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FHZEMTOMRL(E. BREEDVEFCLZBROHBENI®HD. ZTUTEI[LNEV\D T, $FHIK
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5% —fig# sy =88 (%) | CAS No
SINADAT> HFC-32 CH.F, 11.0 75-10-5
AROIINADII> HFC-125 CHF,CF5 59.0 354-33-6
2,3,3,3-7h5)LA0-1-J0X> | HFO-1234yf | CF3CF=CH, 30.0 754-12-1
. RS
IRAUISE
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RIE(AABUHEE
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FERERBIALEEEOWRAIECELD, HER. 58E. HFL. FBil. BRR(BENDRIR). FHROHAME
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SEAMEIRME  : 7PIHUERE(LL Na. K). ZIHUTIEERE(Mg. Ca F)PHRTIVZZUA A5RER, 1857,
RIR. BELKE AV, FEH BB ERILOEANIE T D,
ZERBROAERME | F C=HREE. F CTHESSH. BEHARTELEST
8. [F<EMILRUERERHE

EERE -FFERE

FEEE

%) —fssa EFEHEF=(19) ACGIH('17) AIHA('11)
2O AORAT> HFC-32 SCERL SCERRL WEEL-TWA
1,000 ppm
RIAI)NADTH> HFC-125 SCERRL SCERRL WEEL-TWA
1,000 ppm
2,3,3,3-7h3TIA | HFO-1234yf SCERL SCERRL WEEL-TWA
O-1-7J0/R> 500 ppm

FER  ERERS TOEADBEE SFSREUT (RS SREROERLE(SBIRZNE
U FEERIBOBRZ T (AT BURVBFRODEICEE ST —, FikL\ IR ESEZ T,
ZOMIEZRIRCRTRI D, [ NUBEE | BMRELSIIE ADEALL | FOIRHZ B9 VSFRIC
BRIBIL,

RER . PRARER. RERR. REFR REXFZLECSUTEATS.

IFIRRRER | BEOERRMFCT. COMBENFEREUT(SHERFINTVLSIRS, ZIFREEFINE

BV ZEICR/NITGE. BEAZARAMBLEYAY EYR) . ZXMFRGEENGETHD.

FOREER | IHERAOREFREVE(CSUTERTS.
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BhFL IR :0.0012 cm?/s

BERE TR

nN-A945.)-) /XKD E%REL (log {E) : T—9RUL
ASE :1.31 MPa (25°C &3%1EH)
ZE :1.13 g/cm?® (25°C £3f 1K)
TR E 13.64 (E&=1)

RITFHFE =7 (97240

10. Z2ERVRILHE
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REFNERBR0,
BN SRREEDEAZETD,

EAMEIRYIE

: PIVAVERE (LI Na. K). ZILh)E3EERE (Mg, Ca F)0R7IVZZU A, #1REEE,

18R, RR. BFLKER. AV REH SRR OEALEHT 2.
BREZEEOHDDHEEMYD :
BN 2L BRMOBOIVIEKER. INUEHIVRZIVEOSIEIRZEUSHEN

n&%.

