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IRERABEFOMME. BEIERE. K2t RHPAMVRVOFRESEE

2019.10
OO AR THOOARL
| B FRRAS 77 o d=l=5 9PN ryonIFLY FhZoynaTFLY
(BIEAFIL) (BIEAFLY)
" EREREREES (LEH) (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
ezt CH,CI CH,Cl, CHCl, CHCI=CCI2 CCI2=CCI2
e 50.49 84.94 119.38 131.39 165.83
B r[101.3kPa(760mmHg) ] (°C) -24.2 40.2 61.2 87.2 121.2
Y= (°c) -97.7 -94.9 -635 -84.8 -222
. &Ik (20/4°C) 0.918 1.327 1.489 1.465 1.623
ER (E£=1.02) 247 293 412 454 572
ARIEE [ ,101.3kPa(latm) ] [g/)yb] = 3.31 4.36 4.45 5.13
FAKUE (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)
M |&@ikAH(20°C) [mN/m(dyn/cm)] 16.2 2812 (28.12) 27.14 (27.14) 29.5(29.5) 32.32(32.32)
teER(20°C) [J/g “Kcal/g +°C)] 1.6 1.171 (0.280) 0.98 (0.234) 0.933(0.223) 0.858(0.205)
E3:346 1o [kd/kg(cal/g)] 429 329 (78.6) 2470 (69.0) 239(57.2) 209(50.0)
AU —EH [atm*m3/mol] 882x10° (248°C) [ 2.19x107° (248°C) | 3.79x 107 (24.8°C) 9.85x 10° (25°C) 1.77x10° (24°C)
SR KNDIBREE (wt%) 05 (20°C) 1.3 (20°C) 0.815 (20°C) 0.11 (25°C, #E7EfE) 0.015 (25°C)
e KO BRE (Wt%) - 0.14 (20°C) 00805 (20°C) 0032 (25°C) 00105 (25°C)
Hkm K = Al il 73. .
BHEKEDER 9% (°C) 38 56 3.6 87.7
HAR (FAHI1%) = 98.5 97.2 94.6 84.2
[P (°c) 632 662 7L 425(Z2 5h)396(EE TR ) 7L
Bl A (BT EAR) (°c) -50 7L 7L 7L 7L
ERP (vol%) 8.1~174 14~22 = 8~105 -
TR FEEE 8.0(80£3°C)~ 10.8(80+3°C)~
ES 1% - 15.5~66.9 - o o0t 2o
e (vol%) 79.0(0+3°C) 54.5(110£3°C)
$91)T 5/ —ILIE (KBIE) - 136 208 130 90
F9%/—I/KHEE (logKow) 0.91 1.25 GRIZEE) 1.92 GRIZEE) 2.42(Rl{B) 3ACGRIE(E). 2.97(H# € 1E)
AR IE R E (ERTT) Ko 0.7 24 (HEFETE) 45 (HEEE) 68 (M FEfE),188 177~ 350CHI 7 )
RS (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
EHEEE(EHE 2019) (ppm) = 50 3 10 25
HREE (ppm) 50 50 3 25 EEL
AAELGESS CEBERRBY)  (mg/m3) 100 170 147 135 ®afth
(2018) BAMERE  (pm) = 100 = - -
(RRBILBY)  (mg/m3) _ 340 _ _ _
1 1
TWAESF) (ppm) 50 50 0 0 25
ACGIH TLV (mg/m3) 100 174 54 170
s [2019) 1 _ —
51 STEL(154) (ppm) 00 25 100
" (mg/m3) - - - 134 685
TWA (ppm) 50 25 2 100 100
e (mg/m3) 103 87 978 -
