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TR ZR R L6, T 2 ReRIGATIOE S, (FRER %
BAPER L, #ififezeR Lo ERT 5,
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REFFEDO/NY ROV FEI TR CE e GE1, MEICHMAL Lo &1
FTHGEEF THERKT D,
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Kas DB IR E Lpn 2 b, 70, Rz BB S 5558123467
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BHAEINC, Z & B ENLE L TNRODEIINTE R T 5,
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VR RDGEDRDH D)
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BHEAT R 2B 9.8N-m [(100kg-cem)) . FEAENZ RIENEAN A TE#HT 5
BT EZEG] & 2TV AN E BRI = L% Fasa B 44,
Kan AT RSN A AZAE A T2 LAMIMARFOIRREZ LR FEL | K
HEFIZIZ LTI TR ES v 7 (OB B I OB LT 2IR) Z Lo EW
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2 BEEEE)ORGBI - BEFOBINN I E 2 ThR N AR T,

B EIEEIC L AWM EIREO ERITRT D 2 L,

B E A AREEEISE D ST RIS L BT D,
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TRBRE AAPERGESS (2020 4F) 5,000ppm  9000mg/m®
ACGIH (2021 4E) TLV-TWA 5,000ppm 2
TLV-STEL 30, 000ppm 2
NTOSH IDLH ;40,000 ppm (i H PR A B
CKEE 755 8 22 2R AT IET)
BIEFHE DB IEARENE | FE ORI S AT R
Rhm xR BWEESGIIIMARESELXRE L, _BLREDHE L Vg s 35,

TSR DOFEFEIERE S 18 vol%RimIZ /2 bR NE 9123 5,
KIS R A 72 & T B A DAL, BEERE N O W bR 3 DR &)
L., BEeEHALRITIIER SR,

1) IDLH (Immediately Dangerous to
; EELTADT—H %ZITIT,

Life and Health)
30 Zr LA A e 72 IR RE

&b 2 U MTAR RIS 2R BRI A & T

T L P TX AR & L C, NIOSH & OHSA 234 L TV A1l
Z DVEE AT AT e R R E R AT D,

REE HRSBORER
FOREER
iR, HEDOR#ER
B & B OB s D i B

9. MEHEUTILFMHEE
WER R
&
2w
A - R R
PR, W R R O\ PeHEEH
LI
5k R

BRI T IRA K OBRRE LR FIRIRA

X K E
FER G/ IIAIREE

XA AERE (LE)
A 3

-2 & ) —)V/ KSEARE
B R KIREE

43 FEIR

pH

BREPEAR L
VAR
FOMOT —H

D BE ARGz KA (B

DA LFETR BT AT (BEE)
DR, PRREIREE (Raela—2r ) (BERF)
CPRREA, et (B, IRE (BRI

SR (R X0 A, [ER)

AR, RIR,  PRERL aa iR (V74747)
MR OKr EAERA L CTHVERRE & i R 2 29,)
-56.6 C (=4 0.518 MPa abs)

~78.5 C (H-HH)

oL (NERPETT R)

2L,

7oL (ORBRME)

.967MPa abs (-20°C). 3.485MPa abs( 0°C).

. 733MPa abs (20°C)

. 977kg/m’ (0°C, 0. 1013Mpa, & fK)

. 030kg/L (-20°C, 1. 967MPa abs,WZ{4)

. 566kg/L (-80°C /A {A)

.53 (Z2%=1,0%C, 0. 1013MPa (1atm)) ¥

. 713 1002/L H20 ( 0°C, 0. 1013MPa)

. 194 1C02/L H20 (10°C, 0. 1013MPa)

0.878 1C02/L H20 (20°C, 0. 1013MPa)

log Pow 0.83

2L,

2L,

3.7 (25°C, 0. 1013MPa, fidf1/K) s HSDB(2008)

4.5 (R, 0. 103MPa, AFI/K) Sk BLTIMMATEE. &
7 IR SR

14.9 pPa-s (25°C, 0. 103MPa)

7z L,

ERSREE (30.95°C) ., ERSET) (7.3825MPa abs)

— = = e = = O
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WIZEER & OIFOEE T CIIE RN e,

