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TEERZBHOVE. RESCERE. R, RFARIYRIOFEFEF

2024.9
OOAZ Toonise
" 8 7aRAEy soRaiy PLLTIN bupERIFLY | FRSYORIFLY
(RIEAFIL) (RIEAFLY)
" EREREEES (LER) (2)-35 (2)-36 (2)-37 (2)-105 (2-114
i CASES 74-87-3 75-09-2 67-66-3 79-01-6 127-18-4
EEES UN1063 UN1593 UN1888 UN1710 UN1897
(425 CH,CI CH,Cl, CHClg CHCI=CCI2 CCI2=CCl2
PFE 50.49 84.94 119.38 131.39 165.83
%R [101.3kPa(760mmHg) ] (°c) -24.2 402 61.2 87.2 121.2
R (c) -97.7 -94.9 -63.5 -84.8 -22.2
L ik (20/4°C) 0918 1.327 1.489 1.465 1.623
AR (EK=1.02) 247 2.93 412 454 5.72
ERBE#HH,101.3kPa(1atm) ] [g/)yhv] = 3.31 4.36 4.45 513
AEKE(20°C) [kPa(mmHg)] 480 (3,600) 46.50 (349) 21.28 (159.6) 7.7(58) 2.133(16)
#5FE (20°C) [mPa *s(cP)] 0.244 0.43 (0.43) 0.596 (0.596) 0.566(0.566) 0.844(0.844) (at25°C)
¥ |&@EEAHQOC) [mN/m(dyn/cm)] 16.2 28.12 (28.12) 27.14 (27.14) 29.5(29.5) 32.32(32.32)
H28(20°C) [J/g *K(cal/g +°C)] 1.6 1.171 (0.280) 0.98 (0.234) 0.933(0.223) 0.858(0.205)
ARMCHA) [kd/kg(cal/g)] 429 329 (78.6) 2470 (69.0) 239(57.2) 209(50.0)
AV —EH [atm*m3/mol] 8.82x 107 (24.8°C) 219x107° (24.8°C) 379%10° (24.8°C) 9.85x10° (25°C) 1.77x10° (24°C)
R KN~ DERE (wt%) 05 (20°C) 1.3 (20%C) 0815 (20°C) 0.11 (25°C. #EE) 0015 (25°C)
i KD EREE (wt%) - 0.14 (20°C) 0.0805 (20°C) 0.032 (25°C) 0.0105 (25°C)
. E: S - (c) - 38.1 56.1 736 87.7
BHIEKED £ %
HARL (&%%) = 98.5 97.2 94.6 84.2
% |k c) 632 662 7L 425(22 5, H4)396(BE ) 7L
HESAC A 9] (°c) -50 7L 7L 7L 7L
e (vol%) 81~174 14~22 - 8~105 -
IR FEEE 8.0(80%3°C)~ 10.8(80%3°C)~
BERH (vol%) - 15.5~66.9 - 70.0(90+3°C) )
h1)T4/—)LIE (KBTE) - 136 208 130 90
HH5/—)L/KAEE (logKow) 0.91 1.25 GRIE (&) 1.92 CRIZEE) 2.42(FBIfE) 3ACRIETE). 2.97(HFE E)
TIRRE R (BERIT) Koo 0.7 24 (HEEE) 45 (HEETE) 68 (HETETE) 188 177~ 35008 fi8)
W E R (20°C) mg/m3—ppm(ml/m3) 1mg/m3=0.47ppm 1mg/m3=0.283ppm 1mg/m3=0.2ppm 1mg/m3=0.183ppm 1mg/m3=0.145ppm
ppm(ml/m3)—mg/m3 1ppm=2.10mg/m3 1ppm=3.53mg/m3 1ppm=4.96mg/m3 1ppm=5.46mg/m3 1ppm=6.90mg/m3
BERE(EFHE 2023) (ppm) - 50 3 10 25
MR (ppm) 50 50 8 25 Bt
OAEEE LSS GRERIRBY)  (mg/m3) 100 170 147 135 it
(2023) BAWERE  (om = 100 - - -
GRERIBY)  (mg/m3) - 340 = - =
50 50 10 10 25
TWAGESRS) (ppm)
ACGIH TLV (mg/m3) 100 174 54 170
¢ [(2024) 100 - - 25
L STEL(15%) (ppm) 100
" (mg/m3) = - = 134 685
TWA (ppm) 50 25 2 100 100
£ (mg/m3) 103 87 9.78 -
(ppm) 100 125 50(K FH1E) 100 100
< |OSHA PEL(2024) STEL
(FFBIE<TERE)
= (mg/m3) 207 435 240(K 3 1iE) 537 678
- 125 - - -
R Action Level (pprm)
(mg/m3) - 44 - - -
= IDLH(Immediately
B (
Dangerous to Life (ppm) 2000 2300 500 1000 150
NIOSH REL(2024) or Health)
TWA (ppm) - - = - -
(mg/m3) - - - - -
(ppm) - - 9 _ _
EU(RRINE A (2024) TWA (8hrs) (mg/m®) _ _ 0 B _
MR B RIES = — —
2000/39/EC STEL(15min) ppm = -
(mg/m3) - - = - =
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PR ERE