(ppm) 100 125 50(K F8E) 100 100
< |0SHA PEL(2019) STEL
(FRIEKERE)
) (mg/m3) 207 435 240(K F18) 537 678
B Action Level (ppm) - 125 B B B
(mg/m3) = 44 _ - _
E IDLH(Immediately
Dangerous to Life (ppm) 2000 2300 500 1000 150
NIOSH REL(2019) or Health)
TWA (ppm) - - = - -
(mg/m3) - - - - -
(ppm) - - 2 - =
EU(ER M52 £(2019) TWA(8hrs) (mg/m3) - - @ _ -
M EBRIER oom)
2000/39/EC STEL(5min) ppm = -
(mg/m3) = - = - =
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5 B e ZoRaxEy HOOmILA fypERIFLY | FhSHEAIFLY
(BIEAFIL) (BIEAFLY)
L N b (4 hr) 5300 mg/m3 | Jvb 18,000ppm(4h) | Fyh 47,702ppm(4h) b 26-64me/l | o J;gm‘g‘jﬁ‘;‘g;sh)
LCSOCH BETEIRE) (RA. &R)
Y92 (6 hr) 4400 YJA 16,846~
mg/m3 35,828mg/m3(4-6h)
% |BfESt 59h 1800 me/ke 59h 1,600me/ke ok 908me/ke | 7k 5400-7200me/kg | T 2400~
2> LDSO0CHSAEFER) (1 01) 7’
¥JA 6,000~
3 YA 36mg/ke IR 2,402mg/kg 10,900mg/kg
LOSOMsEE RN+ MASLRIE) 44393 394mg/L 4439703 2Tmg/L A43°3 29me/L 42-60mg/")yhIb 4433 0.602mg/L
CKERE)
ERBEIEMEFMBEEREBOD)] (%) 0~1 13 (5 R 0 24 1 G RRE)
AR Q1) (&%) = 40U FUE RN 13U TFUERHEM) 17T 711U RAER)
BAREEFEFR(2019) - FE2HA $23B £ $28B
IARC (EIFAS A B Z 4 R)(2019)
t24mE Group 3 Group 2A Group 2B Group 1 Group 2A
RSA9)—= T 128 DBEIEKE = - = - Group 2B
D (carcinogenic Likely to be B2 (likely to be Likely to be Likely to be
w - - potential cannot be Carcinogenic to Humans |carcinogenic to humans; |carcinogenic to humans |carcinogenic to humans
St [EPACKE RERIEF)(2019) determined) not likely to be
h carcinogenic to humans)
TAEI NTPCRE ERFMTAT5.L)(2019) - R R K R
Y
A [ACGIHCREEXB A FPIREHE) (2019) A4 A3 A3 A2 A3
9
NIOSH(2019) Ca(FHAMEME) Ca(RMAMLME) Ca(FHAMEME) Ca(FEMAMEME) Ca(FEHAMEME)
EU(RRINE&)ECHA REACH&CLP(2019) h7aY- 2 hTY- 2 Y- 2 h73Y- 1B hFY- 2
DFG(F/ Y RIREHS) (2019) Category 3B Category 5 Category 4 Category 1 Category 3B
AR OFH (%) 1-3 0.41 0.55 0.018 0.36
f 7+ VB R E (ODP)  (UNEP:2012) (CFC-11=1) 0.02 non zero 0.008-0.01 0.0005-0.0007 0.006-0.007
& [EREREmERGWP 100-yea) ) 12 9 16 <9 ~9
SALFHAY & A EE(POCP) (IFL=100) - 6.8 - 325 2.9
RESARTER

