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Res P OBIZEE L, N ~—F Tl TidZe b7, FCHMA
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Z&,

BEIL, RCAFA 2T B UINITAD TR TAZIT/R-> TIE
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8. [(RKBFILRUVREHE
HERBE - AAEEAEATSQOI9ER) ¢ —EbkFE 50 ppm
%= “Fe{bfRSE 5,000 ppm
ACGIH (2019 4Fff)  TLV-TWA D —ER bR E 25 ppm
ZafbikE 5,000 ppm
TLV-STEL  : &bk 30,000 ppm

FRIEXR © BN THEAXIRE T 2856803, K2R TA#E LI Z &,
LR FBILEENENO T, HERE CORMEBERBERET DO ENEEL
Uy,
ZER T DOERFRIEFE 18 vol % RIZ /e BNk 2T 5H 2 &y

REE
ek R E R DOMBRIC RV BRIy, BRI, ER YA
FOREER R S
iR, EEORER DR, PRAENRSE
BEROEEOREL DR RRE R IV B 70
9. MEMNRLNEENYE
Y B R B RN
=) 25
B o DR
Pl R ] DREME LTOT—E NN, Ky OflS E T
EHR -209.9 C

Ty -189.3 °C
~Y A -272.2 °C (2.6 MPa)
TEbR#FE -56.6 °C(0.52 MPa)
—fbR#E  -205.0 °C
BE R IIAIEE R DRAME LTOT A NN S OWhS E T
Y5 AONT TN i ER -195.8 °C
Ty -185.8 C
~Y A -268.9 C
TRfkiRFE -78.5 °C (H-1E)
—PRfbiks#E -191.5 C

G - 3 DN

BRETERARCER © 2L

BRI/ FTHRER S

5k R ©OIER%Y

B &R %EAkR oL

5y R IR BE D TEIRE 2000 CTHI 2 %N —BRLRFBICHREI D
F DDA HOWNTIHE R L

pH ©OIER%Y

B i = e

w mOE D RAMOME TELT BT, By DIRIREE 2R3

=H 1.52 ml/100ml 7K
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A R E
BER O/ X3 Ext
R

FEX A A BE

BTtk
FOMDT—H
i SR

B SES

10. REMRURAH
Rt
{2ttt
ol B TR
WEUT B~ & et

BAERME
EBRA & 2 5y R A R

V2= V% 3.41 ml/100ml 7K

N

URVAVN 0.87 ml/100ml 7K

TR bIRFE 87.8 ml/100ml K
—MR bR 2.32 ml/100ml /K

(

R BEIE 20 COKIZEIT S Bunsen WA % 100 ml KIZHE
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BRAW O TEILT D72, Koy DI E 2 ~d
EE S 0.97

7= 1.38

~U A 0.14

“FebRFE 1,53

—M{biRsE 0.97 (FE : #ffi% 0 °C. 101.3 kPa, Z¢&=1)
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IREW O CEALT D728, Kaks OEESIERE 27~
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2= -122.45 C
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e
£
v

LS

fefb s -140.24 C

(drES 31.06 °C

MO TEAT D720, Ko OEEFIE ) 2~ 7,
ES 3.4 MPa

JL=y 4.865 MPa

U 0.227 MPa

Bl 3.491 MPa

Bk 7.3825 MPa

ARPED —BRILIR FE DN G E N TWA T2 R b FI D IFELERSAE I L -
TIEET 5
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L

RO B L IRFEIL, $k, = v 7V E RIS L CEB A VR =L & AR
L. BETS, @RZLIELIO0TEETDH L,
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EHICNERERESEDLZENDH D,

—R bR E L RILA (BR. HE. SoREFO T VR A, iR
{bZEFEE) & ORIG,

¥, WHR, SoFBFEO\a TR T A, W LERE

TR FEEETCIRAE T A B O — IV RATAEL L THNWD &,
T =BT L o C TR LIRENE TSN, —BILRENFAET D,
BHREBUDRGI AL T 7 AW OEEI T A L L THNWD & KK
HOREHE & SOG LT, Ry (Nox) BRET D,