% 8 FRaAsy Joanxsy HanLL ppoazFLy | FhsoERIFLY
(BIEAFIL) (EIEAFLY)
) 7k (4 hr) 5300 mg/m3 vk 18,000ppm(4h) 79k 47,702ppm(4h) F9b 26-64mg/L 34,Z;|(;m1g§f1;?;8h)
LCS0CHHBILIRE) (A, ER) 52 16846
3 846~
Y92 (6 hr) 4400 mg/m3 35,828mg/m3(4-6h)
% |AteE 59h 1800 me/ke 59 1,600me/ke ok 9Bmg/ke | T9b 5400-7200me/kg | T o400
2 LDSO(FHEHIEE) (2 O) ﬁ;\ 6,000
3 1000~
% YA 36me/ke YA 2,402mg/ke 16.900ma/ke
bﬁg(}g&ﬁ)ﬁ*&ﬁﬁ;ﬁg) #439°7 394mg/L A43Y702 27Tmg/L #4392 29mg/L 42-60mg/")yhlb A43Y°v2 0.602mg/L
ENBREEYEFHBREREBOD)] (%) 0~1 13 (B5 @) 0 24 11 (S
iRAEtE (3 A1) (=) - SO TFUERHEE) 13LUFUER#MENE) 11T 17 LT UER#EME)
BAREERE PR (2023) - E2HA 5238 EAL:d $E2HB
IARC (B AS A/ B FE 1 BE)(2024)
L#E Group 3 Group 2A Group 2B Group 1 Group 2A
RSA0)—=J 2B DB EIEE = - = - Group 2B
D (carcinogenic potential [Likely to be B2 (likely to be Likely to be carcinogenic |Likely to be carcinogenic
% EPAGEE IBIBRIER)(2024) cannot be determined) [Carcinogenic to Humans Ez;cliirllzﬁ/e:i’c;: humans; [to humans to humans
M carcinogenic to humans)
'Ig NTPCRE ERFHTOYS5.4)(2024) - R R K R
Y
A |ACGHCREIEXBEFFIRRH) (2024) A4 A3 A3 A2 A3
9
NIOSH (2024) Ca(FEAAMME) Ca(EMNAMME) Ca(FEAAMME) Ca(MAMME) Ca(FEAAMME)
EU(BRJH#E&)ECHA REACHRCLP (2024) 7= 2 n7I)- 2 h7ay- 2 h7ay- 1B h7Y- 2
DFG(F1YHARIRE ) (2024) Category 3B Category 5 Category 4 Category 1 Category 3B
REFPDFH () 5 0.41 055 0018 0.36
f AV UHIRZRH(ODP)  (UNEP:2012) (CFC-11=1) 0.02 non zero 0.008-0.01 0.0005-0.0007 0.006-0.007
T KRR L (R E(GWP 100-year) (CO,=1) 12 9 16 <9 ~9
FALFHA Y L& R BE(POCP) (IFL=100) = 6.8 = 325 29
RSESHARVER

(1) WiEsIAXE

- (1) AREBILER R, VA MREFIR VN T v F— Lt (2001)

- (#1) BRIEZERER. L KIRHEM. A E (1996)

- NEDO- B AR, 3 M) RVEHEE S ) —X4-DHnnAay 1% (2005)
- HOaA—RUBIERE. YO00h—RUOBEM R/ N\ R T w5 (2000) ZFIk D,

(2) BEI<ERE

: READFBENREERZ(THELLICIEET D EN AT HELE DR E (Threshold Limit Value)