BALfERRYE DL,

FERRA TR OMRAERY ¢ EE (A, RE) RMETOSRITR,

1. HEHEFER
AtEE (ER)
AMEE (RAITR)

B stk I
IRiC x4 2 ER R

SR
PR R R R

A FEA A R M
DA
AR

R ERR s =
(BEE < 58)

K EtRRigan
(REIEL &)

fEH7z L,

Z v h® LC50 fl@ 470, 000ppm/0. 5h=167, 857ppm/4h (PATTY (5th,
200 ICHS &, RAFICREY Ligne Lz, W

fEH7z L,

fEH7z L,

&7 L,

72 L,

fEH7z L,

FERRAAN I REE U 73R (Teratogenic (12th, 2007)) T, 7 v b
(21 FIEL BT & 0 TR0 =R HH B BRA2 O D g A T 08 23%
CRPHEBE 6. 80 123 AE L., UHXITHEIR 7~12 HOBRZRIZLVE
FERHEDS 16/67 1] CetFREE 1/30 B IZRAE LT, /o, U AT
IERIEN ARSI EDOFLBRMRH D3, LLEOFERIT, FEFICEmER
FE OWEFZIZ X 5 6 O TR B Y) 7238k il e < L AFHREIC B9
HTF—=HZ BN e, T A RETHETERWE L, W
B R ~OREL LT OB bRBILEEE O 8 TIIME X
ZRIRL. £72. FWMEHEANRRO s itk STV b
(ACGIH(2001)) Z & B X 4y 3URREHMER) & L7, 7238, 2 ADF
PEOIEFHRENH Y . B O WEO _@BLRFIZEITEY
ZeRE A R IX L BHR OB K L OIROBRE CHREZE, §
RALKR, AR E oM, J R, Rk, AEErBlEsn-
(HSDB (2008) ) A3, Z &1 & D IR I M M4 % I I s J2 OV AR 4o
MRBOEEICLDEEZ LN TWS, $7- " FLIKFEIEFE 11%T
B IR, 10 43 TEFRAH, 25~30% CREE L « i EAK T -
a—< SHER - BORIEA, BRI CREE & STV b (EEE
15 %3 5 (1974)), ¥

BB 1 5% R LR FEIT 42 HFEREEE L, |ED R N L A&
DB DD, FLfEAPREE-ORB A EEISRE IC & 2 KT
1372 < (ACGIH(2001)), F7=, AR T 7 4 TIZ 1% _FbiRE
% 22 H R CITEHER N LR 2B = DA TH - 7= (ACGTH
(2001)), S HIT, 2% _FR{b R DOIRER TITERME S R Hiu, R
FED EFAEWCIERIREIANE L, 3%LL ECIidaEREL LR
W EIRRB TS (ACGIH(2001)) o 55 — Yk S RHR r O T K
TO 3%OMEFEE TIL, JERDEE D DR A IZHHICE Y . & i
VEEEN, MARIRAR R, MR TR X O &0 BEMA L S, 0
L OTFGERAERE DX T, MER AL DOIK T, KA RE DR 72p & DSER

)
)
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NI RO BRIRe B RE —BWERRN e, T—4 R
Tty [ETE W) Lz, W

SYHERIGA (GHS EBICBT D ATHS,) ¥

Z oM (NMERIZHTOE) © ZXTO FRMURFREICE Y . MR O 82 &ITT,

12. RIEBLEHER
AREFEM
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OFELE
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EOaEORE
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NBHB, AT LY RECHERH A SHAD D 5,
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30 73 DX < FETHEIER,

7~9 FFAIRSL, WMLV E, K16 0 CRGRAA &2 D,
10~11 FHHERERE AN RE, K9 10 43 TEERARP,
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25~30 RO RO T, BRE, SORREIEE, BRELSFEA L,
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B L (F— 2 RED-ONETE N, W)
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e L
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RAIZEEY L CYREITIRE R T A TH 5),
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TR FBITERDER IS DO—DOTH Y BWEMIZ & > TRAIR 72 H
ATh DM, HEKER(EOFERWEDO—>2 L Fbiv, Fkx 2HIRFE
DE DN TRRF STV 5,