2B, BB X OBWIMREOZ 2 RIZOWTIE, B ARBEEG S
WES 9009-2:2007 [¥&H:, E\GIWT L OB EMERIC K 1T 2 LZ et &F
28 B a— AR NHT A BT L,
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—RRALIRF OWA (RKHK)

VA LCso(4H)  =1805 ppm. 1659 ppm
A LCL, (30 43) =4000 ppm
—WR bR FILFRIE BAI T ARER OB RE AR CHEIERNEN D,
I EZ (ppm) }\{ZIKAODE”EE

50 HREER O IR EN Bl B,

400 2~3 WREINICEATR & NI AT 5,
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L T D,
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P SR

Bl LT DIk R R S IV E E R
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3.0 VEEEMEDMK T U, AEBEEERE O LA IE, 08
Bl okt LTHLD,
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10~11 TRFEREREDSARRE & 70 D, 9 10 43 TR &
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BEEZIIBRA~AOREORNNH 5,
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10~6 vol% b=t e NI NS SR B X N DAY g WiV oo S
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e, FERAEL, PV AZERZ LK 6 5 THRELET S

12. RIEZERFR

A fREME e L
BN - otk fHza L
ARRERM fee L
TRPOBEME fza L
FYE~DF fee L
HE

13. BELDEE

DR AR E O ERWITAEIERT 5 2 &,
RENFE S 1= H AT, BEV TS, ENEE L ERRRAH U, 8EE £ 713058
FIRHAT 52 &,
ZORATARBEET DHAICIE, MEERBIOEAD S 2 THHEE 2 TFRBEL TI2T 5 2
L. FOBCERLIES 2 L ORME BT S 2 L,

D —BMLRBOBIEICHSEE TS L,

D RARDBEEIL, R AEE DM TV, ERENBFIATDRNZ &,

14. X EDIEE

EEE S : 1956
(SR % OH—pky

1066 (%)

1006 (7 /v=y)
1046 (~U 7 )
1013 (g ki)
1016 (—@E{bi)

mnd (EE#%4) D EOMOERET A (OEBRIEE A LRV b D)

(BB R)

EESE (FEHSR) D7 TR 2. 20351k - FEFEMEEIET R)

RERERR . ]

NTSES ALY . ]

MARPOL73/78 Mt @& I KO A

IBC 22— RIZ X I LA

ik S h A REYE

ENHHID b 2356 O
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(ol pey
EHE FEATAH 19 4200 13 Bl D@1 T O [R
RS XX FEICER T A 5B BET ARLIEIZ BT DB E S ZRREEIT,
REXR BENRFORIREE L 40 CLATICRD, FFICESIT— b
ZNFIRE LR OGRS 5,
Ko\ HEBEN M HRnE 92, EEESEBVHS,
BEhh ORI ORE], VT ORIEFEZ T DB
BEZET 2 &,
HEEIC L0 IERT 2581, A =a—T—F, HKE
BXOGAREEICVLEREM, TEEEITT 5,
R AEERHES 126
15. WRES
(bW E PR B B R %Y
BT EEERE FeLRIE 2 55 1 6 5 (55 3WE ; —B{LIRFBOEH
BN 1 wt%aBI2Db00R%%T5,)
EHES 7502, ITHHE1 85KD2RIRE 9 (LHELE
T _REGEY
HEYBIYEGE %4
RET AREZE B 255 (RN A, BlEN R)
WHIE FEATHLANES 12 Sofalmdy (RIEAT R)
AR 2k fEIRRNE 3 SRfaliy s RplEE 1
fize ik MEATHLEIER 194 25
18 B FEATAH5 19 4200 13 B[ OO @4T O il R
REIEGERS 135 FEATAE 10 52 (FFEW'E)
16. ZDHDTER
168 PR & B ZOREET—HX 2 — MMEIRA T A Ny, Ar, He) +C0,+C0O (FERIBRIME) (ZBR 0 1
TH5HLDOTHD,
5| A SCHR
1) HBARBEH. ~F Vo HRATax Vg (B AZERRT—2 7 v 7 ],
ALEHAREY (1989 4)
2) BAPEREN AW (BEHE - BF - T OB\, BAEEN 21
£ (2000 4E)
3) C.G.A. : [ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-DEFICIENT
ATMOSPHERES |, C. G. A. (1966 4F)
4) AR b M iR (B8 3~5 kD) . AL AR
5) L’AIR LIQUIDE : [GAS ENCYCLOPEDIA]. ELSEVIER SCIENCE PUBLISHERS
(1976 47)
6) ACGIH : 2019 TLVs and BEIs]. (2019 4F)
7) BB AR - TEE S e A
8) WIS ER, LS . DHBRRZAEBRIEXTTET XA M | PR
BSEER L (2013 42)
9)  HAblh b EIESSIER S A7 4 0 CD ROMAR) (2007 4F)
10)  HAEEN AW ALK AR T % A b, BAEED 22 (2006
)
1) ATt - e THEEs ) oG] 7, S e
) A SDS FLHEHNAED H 6, &A &, WML FNIMEESEOEIZRIHETIEH » THA,