11. BEERH

SIS
3% —fi&%& 2SN
SINAORT> HFC-32 (IR A]5vh LC50/4hr 520,000 ppm
#EEMERE (NOAEC)/AR(H2): 350,000 ppm
1DERAE
B/\SHEE (LOAEC)/AR(HR): 350,000 ppm
1DERRAE
OFERMERIME K @ >735,000 mg/m?
RIAIINADIZ> HFC-125 [IXA] Svb LC50/4hr :>800,000 ppm
OECD :B&H1 R51> 403
2,3,3,3-7h57)A0-1-70R> | HFO-1234yf | [IRA]Svh LC50/4hr >405,000ppm
OECD B2 11 R51> 403
B/NSMHEE (LOAEC)/A(HR): > 120,000 ppm
1DERRAE
#EEMERE (NOAEC)/AR(H2R): 120,000 ppm
1Dl E
OFERERIME K @ >559,509 mg/m?
REREEM/REE
5% —% REEEEREE
SINAORT> HFC-32 F—1U
ROAINAOIZ> HFC-125 F—H1U
2,3,3,3-7 850 A0-1-J0R> | HFO-1234yf | F—41U
BR(C I 2EERIEE M, IRRIEE
5% —fi%%& BR(CX I BEERIEIEFIEE
SINAORT> HFC-32 F—H1U
RN ADTIZ> HFC-125 F—12U
2,3,3,3-7 850 A0-1-J0R> |HFO-1234yf | F—41U
MR AR RAEIE X (SR FERAEIE
g —f%% IR 2SR E I T (SR B RMETE
SINAORT> HFC-32 F—1U
ROAIINADTIZ> HFC-125 F—H12U
2,3,3,3-7 850 A0-1-J0R> | HFO-1234yf | F—41U
e BRI
5% —f%% EIEHRRZRR T
SINAORAT> HFC-32 YIZAORAIE(CLZEREZ A/ ZERER ((RHTIRRIn

vivo ZEEMHHER) TRIEFER(PATTY(5th, 2001)).
BB, in vitrostER T, Ames testlcBW TR, Fle. Fr1
Z-ZANLRS—-AHRES LU MO NBRZE BV R EARERE
FERARCBVTEELDOHRE (WITNEPATTY (5th,
2001) ) H*%3. (NITE)
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RIHI)WVAOTH>

HFC-125

RIZADWA LB ERIZ /)R ER(OECD TG 474)
(fAHERRIN vivoZZEREMRER) (CHBVL TR (SIDS
(2005) ) . BBin vitroiXERTIE. Ames testTlaEkS

£ (SIDS (2005) ) . PATTY (5th, 2001) ). Fv{Z

—Z)\LA5—DEREMAEH LURHHIRE. S5(Ck M \BR%E B

WERBARESERBRTOVINEERMERZR (SIDS (2005,

PATTY(5th, 2001) )A85NTW3., (NITE)

2,3,3,3-7 b3 AD-1-T0OR>

HFO-1234yf

in vitroCOEGEHE
MEYERVEIREAZTEHER(AMES)
OECDE&RH 1 R51>471 : BB1%E
REAEERER
OECDEERN 1 RS1>473 : [21%
in VivoTOEGE4
T ZLEMD R IER/) VG ER
OECDEERA R51>474 : Y92 IRA(HR) : It
THELEE EARAT LAY NPyt A
OECDEERH 1 RS1>489 : Swh IRA(HR) : 2%
T ZLEMD TR IMER/) VG BR
OECDiRBRA A RS1>474 : Svb IRA(HR) : B4

FELAME

B3 %

—fi$

FEHAE

ZINAOXE>

HFC-32

755U

RIHI)\VAOTS>

HFC-125

755U

2,3,3,3-7 b3 AD0-1-T0OR>

HFO-1234yf

EREDRAEELTEDFETERV, BANICR THUICOM
BHFEDAETERVNEEZRLTVS,

HIESE

D%ag=

—fig$

HhEsE

ZINAORXE>

HFC-32

SYMRUIYF BV ERE R RHACIRAREBULRE LS
MERCHVT, BEDOEBEEOR T HIVIAEEMIIFIH
HD. BENOENBEZENROSNINBRF O RES
JUEFICREQRRL SYMCBVWTERMRERFLERIBED
FAERNUWIBEFLLEAENIBNIUNKREREE (FERHBN
I AU T EMEEEESHIERR FORECHIS
HEENPEDTHDELTVSD (ECETOC JACC No.32

(1995) ) o UNU. SZECATNSDIFCEE(CL DFEREND DI
BEB S UATERE(CRFIRZECEHULTET —IH0, (NITE)