WA,/ BE TSR, B3R TR ICRVWEbEDLT
&

B IR, BRI ZOFOFRREFEZL T, T TARGREX
BILTEE, G AT, £ O FEREE £ 3eH [TRAT 528,
BT TIRA AL, IO [E N &R U Ic A4 AL, |
e S E IR U IS ES s R

TIALIRFE I T DS AT DR OWKUTERL TREBHE T,
BEDREIET M HE D FIATORNI L, A& PLS 55613 Bd
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HPEICHRE S ol L IRE L 72,
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RERCSHERHE S
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HBRIB R AL SR HECE 1A
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JRIREEE

S EAE
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T A DRisk (AR 5 FERE
FesE R Z e IEBLRI, RSP AR FLHERL A
HE ARG TR D 2% R iast
(MBFn 6342 A 18 H, 7@ I 82 5D 2)

DTS 18 &k (AMHFEAFIRT RS ARY MO EY)

mﬁAMBﬁJM(%ﬁ EA AT X fER KOV EY)
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%%Lﬁwo
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D EIRANE 3 RfEMWERBIRE 1 (BES R)
COMEATHAIE 12 & (fBRWS R mES R)
COMETTHLRIES 194 Sefaln (RIEAT R)

e IL7)

R 05 AR SR
< WA

D fERAERES (M A SITHAE AT R 2 55E U SUIMN 2 3655)
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ZDLET —#— NI, AL BRALKFIZIRVE 350D ThD, EHRAOHAL —
LI FRI TR DERHT LD Z L,
R, TR E 4, W S5 a8, KRR AT AR O 4@ A kD,

[FFAIREE DENE (2020 4F) | A APE (M A %S

2021 ACGIH TLVs and BEIs

HAZERRT — 27 v 7 AAREEHEWE <F)0 27 wh 1y 235 AL (1988)
PR T O AT ALERT —HE - BRSGTI Rk A T¥#ER

SEMI A& ¥ — Nl - Zattifas 3 SEMI Uy /32 (1993)

falf - BEFEWE 07 4L 100 RJIGARE H3E (1987)

R B A2 427 -1 4R (2000) H ARBEZED A2 - Fekh A T3EM e Mg (1999)
RARISAEERS (F) AR TEWS (2009 4)

WALIREE T AR T F A b (AARMEZE « R A mhaim « Pk 21 4F 6 H &GThR)
Quinn E.L and Jones C.L:CARBON DIOXIDE, Reinhold Publishing Corporaion, 1936
RIEOFELY M KW— ®SETARZHEFIT [ ZBbRE]
FEEN BARbFES R - ZefERES BHREE Nol20)

AAR LS b %) (85 3~5 k) . JLER

A AR - TR OBWEEE ) (1983 48 A)

GHS Z3¥A7 ™ —h~" =2 (i) L S SEAI B AR FAR AR -0 =/ bk 3R (2021 4E7712)
D & A A N GHS EF /L SDS {5t/ bR 35 (2021 4E7/1R)

A SDS FLENAD H 6, A &, I LFIMESEOEIIRIHMETIEIH D THA,
HEEFESELEF ORI ES E L2 b O T B BER W OSA T 08 2/
ExBEWLET,

fElE A EVEFWMEIILT L0 135 2700 T, A SDS LIS OEEHCE#®R S+
WCHIfER D F. TR TEWET L9 BV LET,

Uk
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HaE Det4 EENTEI S an
F B T 142-8558  HURLAT AL XN 1-3-26
#H Y™ o S
O & Tel; 03-5788-8530
2% E 5 TNS 11203
RAERKL DB AT (FERGE S 03-5788-8490)
KRR & D AbFEE oREREHSE, TERICHERT 5,
5 _EDHIR PR, RSEIEIER LTI S0,
fE B¢ H 2004410 H 1 H % & H 2026 44 A 1 H
HEBRAEERORE @ mEiA
B LIEEANTERT 2R AIL BRRERDICEIEEORNANH
HDT, MEOMBK E H3IITHIRNERD D,
fLFERDOGHS 5
B R fE R AR A XAFIZE%Y L
FRfb e A KATIZE%Y L
1R T A LA T A
A EM DMk (A HR) XAFIZREYS L
FrERE R (HEE < #) Y TE RN
REAEMS KAEBRBEAENE (EH) Sk SV TE R0
KAEBREEAEME () B SYETE 720
B~ EM ETE RN