: SrEE AN B 8RERH , ERI40BFRITEE . AAMICELEWHEEE CHEEMEICEESNIEEIC. ZERPORENZOREUTTHNIL, FE
MNHENGENEHIBTESN B iR E(ppm X [Eme/m3)

. BT ETRE 1 B8k, 184085/ 0 IE R 0 5@ 85 s o O B R8T E 192 B (Threshold Limit Value-Time Weighted Average

15 BB POEENTLVR-TWAZBZ T, FIEHMEV I ELTLVR-TWADSEEB R RN EVSEE T, 158 PIZDEEET305 LIRIZRY

s SRR EKERIRE (1 H DT IESEMNTLV-TWAZ B R GLEEEHEL T, RS BEDBERMICEKESN T, DM oNAENFI, 2)18

R IFIEAE T EREBOEBIE. ) REMERICKIEEZTROREEDBEREM, BHIDORE, RIFFLIMELEZDOETORERISHNRE

HERE
AEFTRTOFBEICERELOEBENEE
TLV
TLVIZACGHD B HMAFETHYERKICIITLVRERE
TLVR-TWA
Concentration) ]
TLVe-TWADSEETORBAHEN D,
TLV®-STEL
MDPRF (Threshold Limit Value—Short Term Exposure Limit) ]
ACGIHH
OSHA
https://www.osha.gov/dsg/annotated—pels/tablez=2.html
PEL
NIOSH
(3) =&
o
L Lvbh TS,
b2 i
DREDEERER NS, BAAIT, PCBIEHRK22,0005,
anusn
LTS,
G¥)

RUGHSHEFER . ID141 o004 M5B,

c RKEFHE FEHLEEER (Occupational Safety and Health Administration)

http://www.safe.nite.go.jp/japan/sougou/view/ComprehensivelnfoDisplay jp.faces
http://www.safe.nite.go.jp/ghs/0141.html
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. REEEFHLEEFEMKRSLE (American Conference of Governmental Industrial Hygienists)

. OSHAM BB BI-H 1T A EXRIEDHFERLB D KKEE (Permission Exposure Limit)

. XEREEAYE BEiIFBRLB LI (National Institute for Occupational Safety and Health), REL(Recommended Exposure Limit: #1&(E{E

D EMEREERELC LEYBELEREL. —EXHTEER. LEVEOEYLFHBRREREBOD)ZHET S, —MRIZ60% LU ETHNIE. 55

P AMERR0EANFKIEIC, —EE. —ERETLEYEEEN LI-RERR2NDAERBIEL. LEMBEDOKPOREKEIHT SAAH

CAEEMEOREFRELEZKEIZ 10BDEASThEAN, 48HHEDOF MBI RELCSOZE T 5, I FLBILATIE. ChESERBIZH
1R BEICHEE 10KE: HMEYEFE; 100K ETHE; 1,000K5: (FEALEREE; 1,000 L EF

(3) RV (4) [F(Od) & & FF I T B B BNITE) DL E M E R & B IR # 2 X7 L (Chemical Risk Information Platform (CHRIP))I £/ ORAARY |,



https://www.osha.gov/dsg/annotated-pels/tablez-2.html
http://www.safe.nite.go.jp/japan/sougou/view/ComprehensiveInfoDisplay_jp.faces
http://www.safe.nite.go.jp/ghs/0141.html
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(4) EMZHT BEMNAMYRTOFHTED 5358

- GHSH#E
1A T ANDRFTERELAELHSNTINS
1B ¢ ANZHLTEZAKENAELHD
2 L AT EEASAEREDND
- BRAEXHLEFR
Rk C ANBISHLTENAEDOHZME
F2HA  ARBICHLTE T EISAEDOHIEEZONIME T, SN LY+ E
$2#B  ARBIZHLTEZoKEIAEDHDEEZONIME T, LALLM+ 5 TRV E