RIHI)WVAOTH>

HFC-125

SYRESLVITFOZRERZARHEACIRAREEUERER (OECD
TG414) (CBVT. B#MO—fixE1E (SYMTARREST
OAER. DS FTHEESOET) MRIRLTLSIKR T T,
FORECHIZBREFHRESEINTLAWL (SIDS

(2005) ) o UNU. HOMHEES JUETERE(CR FTFE
(CRALTET =0,  (NITE)

2,3,3,3-7h30)AD0-1-T0OR>

HFO-1234yf

IHIRICIS I B2
“HHRATES4EER OECD sERA1RS51> 416 :
Sy IRA(HR) : B
fRIZOEBADOFE
fa SR RS (EES1E)
OECD itB&H 1 RS54 414 :
Syb IRA(HR) : 2%

BEENERSE (HEE<E)

B3 %

—fig$

BERNESRSE (HEEE)

ZINAOAT>

HFC-32

PATTY (5th, 2001) T3vhm82,000 ppmEl LDRET
BT DRICHEAD UFCENR(RZEERCEETDLED
HE. o DIEBAOEEZRANLHERT. BTMEMIE IR

(head and limb tremors, unsteady gait) Q&I D
%. (NITE)
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RIHI)WVAOTH>

HFC-125

SyhcHEHLZ 500,000~700,000 ppm DIRAFLEECEL
BIET(3E —IBEORERL OH TIEIRBEFEALTRDHEN
TLWLY (ECETOC JACC (1994) ) . 800,000 ppm (C
BBIEEEN TRIAFITORBEIFINERZREI NN FEE 1
B RR(C(LHEKRL. RIEFIIREBE TEBELVRLEERHEN
TLWRL (SIDS (2005) ) . INSORERREFE GHS X
DHAT > 2B LROEHEORETHD ., IRAFEETER
DICZEULRV, (CAHHITIN MEETOT—IHBLDT
[DFETERVIET D, (NITE)

2,3,3,3-7h30)AD-1-T0OR>

HFO-1234yf

A (HR) :iBE&EHE 20,000 ppm./4hr LITFTIEE)
YICBIFBDERBEERADEZENFEELRNOR.

BEENERSE (RIEEKE)

B3 %

—fig$

BEENEESE  (RIEEE)

2INAOAT>

HFC-32

Sy NCABERIB LU0 HEIRA FCEUERICB VT, (I
BILL2EERHSNT . @mRERONOAELIEFVWINE
50,000 ppm (4:ERE<EDHBEOO0HMWERET
15,400 ppm) ¢EFRESNTWB(PATTY(5th, 2001) ) .
ZOFER. NOAELWGHSIX (5> A E&EFH D LR (250
ppm) ZBITWBAIENMSIRATEXDCEZHULRL, (48
L3N MMOREE (RO, BFK) TET—INRARBEOR
SHIDFETERVIETS. (NITE)

RIHI)WVAOTH>

HFC-125

Sy hEFEWE 4 BARI(OECD TG412)HB LU 13 AR (OECD
TG413)DIR ARERERCHVTHRERE EE ARSI E
(F5RH5N T, NOAEL (FZNEN 50,000 ppm(90 H#EIE
fE : 15,386 ppm)BLY 50,000 ppm EtIREZINTWVS
(SIDS(2005)). NOAEL h* GHS X3 H44> 2 B&sHE%i#2
ZATVWBTENSIRAFCETIEX D CEZE LRV, (CHEHTS
N AREGROBLURBRR)DT - IRV D DFETER
WEd3, (NITE)

2,3,3,3-7 M50 AD-1-TJ0R>

HFO-1234yf

A (HR) :iBE&RF 250 ppm./6hr/ B LT TE&E
B IFBERRERADESZE(IRN k.

mANVEES

3%

—f%%

RANVEEM

ZIWAOXE>

HFC-32

GHS DERE(CEFDHATHD. XD (CZHLAL,

R25)\AO0TS>

HFC-125

GHS OER(CHFDHATHD, XD(EZHULAL.