(1) %51 A

- D) ARERIEPHE, 2V UMREFIR TV T v F— L3 (2001)

- (31) BAEERE. LRI KIES R, fLE (1996)

- NEDO- MBI R, s RVFHEE L) —X4-D/00A5y | 1E (2005)
- HOoOh—RUAERBR. Y00h—RUBIEER/ VR T w5 (2000) (2L D,

(2) BFEE<ERE

- FHEE AN BerER., ERMARFRHIEE  PUARISRLBVHBRE TAEMEICEKESNSERIC. ERPORENCOREUT THIIE. [FEA

: KRB OFBHENMREERZTDLHLUICIEET HIEDTRELYE DRE (Threshold Limit Value)

. BSRIRTE R E (1 B8R, 184085/ 0 1E#7 0 57 {8 B Rl o 0 B R o7 SF #9R E (Threshold Limit Value-Time Weighted Average Concentration) ]

15 @B RO EENTLVR-TWAZ B AT, T-CEBRBIEVZELTLVR-TWADSEEBA LN EWNSIEET, 15 BPIZDEA 1305 LIRIZRY

SRR E T B DEHIEENTLV-TWAZBZ G EEEHEL T, BRI EEBEMICEESN T, DA SNGVFIR, 2) 184

B (FIE AT F M A R DIRE. ) REMERICLORERHROREDRIREM. BHOLDOEE. RIFELIMEEREEDETORISBVNRED

D KERERUE BEIHBE /LR (National Institute for Occupational Safety and Health), REL(Recommended Exposure Limit: )& E<FER

CEMERERELCALENELREL. —EXHTEER. LFVEOEMLFHNBRREREBOD)IZFHET 5. —HRIC60%LETHNIL. B5HE

D AMERR0BANTKIEBIC, —EE, —EERETEEYMEERILZRERR2H) AZRHRIEL. LEMEOKPOREQCKE) T DAMKFD

CACFMEOREERIEER KBS 10BDEAT hE AN, 48K RZ O HBIERELCS0OER Y 5. iBIFFRILATIE, ChESRIEICHEE

1R BEICHEE 0RG: NEYEE 100K : HETHE 1,000KE: (FEALEEE 100000 L F|E

HERE
EFTRTOFBHBEIBRRLEDBVEENASNGNEFIET SN DR E (ppm X [Emg/m3)
TLV
TLVIZACGIHD EFAETHYERICETLVREREE
TLVR-TWA
TLVE-TWADS{EE THRBIBMN TSNS
TLVR-STEL
BR A (Threshold Limit Value—Short Term Exposure Limit) ]
ACGIH : KEEZEEEEPIRELE (American Conference of Governmental Industrial Hygienists)
OSHA  KEFHEE FERLE LR (Occupational Safety and Health Administration)
https://www.osha.gov/dsg/annotated-pels/tablez=2.html
PEL : OSHAMSBSFEIF B35 1T B IEXBE DA A LB D KRR E (Permission Exposure Limit)
NIOSH
(3) &&t
SR
HELHN TS,
iREE
REOEERERAND, bIAIT, PCBIFHZK22,0005,
s
LTS,
GE)

(3) B U (4) %0 & STl i E B AENITE) DL 2 B R & HIRIZ S X7 L (Chemical Risk Information Platform (CHRIP)I /A0 AR |, &
UGHSH$EER. ID141 DHnnAaUh 551 A,

http://www.safe.nite.go.ip/japan/sougou/view/ComprehensivelnfoDisplay jp.faces
http://www.safe.nite.go.jp/ghs/0141.html



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) EMIHT BRMNAMRIRIDEHED 55

- GHSH¥
1A L ADORTEESAENON TN
1B L ANICHRHULTEZABDAMENDD
2 L ANCHRHTEENAELNEDND
- BRERHEZES
18 s ABICHLTRNAEDHEME
SE2FEA s ARBICHLTHE T EDNAEDHDEZEZLNIYMET, ALY +2ENE
F2HB s NHEITRLTHEZERIAMEDHEEEZLNEME T, SHLA LB+ 5 THLVME

- IARC (lnternatlonal Agency for Research on Cancer: Elf&/ > FFZ2H#4ES)
-7 1 s EMIHR L TERSAENRHONEME  (Carcinogenic to humans)
Th=7" 2A  : ENMIRLTEELLENAENHZME  (Probably carcinogenic to humans)
W=7 2B EMCHLTHENAMENEHLNSME (Possibly carcinogenic to humans)
Jh-7" 3 D EMIRTRRNAENDEETELLE  (Not classifiable as to its carcinogenicity to humans)
-7" 4 D EMIHRHLTEZELLENAENLZLMIE  (Not carcinogenic to humans)

