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- 0FOdls % 2% 0142 Ot dUlsS g=e &2
- ZAEHA, 22 A
- Otel=®, 32, OtX/CHOIOL RSS2, 2Zel3=H, HIZEAM0IE
- 220l=s
ZoAl HEE= RS E
- 28tsA
- LASHE A, Ol At StEE A, BEAMSLS
- A EEE S Eg=E L= EgS
-JlIEd ER2E23E

O 248 SH(-& Jtsst 2 H=20 Holl JI )
R-134a
27 (LDsp) =z 88
I (LDsp) ==
E2(LCs) : - Rat LCLo = 567,000 ppm/4h (gas) (OECD Guideline 403) (ECHA)
R-125
27 (LDsp) = 88
Z 1l (LDg) = 88
S 2 (LCs) - Rat LCLo > 800,000 ppm/4h (gas) (OECD Guideline 403, GLP) (ECHA)
R-32
A7(LDs) : X2 9=
ZIUI(LDse) : XZ= S8
E2(LCsp) : - Rat LCO > 520,000 ppm/4h (gas) (ECHA)
O If 244 L= =4
=SDX 23
R-134a o= JIUIIOE ol=Es IR A=34d AlE 20 0l 222 1R Ai=4 Ot

An overview of the toxicology of HFA 134a) (ECHA)

2N L3
R-134a D -ENE 0SS & AL AEZL 0l 2E2 & A=34 0tY
(An overview of the toxicology of HFA 134a) (ECHA)
O 3&J WA iz els
O o= ey 2N L3
R-134a - JILITIOJE 0|26t TIRU2H AIEZ2 1 0| 222 02Ny oty

11H 0| X| & 6HH O] X|




_ AAO1404-
=< A MSDS #15
Lp-F28 | SRAHLATZ (MSDS)
XS OHELX 20254 128 24
(GLP) (ECHA)
O gad 225X %42
IARC A2 SsS
ACGIH
R-134a A4 (Fluorides)
O MAIHE BN : 2R $S
R-134a —InVivo: [24]; ZRF 2HHIZ MA W HIEIIX DNA S8 AIE
(OECD Guideline 486, GLP) (ECHA)
—-InVitro: [S4]; ZLF HIYHEE 0l256t= SMHOIAAIE
(OECD Guideline 473, GLP) (ECHA)
R-125 - InVivo : [84 Loz MapAsHAE(OECD Guideline 474, GLP) (ECHA)
—In Vitro : [OHOHSH] ; TS F SMIY O|AAIE
(OECD Guideline 473, GLP) (ECHA)
R-32 -InVivo : [84]; Z8FE HEPAMHAE(OECD Guideline 474, GLP) (ECHA)
- InVitro: [S4]; BtHI2I0IE 0|28t EHESHBHOIAIE
(OECD Guideline 472, GLP) (ECHA)
O MA=sH 22¢ X 42
R-134a - HEEZ 0|Zet MAISH U BHEM ASZN 25 T BN Har2
LIELER 28 (BX A0l HaF: 222 B35 ) (OECD Guideline 414) (ECHA)
R-125 -SEE 0|28t MAIS M (Read—across) & HE=SH A2 S X0 Hek2
LIEFLERl & (OECD Guideline 415, GLP), (OECD Guideline 414 , GLP)
(ECHA)
R-32 - HEEZ 0|Z2et MAISH U BEHEMH ASZ 25 T BN Her2
LIEFLIXI &2 (OECD Guideline 416, GLP) (OECD Guideline 414, GLP)
(ECHA)
OEHBHFY) SH (138 =5)
AEI(SEI| X2), FE23(0Hx F&)
R-134a s g3
R-125 -HEE OB EY LEN Us SH4SHAMEZ Y S A2 J&H0| LIEHY
(PEXQOI I8 : 2SAX HIFHAXQ 55) (OECD Guideline 403, GLP)
(ECHA)
O EY EXEI)| 4 (Bt = 5)
23X ¢=2
R-134a - HEZ 0|Eet 23 219 EQ L0 (& BIESAAEE Y BHEO Hei2
LIEFLERI &S (OECD Guideline 453, GLP) (ECHA)
R-125 -SHEE 0|26 902 212 EQY LE BIESHAEZYN BERE Fo R A
A2 LHELERI %22 (OECD Guideline 413, GLP) (ECHA
R-32 - HEZ 0|Z®EH 902 2t S =0 et pHE2SAAEZ Y BEEO Hei2
LIELER 22 (2R X &£2) (OECD Guideline 413, GLP) (ECHA
115 0| X| & 7H O] X|
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35 24 =4
Db M =4
R-134a
012 (LCs0)
2242 (ECs)
E2(ECy)
R-125
O'|Tr(|_C50)
2242 (ECsy)
X5 (ECx)
R-32
01 = (LCsp)
2242 (ECsp)
A F(ECs)
e
E RS
R-134a
R-125
R-32
Sl
ME 554
=54
M2

Al &

Al &

—

0l olo

- 96hr-LC50(Oncorhynchus mykiss) = 450 mg/L
(EU Method C.1, GLP) (ECHA)

- 48hr—EC50(Daphnia magna) = 980 mg/L (EU Method C.2, GLP) (ECHA)

- 72hr—EC50(Pseudokirchneriella subcapitata) > 144 mg/L
(Read-across) (OECD Guideline 201, GLP) (ECHA)

- 72hr—-NOEC(Pseudokirchneriella subcapitata) =ca. 13.2 mg/L
(Read-across) (OECD Guideline 201, GLP) (ECHA)

