZ &F 7(&E)
| 8 AL 3|(ACGIH, www.acgih.org)

1 2| 42E|=(OSHA, www.osha.gov)

Al A B (http://ncis.nier.go.kr/ncis)

E M7 M ™ E (http://www.kosha.or.kr)

51
‘37P-c|’-|3"‘§‘ 7"“'AIQE“(http'//www nema.go.kr)
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