FEFEEETRERHLEROFNERGRE L2 O T BRI OBREITZOR %
Bl T S0y,
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R FMEFREFTLT L H T LIEE ARV D T, A SDS LIS OEBCER S +5
(CHERBO B RIS,



BAY D GHS 43¥EIC DOV T DfiER

Z OffEEIE, AR SDS IZFLHEE L - B L R R ERRMER K OMEREIZ ) 2 A EME D GHS K32 oW Tl
4258 DT, SDS D—ETILARuN,

A SDS ZH T DIRA AT A DR,/ FE AT E D 3 X OMER A FEMEDO S FIZ DWW TIE, FFEF OH
Wiizp7Zdaan Lt ZATHD ., JIMGA & L CIZRBIDE X F 2RI 5l Ed D,

1. &E  GHS [ZBWTWHED 5 WITREEM OB LR fERYER K ORI T 2 A EEZ T 5
BRIZIE, BRAAT - o RISHESWTT 9 OB KRIFRI & 72> TV D,

BEWORBREE RN WS, TTRMEDERRMEIC SV TIE, FHEIC k> TROMETHE LY . R
EAT O IEDPDSDHWFTEITH) ZENTE D, IBRAETAOREMEX, 1S0 10156:2010 [HRAF LT A
BEM— ) v =R OBIRO - DE KB L OBILEEN DOIE ] 1ITiE-> T, FHRICK W ET S 2
EMTE D, FEMICOWTIX, JISZ7252 2019 fRZZ R S 72V, 2 2Tl mIRM:/FErlE 2 1 E T %
FHRIFIER O GHS 3FEO AT AT DR GICHOWTOEZ F 2T 5, Lo, TOHEICX-
THLIMEDL, EEAR AR FERREEZXATI2RETHDZ L ERIET D H D TEHRY,

HEFEAEMEC OV THREYMORBRIE R 2 WGEEIE, SIRICE > TROTAETHERTE 5, 2721,
REMTOME % DRGIZHOWT, 37T =B 25HEICR6ND, REMTO 1 SOl THLT —4
WIRTIE, IREWITT =2 BEERMO R IZFIZESW TSN HNE TH D,

2. FIME/FERTRME DN E AT
2.1 4K

> (Vi %/Tei)
T,
Vi % : ARPES A 1 OIS &
Tei @ AMRMES R i EEFLDOEREWIZBWT, 1 WELST TEHEKXK LW KEE
Ki @ ZEHRITKH D ARTEMED 2 DZhitREk