2,3,3,3-7h32)AD0-1-J0R>

HFO-1234yf

GHS OFEZEICBIFBHATHD. XDIEZHULERW,

Zoftt (RIEFESEHE)

3%

—fi%$

RiERSE%

2INAOAT>

HFC-32

IRA(H2)908/5w~
NOAEL : 49,100 ppm
BHEFNICERRFEFIRSNAN .

RIHI)WVAOTH>

HFC-125

RA(HR)13:8 /5y OECDHERAA RS54/ 413
NOAEL : 250,000ppm
BSHFNCEAREZEFRASNGN R,

2,3,3,3-7 M50 AD-1-TJ0R>

HFO-1234yf

RA(HR)90H/5vh  OECDHERANARS51> 413
NOAEL:50,000 ppm

LOAEL : > 50,000 ppm
BHFNCERRFZEFRSNEN R,
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4Res%
% —fk% Bsl
2INAORT> HFC-32 LC50/96hr/£a: 1,507 mg/I
ErC50/96hr/%48: 142 mg/I
EC50/48hr/=>>J/&: 652 mg/|
B 2EE/30 H/A(MFERE): 65.8 mg/l
RIAI)NADTA> HFC-125 LC50/96hr/Oncorhynchus mykiss(ZZYR):
450 mg/I
KIBHR(E. BT 2MENSESNTLT —HTE DL,
EC50/72hr/#%%&: > 114 mg/I
OECD&E&f 1 R51>201
AIBERE. LT MBI SESNIT —AE D
B|EZEBE/72hr/Pseudokirchneriella subcapitatam
(£=®): 13.2 mg/|
OECD&tE&H 1 k31>201
AIBIRE. LT DMENSESNIT —AE D
EC50/48hr/Daphnia magna (A#A=>>1): 980 mg/I
KB LI 2MENSESNLT —HE D
2,3,3,3-7h32)LA0-1-J0O/R> | HFO-1234yf | LC50/96hr/Cyprinus carpio (J4): > 197 mg/I
OECDiB&S 1 R54>203
EC50/48hr/Daphnia magna (AA=>>1): > 100 mg/I
OECDEE&RS 1 R51>202
EC50/72hr/#%%: > 100 mg/I
OECDstE&H 1 F31>201
BRAEZERE 3d/fK%E: > 75 mg/l
OECDstE&H 1 F31>201
BB DR
% —f$ B DR
2O AORAT> HFC-32 IREEMFME: 28 H  OECD B&RHA R54> 301D
E0HE: 5%
IICFED LR,
RAINADTH> HFC-125 IREERFfE: 28 H  OECD s#B&H 1R3> 301D
£ 5 %
IICFED LR,
2,3,3,3-Fh3I)AD0-1-J0R> | HFO-1234yf | OECD :tBRHAR31> 301F
LTIV,
EHERGE
D% —fk% n-A945.)=) /KD EcARER (log fE)
SIINAORT> HFC-32 log Pow 0.714
R>AI)WNADTH> HFC-125 log Pow 1.48
2,3,3,3-Fh32)A0-1-J0R> | HFO-1234yf | log Pow 2 (25°C)

TIEDOBEE: T80

ZOft : AV RRIRIRER

RRUBRFLIEE !