+ EPA(Environmental Protection Agency : KEIRIFERET)
20054 SRR R 5548
- Carcinogenic to Humans  (CaH: A[ZFEAAME)
+Likely to be Carcinogenic to Humans  (L:ERZHEAAENHSHLLY)
+Suggestive Evidence of Carcinogenic Potential (S: FANAMERE N DEEREVEIINAH D)
-Data are Inadequate for an Assessment of Human Carcinogenic Potential (I: EFFEMNAMERE D DEEMIZIET—2MNFEY))
=Not Likely to be Carcinogenic to Humans (NL:ERANDFEMNAMEIFEESES)

. NTP(National Toxicology Program: ¥ ERZEMTATSL)

K D EMIHRHLTENAERSHZIENDN TS E (Known to be Human Carcinogens)
R  BEMICEISAELHEIENFEINDMYME (Reasonably Anticipated to be Human Carcinogens)

- ACGIH (American Conference of Governmental Industrial Hygienist: K EIE XA EFFIREH)

Al : EMCHRUTENAMEDEREIN-DE

A2 ¢ EMSHLTREAAENEDLNIME

A3 L BMERLNAEYNE

A4 C RAAEYEELTHETELLVYE

A5 C EMIRLTRNAMELTRALGVYE
- NIOSH (National Institute for Occupational Safety and Health: Xk Ef2EEME EIFEHRESEHEWEHR)

Ca L BENLEZED RN AW E (Potential occupational carcinogens)
- EU(European Union: BX##{3E&)ECHA REACH &CLP

1A C ADRTEREMNAESHMSNTIND

1B D AICHLTEZKBELNAELHD

2 s AT EESAMENEDND
- DFG(Deutsche Forschungsgemeinschaft : K/ YR IRE R S)

1 ErDRELAMEME

2 BMDOFENAENE

3 ErDENAMEYEELTIERT+5

3A LEILEGINIES )
3B 3A Lish
4 BITOMAK EH T TIFEISHENEVNSZEDTHN+ 53 HDED T, ZORH D AN=X LD BEFHEICESENED
5 RITOMAK U T TIERISHEVEVSIZEDIEUMN+ 2 HIED T, TORAVED AN X LA EEFEEICLLED

(5) 7V miiE{%Z%4(0zone Depletion Potential ; ODP)
MENEDEREFY U BEHET HNERTHRE. CFC-11M kg EN D EICKYFHESNSRA YV UIRERETESZLITKYBONS ., BIBARZVNFEFV VB
E&EGJFAL\#K%L\ (UNEP:20124E5 A E 1)

(6) HhEKRERIE{HREI(Gobal Warming Potential ; GWP)
BUBEO_BILRRDBEICLIBEENR (RAOFMRRIRNERJEEDI00EMBEE) Z1ELHED, RRARETEUEEMHLI-EEZDRENRDL,
http://www.climatechange2013.org/images/report/WG1AR5 ALL FINAL.pdf
http://www.unep fr/ozonaction/information/mmcfiles/2334-e pdf

(7) FeAbZE8AY > & pliBE(Photochemical Ozone Creation Potential; POCP)
THASKBICSVWTERMERIESMEHRISKYRREAY U EERLTHILFEREVT ERET 5. POCPIX, COFENDFEDORE(TFL=100) THD, REE
HIRAEZRGEONHKAEHER I BREARLEMAEHEZEMEEREN) 12L5,

(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: 199852k %,


http://ozone.unep.org/en/new-ozone-depleting-substances-have-been-reported-parties-decisions-xiii5-x8-and-ix24-updated-may
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://ozone.unep.org/en/new-ozone-depleting-substances-have-been-reported-parties-decisions-xiii5-x8-and-ix24-updated-may