FLAS 2N DB R i3 TS 2

%

H280 EIEA A 5 BT D LIBRDOBEI,

BAN TR DO BRI TR ERT 5 2 L,

WA LT3 s SN ERRICERG TS 2 L

PA10+P403  FIEASIMEWT L, KD L VBITCIRES 5 2 &,
NEY),/ BERI I FICREIEE T UGS 23R (T IR VWED
T52 L,

HE DTN A EWAT B &, BAICE VLT B2 Liib 5,
B A ARG S H A LIS AIUZE, RO, & 5\ i3 kH
DBZENDRH D,
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R 2355 > TS & Eid, IME L7EBR T A ZRA IS,
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AP ; 20.4 kJ/kg (-268.9 C)

SRR« —267.96°C
EEAET] ; 0.227 MPa

10. REERURGHE

Bt DOEIR, BIEEOREDORMNT, FREOWE LUK LR,

bR R EME DO OIS LA WEERWE TH B,

fi B A SO AT BB DR RIS L,

BT B &K DA, BMRNEE LR

RARERRE D 2L,

A ERDRERY 7L,

11. BEMEER

SHEEE (D) B2 L,

SHEEE BAHTX) B L,

B R Bt/ B T2 L,

iRizxtd 5 EE B ENE/IRRIEE Hd#e L,

MR, SRR ENE I VB2 JB R A B L,

AFEHIRAZE B R DO L

BB AME DN Lo A TARC OFBAMEHEME Y 2 M2
HEnTniy, ¥

AEFEERME AR L,

REERREEE (BEIXKER) R L,

AU 7 AIELR T EEEICB W TS B AR R
Z 5z I B B T A T 5 (ACGTH, 2001), ¥

FrEfRRBes =t (REIEIHE) © L,
BRAAAEMSE DG4 (GHSERICBITOHTATHS,)
ZDfh (NMEITH 58 CBNFOEMRZER T, AMENZEICRR LSS, R

FREIKT (X)) ICEVWUTORERD D,

MREYRAE  (vol%) JE IR

18 At MAFRIREZ R, W O RIAEIR,

16~12 R4\ - FEREL O, REREHICES 180 B,
FMDSNTRVESE DS R B BB 25 DIEIR N & 5,

10~6  EFARH, PHARRES, Tz 27,
BFHEREE & 72 0 FEEAME IR L, 6~8 73 1% Lol
MMEIET 5,

6 LT ARFRAY 7oA B IR,
—[BIOFEY,, —BEC oA, BFHE, PR L,
WA E 72D #6538 THETE T 5,

12. RIREERH
ARETE M H7e L
BB - gtk 7 L
AEREETEME e L
TEPOBEHE : %ﬁﬁb
IS URB~DFEESE 0 HETEI RV (SEPE T N AGGEEEOKR B EICHIF S TR,
fDF ERE DR L

13. BELOEE
L&, BRESRE © NEY/ BN FICREES T, JEREE F3REER ICHWE DY



20264F4H 1H

CHEORET, »
D REEFEFLVE
IV F AT
B+ afEH

14. @A EDEE

\ NIPPON
SANSO

TNS 11202 ~Jyk (GEThR) [6/7]