: 0(CFC-11% 1.0£93)
HIERRBE EAREK

1,945 (CO,7%Z1&£9%. ITH=100 18,
IPCC % 5 RLR—b 2013 (CEO<GTEIE)
BRIEEHIESYI(VOC)
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RELOFR
ERBOZEESR. SEMEBFA. UHA1IIL0Ofs. Beal(RrHdMHeE ORI S,

HECRE(E B2 SVH AR TS T L iERZESTU TLIEEITS,
BEAAREE
JOVAANERSE(ERVEEOBEIECRT 55
BRI CXT SROHEECRBI I 53K

i L DER
EFRARE - EEDHR : 75X 2.2 (BEHR BN IESH)
E&EES : 1078
LS D RERAAZE GESINMENDIESHEDED)
(fBCRBNBIRENTVSEDZRRL. )
EPARE : T, wXICRAIZEPERBICR I DDT, ZIEOMBICROILERR. BT EICLIDEIXT D,
BEEENX  SESRAREE 56 23 5% BE
B  fEITRE 19 &0 13 BElm0@ETOH R
BLEX M REE BRAIGKRYERAIRSE 1 SEIX
BRLE | MEATARAISE 12 & BkRY) SEHR
fRzEgmx  : fZ2E FETARRIEE 194 REMRMERRIRSE 1 BEHR

BEODZEMRIRUEM :
-BEROEIE, RNAEOCEZHEND, BE. &l BT . RENMRVR(CEHFAH. FRENOSLEZ
EE(CITV. BETEAZEHT S,
-F2)0-)—-EADFELE, A T AU, FEHCEIESE, TL—F%HEL. BEiEdEUTIEEZIT.
cBEHARZEEBSTUTEX T S, EmEFCLOTEMIZIHEEF. RO AOERFTEEXZ(T
FBRIENEFLL,

1 5. @8RES

EFTE D RECFME. BERICFMERTBTHMEYECZE LA
FHBTEFHEE : febRY). $HERN BRAL FRME. BB LR
{EFMEHRHICEER(BER(PRTR E) : IEXS

AV IEREE : %= (HFC-32.HFC-134a.HFC-125)
IO AADEREIE E RV EIEDEIES l:kl%ﬁ@“éé&@ F2%
HIERREE X SROHEECRE T $7AE ;. BBREZIRBNSICIBITYE
BEAAREE D B2% (RIEHR)
ARSRUBZRFGIEE . ERMEREEY(VOC)
BYRUBMWIEHE : FEE%=
EBE : FEE%E
SETZN : KEATREE 19 RO 13 ElOBITOHIR
AofAZz &% : BRAIERBIERSE 1 BELX
ERPE : FEATARBIEE 12 5% feb¥) (BEHR)
fnZZik : FEATARAISE 194 & & RBIERE 1 (BEHR)
EFBZLIEE : FEE%E
KEE LA : BZE
TIRBZRE : BZE
VI STERFS : BZE
ToKEE ;B
BREEYOIEREIRICET 5ERE : FEE%=
BERZMWMBARGE \-CIVE)  HEBSREEM(CES 255 1185 154,

TR 30 6 A 18 HADE 12 5)

BEREAKGBBRIDE (RBUYAIIE) TS B2RE21A
HERBRUINEESE  FIEREREMCIEAS
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16. EOfDIFHH

5| AR :
1. SDS [Opteon™ XP44 (R-452A) Refrigerant] (130000132272, Revised.2020/2/28) :
Chemours

2. () REFHMEFAMTEEEAE(NITE):[GHS DAEERT —IN-Z]

(EcsNEORVEEE)
=H-r¥-Z J00709vsRR et
TNIVAEE BEEES : 050-3823-0650

<ER>

SEHABDSS. SHE. M EFHMEEFOHBMRIHMETEHDFEFE A,

BPR - BEMOFHIE. IRFFRTAFTESZERL 1BIR. THCEIVTERL THENFIN, £ETOERZHBRELLDITE
HOFEADT, BHRVCFFEIEBLTTSL,

20 SDS OF —H[FCCTHERESNMEIOVNTOHDEDTHD. BIOYMBEANZILEETD., ALEBUED. HBVNEIHEESNTL
BOIIETOERAP, EESNTORUHRILDRAEDRICEBINTESDDFEA.

ATFA>™, Opteon™H LU ENDHZOT(E. The Chemours Company FC, LLC DOE/FIEEIZ(EEIZETT,