2.2 HEHYE

2 (Vi %/Tei) >1
2.3 FJE
(1) IBAEM T ORIEMEHT A D2EFTT D KSR (Ki) 2 MR 5,
Ar:Ki=0. 55, He:Ki=0.9. Ny:Ki=1, C0::Ki=1.5
(2) BRUNORIEET A ERITHRE L, IRAE T AOEMEREZHET 5,
(3) 21K% 100 %IZHiET 5,
(4) PIRMED ARGy D Te 25 afED D 5
IS0 10156:2010, & 2 [AIBRMET A L 2R & DIREMITIBNT, EDIRE T ANZELKHF TH K LRWER
KIREE Teil 76 Te A2 RD 5,
€O : Tci=15.2 %
(5) HIEHEAEC LY, ARET RCEIN D EET S,
2.4 FEBHI
(1) LT ORA T AR IREICBIT H5HEZ1T 9,



5 % (C0) +10 % (CO.) +30 % (Ar) +55 % (N»)

(2) NEMWEAAD K EEZ AW TERICHRAE L, REVOFEMAIRELZFHET 5,

5 % (CO) +[10 % X1.5+30 % X0.55+55 % X1.0](N2)= 5 % (CO) +86.5 % (N2)=91.5 %

(3) BEAFAZMIELTI100 %&T 2,

100/91.5X [5 % (CO) +86.5 % (Nz) J= 5.5 % (C0) +94.5 % (No)

(4) —EB{LIKFED Tei & R B) D Vi %%, HEEUERITAAL,

n

> (Vi %/Tci)=5.5/15.2=0. 36

1

0.36<1 THY. ZOIRAEMIIFERRIEE 725,

2.5 WML FERIRME & 72 D IREE D BRI
(1) —BRfbiRFE+ MERF+ER (B LET VT AU T L)

TRMbRELEE (L LTI ~NUTL) OK BNERALDTD. KRR OGS B D E R
X TEHE

L7p i auE, mrsME & JERTIME 2 (X3 2 I IR R H S sy,

TEAMEIRFRIREE R 10 %005 40 % E TS, —BEIRFED Tei & Vi BWE L7225 CO R A FHA
L7,

BOOMONERL LUAIT VI OREL RS, R LEEREZR 1 BIOR2 17T, £1BXL
W 2 O CO PREELLFIERMRME L S D, Bl x1E, CO=10 %, C0=10 %. No=80 %l%. FE R
LN,

#1 C0+C0y+N, ZHE %2 C0+CO,+Ar FHE
0 (%) (222) No (%) C0 (%) (222) Ar (%)
16.0 10.0 74.0 10.5 10.0 79.5
16. 7 20.0 63. 3 12. 1 20.0 67.9
17.5 30.0 52.5 13.6 30.0 56. 4
18. 2 40. 0 41.8 15.2 40. 0 44, 8

(2) —MALIRF+ERZDIREY

15.2 % (CO) MR FIAMEL 720 | 15.2 % (CO) LA FASFERIEAME & 72 5,

(3) —ER{LIRFBE+T LT DIRE

9.0 % (CO)EMTIAMEL 721D | 9.0 % (CO) LA FMIERTBRME & 72 D,

(4) —RALERFE+~ Y U LDRE

13.9 % (CO)BMA AR L 7200 . 13.9 % (CO) LA F 2N FERIAME & 72 5

(6) ~MALIRF +EHR+T VT —BALRF T EFR ANV VA, —BRILRFE T T4 T LADREY

3.
3.
3.

ER, TNIL NV YLD K BERDTD, RGOS B B HEEEXTHE L2 g i,
FIRIE & AT 2 X34 D IR ELIT R S v,

REREEDOX 5y

1 SEEE

1.1 ZELRFEEN 10 %L TOHE

—W b REIE, T v b LCs (4H) =1805 ppm, 1659 ppm OF —F M6 K453 323 IN TS, bk

ENEL BEORWYE LIXE0EINZV, IREMT O “BBILRFBIREN 10 %L TOLE, IREMO
ATEmix (acute toxicity estimate) f (BMEmMHETEME) 1. U ToXTEINS,