- IARC (International Agency for Research on Cancer: [EFR7 > BF Z2HRE)
Sh-7" 1 D EMZHLTENAELRDHONEHE  (Carcinogenic to humans)
Th=7" 2A  : EMIHRLTEZLLENAELHEME  (Probably carcinogenic to humans)
Jh-7" 2B : EMIRLTENAENEHLNDEYWE (Possibly carcinogenic to humans)
Sh-7" 3 C EMIXTARENAENDIETELELIE  (Not classifiable as to its carcinogenicity to humans)
T-7" 4 : EMZHRLTEZLEDAELZLIE  (Not carcinogenic to humans)

- EPA(Environmental Protection Agency: KEIRIZ{RET
2005F Featk X 5348
+Carcinogenic to Humans  (CaH: AIZFEA A M)
+Likely to be Carcinogenic to Humans  (L:EMZEAAENHDHLLY)
+Suggestive Evidence of Carcinogenic Potential (S: FEMNAMERE N DS R $H B)
Data are Inadequate for an Assessment of Human Carcinogenic Potential (I: ERFEMNAMEE DD SEMIZIZ T —42MFEY))
*Not Likely to be Carcinogenic to Humans (NL: EA~DEMNAMEIEHEES)

- NTP(National Toxicology Program: %k ERZMETOSS5L)

K BN LTHEAAENHZZENNSN TS E (Known to be Human Carcinogens)
R  BEMICEAAENHDIENTEEINDYE (Reasonably Anticipated to be Human Carcinogens)

. ACGIH(Amerlcan Conference of Governmental Industrial Hygienist : K [El Z £ & £ &5

Al : EMCHULTRSAELERSNI-YE

A2 : EMIHRLTENAEN DN YME

A3 L BENAEDE

A4  ENAEYMEELTHETELRLYE

A5 D EMTHRHUTEAABELTRAGVYE
- NIOSH (National Institute for Occupational Safety and Health: Xk Ef2EE1E1LE EILFH LB ENEAR)

Ca . EBTERISES 2 D FE A AP E (Potential occupational carcinogens)
- EU(European Union: FX )& #&)ECHA REACH &CLP

1A  ANDORFTIELAENMSNTIND

1B s NSHLTEZLK RN A ML H D

2 L ANSHTERENAENEEDND
- DFG(Deutsche Forschungsgemeinschaft : K/ YRR EHR)

1 ErDENAENE

2 FBDORERILAENE

3 ErDOFENAEME L TEEHT+5

3A AET=X5DIRR
3B 3A LSt
4 BITOMAK EH T TIFEISHVDEVNSZEDIIA+2HEED T, TOFEAUVEDQ AN X LNEEFEEICESHELNED
5 BITOMAK £H T TIFRISHVDEVNSZEDMA+ 72 HEED T, ZORAVED AN X LIEEFEEIZLDED

(5) AV miEZ#(0zone Depletion Potential; ODP)
MENEDREAV UBEHRIRT DN ETRTHE CFC-11M kg SN B LICIYHESN A4V U BIRETEISLICKYBOND, ENKENFELT Y
BRIEOEALHMKEL, (UNEP: 2012&5%&&51‘@

(6) HhBRBAEIL{REN(Gobal Warming Potential ; GWP)
BUHSO_BIERFOBHEICEIIBEEDR (RADOFIMRIBIRNERTEEDI00EHBEE) Z1ELIBED, FRARTEMEEMELI-LEDREDRD
http://www.climatechange2013.org/images/report/WG1AR5 ALL FINAL pdf
http://www.unep fr/ozonaction/information/mmcfiles/2334—e.pdf

(7) RAEZEHIAY > & B RE(Photochemical Ozone Creation Potential; POCP)
BAKBICAVWTEREARILEMIENRICIYRFRBEA Y VEER L THRIEEZR TV E{RET 5, POCPIE. COEEDHFSDRE(TFLU=100)THD. &
RAMRERERGEOXRATHER I (BERUEERILEMRATE A ZEMRZERER X5,

(8) * NOAA/NASA/UNEP/WMO, Scientific Assessment of Ozone Depletion: 1994 (1995) ;

H. Siedebottom et al. , Pure & Appl. Chem. , 68(9) :1757~1769(1996) ;
WMO, Scientific Assessment of Ozone Depletion: 1998%(2& 3%,
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http://ozone.unep.org/en/new-ozone-depleting-substances-have-been-reported-parties-decisions-xiii5-x8-and-ix24-updated-may
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http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf
http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf
http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf
http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf
http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf
http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf
http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf
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