- 96hr-LC50(Oncorhynchus mykiss) > 81.8 mg/L (Read—across)
(OECD Guideline 203, GLP) (ECHA)

- 48hr-EC50(Daphnia magna) > 97.9 mg/L (Read—across)
(OECD Guideline 202, GLP) (ECHA)

- 72hr—EC50(Pseudokirchneriella subcapitata) > 114 mg/L (Read-across)
(OECD Guideline 201, GLP) (ECHA)

- 72hr—-NOEC(Selenastrum capricornutum) = ca. 13.2 mg/L (Read-across)
(OECD Guideline 201, GLP) (ECHA)

- 96hr-LC50(freshwater fish) = 1,731 mg/L (QSAR) (ECHA)
- 48hr—-EC50(daphnid) = 652 mg/L (QSAR) (ECHA)
- 96hr—EC50(green algae) = 313 mg/L (QSAR) (ECHA)

log Pow = 1.06 (25 °C, pH = 6) (ECHA)
log Pow = 1.48 (25 °C, pH = ca. 6.4) (ECHA)
log Pow = 0.21 (25 °C, pH = 6.1 ~ 6.4) (ECHA)

=z s

Az 8l

alo

2l 2l X 2= 2&E Y (28day, ca. 3% degradation (02 consumption))
(OECD Guideline 301D, GLP) (ECHA)

11H 0| X| & 8H| 0| X|
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R-125

ct. E 04

R-134a
R-125
R-32
OF. JIEt Rolf F&
R-134a
R-125
R-32

gl 2HEX H= =2
(ECHA)

log Koc = 1.571 (calculation (if not (Q)SAR)) (ECHA)
Koc = 20 L/kg calculation (if not (Q)SAR) (ECHA)
log Koc = 0.17 ~ 1.34 (QSAR) (ECHA)

Zl 2l (28 day, ca. 5% degradation (02 consumption))

QEZ QUE(LLES 25 SS A SHESE O 2A2|0| 25 HE'

H2xE M150 2 H2E SE2E X2 985)

- 1,1,1,2-HEAEZER 220 EH(HFC-134a), XI#2Lt3t XI4=(GWP) 1,430
QEZ QUM (LES 25 SS A SHESE O 2A2|0| 25 HE'

H2ZxE H1E0 G2 H2E S22 X2 10958)

- HEIZZ Q20 EH(HFC-125), X223t XI4=(GWP) 3,500

QEZ QUM (LLES 25 SS A SHESE O 2A2|0| 25 HE'

H2Zx H1S0 G2 H2E EF22 X2 10858)

- 2R L2MIEHHFC-32), X723t X4 (GWP) 675

13. HIJIAl =2 ALt

Jh HOIE Y HOolS2elgHol SAE 22 &0 Ot HES & EJI1E HIIGHAIL
Lt HIJOIAI FAMEH(REE I 2 ZHO HD| £EsS &S
HolS2clg0l SAE HWE0 et WE= & EJ1E HIJISHAIR
14. 250 28 F&
Jh 7o B 3340
L. =ol 2 8459F REFRIGERANT GAS R 407C
Ch. 2s50lM2 /I8d S 2.2
ct. 8JIs= Az S
Of. LS H(CHY L= HIHE22 HII) Hloi &
B AEXIL 25 L= 225 FH0 2&o & 2RIt JAL 2Re S8t oA A
SHHAI Bl & EXI F-C
SEAM BIAXEX S-V
g HEE
Jbh A EAZ 0 2/et 7
R-32 SHAHEEIM HE U =22

11H 0| X| & 9H| 0| X|

=: 5,000 kg, M

&: 200,000 k)
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Lt stetESd2elHol 28t Al N s
Ct. SI&f222 S5 % EII S0l 26 HEW 28 7 JEse2d
o880l =2 N s
ch FIESotMA2EHA 28 7 e el
Or. HoIS2telgol 28 AH UBHH D 2 (HI'H0H : 51-37)
Bt. JIEF 2 W ¥ 2A=-0 28 7
= LH A
tolstZ228Y H OH
DIPACHE 22| Y DAIEA (ML)
ARHRIIASE 2eY e el
= 2| Al
SHEdEx=2 N els
AESEEEU=E N els
=EcI2EN=E e (O1ZelddEA)
16. 1 SHS EALE
o Xz X - S 2EEEEBAMAE, https://icis.me.go.kr/pagelink.do
- ECHA; https://echa.europa.eu/
- UN Recommendations on the transport of dangerous goods 17th;
https://www.unece.org/trans/danger/publi/unrec/rev20/20files_e.html
- IARC Monographs on the Evaluation of Carcinogenic Risks to Humans;
http://monographs.iarc.fr
- National Toxicology Program;
- https://ntp.niehs.nih.gov/whatwestudy/assessments/
cancer/roc/index.html
- Korea Occupational Health & Safety Agency; http://www.kosha.or.kr
- National Chemicals Information System; http://ncis.nier.go.kr/main.do
- Ministry of Public Safety and Security—Korea dangerous material
inventory management 'system; http://hazmat.mpss.kfi.or.kr/index.do
- Waste Control Act enforcement regulation attached [1]
Lb. == 282Xt 2017. 03. 10
Ch OHE S+ L 2SS HEL X
rev.5 / 2025. 12. 24
HE L X HE =] p}
rev.3 / 2022. 01. 13 MM EHHN OHE HE AFOFE HIT10X
rev.4 / 2024. 01. 13 HE FHEE HE & GWP =Jt ZJ] JUlolEe
rev.5/2025.12. 24 RtEE 2 128232 JANH OE HE H2025-505
ch. JIEt

114 o[ X| & 10H| 0| X|
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