T 2T, ATEco % CO @ LCs (4H) =1659 ppm & L Cco [FRAWT D CORE (vol%) Th 2.,



ATEmix=ATEco X 100/Cco

ZMEFEMED GHS 4 E2 XAy 4 Tik. 2500 ppm<ATEmix =20000 ppm T 5, - T, FRAMLLEH IS
Cco DHFIFIE, 8.3 %=Cco<66.4 % L7202, COPRFENZ DFHITIH W TIE, Koy 4iZpEInko, F
72, COREEMN 66.4 %L EDOLGEITIIX S 3 IZHEINLITHA I,

3.1.2 B LIRFBBEN 10 %2B25HBE

REH O ZLIRFBIRED 10 %x B2 556, BAEWO ATEnix fEIX, L FOXTEREIND,

= Z T, ATEco IZ CO @ LCso (4H) =1659 ppm & L. Cco IZIEAWHF D CO JEEE (vol%) . Ceos IZIREWTF D
COJEEE (vol%) Tdh b,

ATEmix=ATEcoX (100—Ccos) /Cco

SN D 0T, ZRERFBOGHENELT H & GHS DX HAMELE L, 2tEEIED GHS 43
HAX Sy 4 TiE, 2500 ppm<ATEmix=20000 ppm T&H 5, FlziE. “EILIRFEE 20 %EA L TCWLHIEEY
T, FRANBBEHEND Ceco DEFHIL, 6.6 %=Cco<53.12 %&b, fit>T. _MLRFEDOLAE &
MPRFE S 72T IUTHFEIT TE 720,

3.1.3 SMFEHEOTNVER
AARD SDS TiE, AMEFEMIER S 34t LTnd, Bk, Ko3//4 EELTESE. 70 VEHE
IXFE3DEICEDLDOTHERT D, AMED SIS IS ETH SN TWDLLSNER L5, ZOfh
DILEX, il 245N, FrEEigas ettt (HENE< & IKEIEL<E) O GHS I L > TikE D
72O, BERIINERWNTHA I,

<3
X5 X4y 3 X434
VRV E<AH LT
fEBRA ENENG R WANT D & A W5 EHE
BEEZEX | BeRER | BANTBRKOBWGFTCREIEAT | BAITHRKO B WIEFT TR # A
HZ L LTk
JERALE | WA LT  EROFRERG I | WA LTSS - ZROFRER ST
L LR T WEBTRESED 2 & | LR LT WERBATIRESED Z &
PERRCHERE T 5 Z & ROy E & X IERNCEE T H 2 &
RE Res B L TBZ L
3.2 AFHEME

— LR EE DERTENEIL. K5y IS EN D, F DD SIZHOWTIE, T —Z RETHETE 220,
ZOHRE. —LIKRFEDOH v N A TE PR R AR L THMET S,

—LRFOFEMEED, 0.1 %ARHOLGEITIIX DI E 725, 0.1 %LL EDOLGAEIZIX, K43 1A L35
Shd&kd, 72720, BEEN 0.1 %LLE 0.3 %RMOHEITIE, AIED SDS IZIEH % L3 2 LEILH
DI, TRNASNOEEFRRIMEE LA D, 0.3 %L EOLEIL, SIS & T ~NVRROWFIZHHT HZ &
27259,

AARD SDS TliE, —ILIRFOHMEEN 0.3 WU EL LTRELZLDOTH S,

3.3 REERigEEE (HENXKE/XEIFKB)

—WR bR E DO FFERE g (EENE < #8) 13Xy 112, FreEEilgss st (EIX< ) 13X 212
MHEENTWD, AHFEORA EREC, —BLRFEOT v AT/ JRERRAZHH L CToET 5,
T4, Wy "ATHE BERREZR L, 40009055910, —(LREZEOEMEEN 1.0 %
RIGOBE, FrEEelmsastt EENE @& RIEIE<E) 1ZRSERD, 1.0 %L EDOEA . HiEkE

fi#3



Molgs ittt (RENEX< &) 1T 11, FreEErlgasmrt (EIE<K R IRy 2 s Lo, =72
L. SMEEN 1.0 %LLE 10 %REOHAIZIE, AIKRO SDS IIHF#R A FL# T 2 L EIXH DB, TUb~
DEEF LB L 72 A D, 10 %L EOBEAIE, SDS & F~ULE RO FICER#EHTHZ Li1c7e b,