Do

ﬁ%ﬁ&*“i%@ii*“%ﬁﬁ_ﬁﬂﬁé

RETRS T2 AX, AEVITHEET, EOEE LT ERSTEM
L %L%itiﬁmﬁ_&ﬂ?é TIR—~V 7 AEREETLHHAEIC
i, DETOMKUTERE L TREAMEZTT 9,

RO BEINIBF LA E DERIHE > TITHY bOTH Y . HHELBT
AT TR B 7RV,

F@%%%k%?é@@ﬁﬁ&Uﬁéﬁv

E#EE S 1046
g (EEE%L) A~V LA (JEfEESNTWHWDHD)
ESpEgag | 752 2.2 (EEHR)
RRERR %Y
SSESL ALY o IR
MARPOL &I X BI1E0 @ JEi%y
A4S SN AR mE
Ed]psaki
(elet 7S
BE N AR 25 (EMET R)
B HKIE MEATHH 19 4 13 (B[l @ 1T DO FR)
15 _H¥ak
HERIE FEATIIAIEE 12 5 (fEBRRMAR 5 BEAT R)
Rt 22 vk fE AN 3 RfEM s RBIRE 1| (BES R)
AL Tpe
RS FEATHRRIES 194 SfE (BIEH )
KR DR &R WG IS X BRI EIT O,
BENRF ORFHRE X, 40°CLL FITfD, FrICEHIT — M2 HTR
FEEH ORISR D B,
REHEBER MO LR L HIC, HEEESEODES,
%@$®*“@%@ Aw7@ﬁﬁﬁ%%<tW®z£ﬁﬁ%%ﬁ
T5,
HEEIZHE ST faliin L IRE L,
BRI L 0 ER T D AE, A e — I — R, KRR ORA
EEIC LB EM . TEEEITT 5,
RS BB ERHEE 120
15. WRAES
BET AREHE %2 5% (JEMEHT R)
B EmEE #%%%LI& B D%t (Bfe3aE2 A 18 H, @4

(LR R e

27 L7k
B
BRIE

it ek
HAE

HIRHE 82 B 2)

MATHH 18 58 (AWM EE TR T RE BRI LK G EY)
FATHH 18 52D 2 (AMEL BHT XX GHRY L OH EY)
FZA L7,

R LR,

BEFIRINY) 3 302

AT E 19 40 13 (B D@17 DOHIFR)

fE RIS 3 R ERBIZESE | (FIEH R)
FEATHAEE 12 & (BRWER ; @A)
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MiAT LRI 194 SRS (mET R)

ARG ET = — NI, RIEONT T AT ARV EATALOTHY kb~ T

BZOWNWTEHBOT —4% v — MZ XD,

DR, TV Ae . WA e, RIKREAT VLV AMEOERSMENHE S,

1)
2)
3)
4)

5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

[FFRREOEE (2020 4F) ) HAPEEM RS

2021 ACGIH TLVs and BEIs

HAGERRRT —2 7 v 7 AREEFRERTI /027wl 19335 A3 (1988)
VKT v AT AT — X5 - WRHSGTIR  FPk T A T3S

SEMI A& % — Rigfifi - Zatis 3 SEMI Uy /30 (1993)

fali - HEFEWE 707 4L 100 KJIRRARE A3 (1987)
FEERM B A% 427 -0 2000 FFRRR H AEESED ABHZS - FFERD A L3S g (1999)
AR SR EEE  (fh) AR TERS (2009 )

GHS 43 %87 —h~" =2 () B S RFAMBL A7 FARBEAER—AA" = /A 04 (2021 27 7ER)

A ARPESEN At [BhF5 - 2535 7L DOV TT | . B APEZEHT 24> (2000 4F)
A AR b - bR AR ) oGT 3 RR~kET 5 i, L H R

[’AIR LIQUIDE : GAS ENCYCLOPEDIA]. ELSEVIER SCIENCE PUBLISHERS (1976 4F)
B HAVERHARER - [S289 @hae fAAHE

i THE R K Z ERIEEETE TN | PR @R ER Ik (2013 4F)
AL (bRl REg > A7 2 CD ROM AR (2007)
LR EEET — 27 v 7 Vol. 1 AbLF T3 A WL

ENTERBEMFICAT ALFEME T — & ~X— A WebKis—Plus £V
JASCEM R TE S Mz et nte  BEGE 21 5

b7 TP b %) SET 7 hR, L H

WG 0H /A AT A R GHS =7 /L SDS 1/~ 7A (2021 4771 2)

A SDS FLHENAED H 6, A &, WEIMLFIMEE S OEIZRIHE TIEH » THA,
FEFRESITEFEHRER N ERRE L O T, 852 BRIV OHAIEE O T
EAEBREWLET,

fER A EVEERETLT L E+0 S 135 220D T, A SDS DA OERCE R S+
MR O B, ZHATFSWET L) BREWWELET,

Uk

fRFEE P
' DUTAT4T- 55/ AT 2= —5—
& sran A

T 601-8349RERFIRAX =5 # Bttt FHETS
TEL.(075)681-2506 FAX. (075)661-0470
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