AAKRD SDS TlE., —FLIREDOEAMEEN 1.0 %LLE 10 %R e LTREBLI-LDOTH B,

# 4
IREMOHIEIYEL 72 5
CO D4Y¥A CO DAy MA T/ B
[
P— Bi; S Hes 1T
%Eiiﬂﬁ* oy | Ea K53 2
HE
R > 1.0 %
'§|‘:‘»
HEIX< 58 1 =10 %
. = 1.0 %
7 =
ﬁ@ci<% 2 210 %

4. fEbRYEEEICBET 2 EESRICBT AREST A

[ fE R s B & CIEmET AL TRED L 2 2SN TV 5, GHS I BV CatedmEtE WA - 4
A) MR A~AZHFEEND O, EESEICBT BT ALY 7T X 2.3 1234 L, FHEE 5
1955 (ZDOMDEMEH A (GFEHEOL D)) Lied,

3 e
T3 5A JEF%

7T A2 B A BEH A L1X. 50 CTHES 300 kPa ZB 2 AXRKELZEOWE., £-1%
20 CT//)101.3 kPa THAEIZKK L2 2WE T, RIZHBITFTHHLDE N

50
77 A BIKMEH A FlkMEA A L1, 20 CCTHES] 101.3 kPa lZB W T, 2R ERA LIZHED
2.1 JEFEIRF O TR 13 %LLFDH O, FIZIFBERIBR O LR & FROZEN

12 %LLED T A Z NS,

77 A FEFIAME - FEFIKME - FEFRMEST A L 1E. Wb A E 721X 20 CT/ES) 280 kPa LA E &
2.2 FEBmMEHT A B F1 KM A FETITFMEST ALUSND T A,

77 & A w2 LAZADWAN LT G A iR S RAE 252 2 0 %
2.3 (LC5p=5000 ml/m").,

5. MmENAMREE
5.1 TWERMEH R

FEET AREEIZEB T D AET A DERIL, — @ ET ARZHANE 2 558 1 54 B L O IZFEHEN
H5,

() JBRIRF (BRERE LG ADEBERBRZ VS, LLTFREILT,) OTFRN 10 %LLTFOH 0,

(1) JERIERD LR E TROZEN 20 %LL EO S D,
ZOFMEERTZTIRAG T AL, @ET AREEO T ET A L 725 O TCHEEEZET 5,

5.2 TR

BT AREIEICB T D@ ADERIL, —EET AREZHANE 2 &5 2 ZlCitdicnTnbd A
Nz, B R OBIMEFRES 2 558 1 I CHRET 28WON, T A (BA) TRl S - EW TIES 2 54
DEBRICELDEET A ZN D,

FEREMEN AL DIRE T AZHONWTIE, A LZZHAEDOAMERIE(L Cs50) 285 0 0ppm (4 BERE) LLF D
HOROEET AREEIE |G STV L EET A% 5 0% EEATEEIET A LT 5,
—BRLIRFIIFIET A TH Y | IREVT ADRMEFEEOHAE T IRIIROHETHEIBET 2,

PZlOO/(nl/Pl+n2/P2+ """" +ni/Pi)

fi74



P (ppm) : BAEHADOZAMERATNEDMM,

P: (opm) : i OAMBAEIE(L Cso) DE, 7272 L. mHEOEEF-20WHEOBRAIT
R &35,

ni (%) C RATARO i DR,

() L CsoDfEn 1 KEME LG SN2 W GEICIE, TEEES Lm0 S E ORRICET S
HHRAFI AT LA(GHS) ) HF3. 1% [AMdEE) OFEEEXICESE, 1 KHTOHIE%
2 CHl- Tl % 4 RFICH ST 28l & 5,



