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k.

ZDREH A%, JTEFRERRZERORDDITHEH LN &,
ZORE T AL, AMETH Y | 2R0MmHRE LIRET D LR EE - 1B
HOFERMENRS 5,
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HEBRE H A PE 3£ 2R 52 (2019 AERR) — bk 50 ppm
* “f{kik¥ 5,000 ppm
ACGIH (2019 4ERf)  TLV-TWA L NE S 25 ppm
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R R BN THEAUIRET 25613, BRERL THEELTZ &,
—ALR BT FERN RO T, HEBRM CHORMERIBEZHET DL ENEEL
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BEME LTOTF—EZ NN, K5y DS 21
KFE -259.1 °C

A B -182.5 C

TEBbiRFE -56.6 °C(0.52 MPa)

—pfb#E -205.0 °C

BEWME LTOT —Z NN, KBRS OS2 R
KFE -252.87 °C

AH -161.5 °C

—WRfbik#FE  -191.5 C

TebiR#E -78.5 °C (5-3E)

AR

BAEME LTOT =X NN, KE, A X, —B{bikdE DR
JH % g
Kk #E 4.0~75.0 % (Z2&H)

AH 5.0~15.4% (ZE5H)

—ffbRE 12.5~74.2 %

FE%Y

BAEME L TOT—HF BN, KFE, AX U OIKEERT
K& 572 °C

AK v B3TC

TR bRFE 2000 CTHI 2 %N —RLIRFIZOESLD
ZF DD DN T HR 2 L

FEi% M

FEi% M

IBAEY O TELT D720, Koy DVEMRE % R~ d,
K 1.82 ml/100ml 7k

A KM 3.31 ml/100ml 7K

—WEfbiEE 2.32 ml/100ml /K
T biRFE 87.8 ml/100ml 7k
(R 1% 20 ‘CoOKIZEIT % Bunsen WIWARE A 100 ml /K IZHaHE
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%
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REM DI CEALT D72, KRy OB 2R~
K% 0. 07

AP 0.56

—mefbiksR 0.97

THRLEGE 1,53 (JEE : ZfEiZ 0 C. 101.3 kPa, Z#K=1)
%

REM DI CEALT D72, KRy DG TR 2773,
KR -239.95 C

AP -82.595 C

—MRfbRFE  -140.24 C
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ABRIED KR, A X —BLIRFZEDREENTWDH 2D, BLHIOTF
TERLENFIT K » IS T 5

FR - FE T L ERIRG T ATH 5
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Z v b LCs(4H)  =1805 ppm. 1659 ppm
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50 PR O IREN BN S,
400 2~3 REREINIZEET & RIS AE T 5,
600~700 1 BECANICIR LWV EET, O F W, &R CHRE ok
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TR B Ak JE T,
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= OV

0. 04 W 22X DR
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FESPTICRFFMICDTE > TIMA S Z &R T
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2.0 MR D3R 72 D,

3.0 VEZEMEDME T U, A2ERRSRE O 2B L M3 L
DA E b LTHND,

4.0 MRS & BHIAZTRL 725, MFIRER SN L T

BEE D& 2 IRAIZAR D, MY DORREE
A D,
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¥ H—psy
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BEhR ORI OERE], LT OIS EBL T2 DB
HBEZET 2 &,

HEEIC LD ERT 52 5581E, A= —T— K, {HK#E
BLOSAHEICLEREM, THEETT 5,

Fesg T A LIRE T 5 & &1, BaFRO T M % KAHZMT 5
AR 1= o RS BN

119

FEF% M

FoLREE 2 55 1 T 6 5 (G5 3 EWE ; —MLIRFBDEA
BN 1 wt%EB25 L0041 %,)

EES 7RO 2, MITHHE 1 85KD2HIRE I (LHELIE
M & HEY)

FER%Y
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T PR & B L ZDORAET— 22— M, IBE T A HotCH+C0.+CO (RTAME, IR LR 32 20%L4
IRV EHT LSO TH D,
5130k

1) BAMEW., ~F /o A7 us g | ALERRT—2 7 v 7 |,
HE R (1989 4F)

2) HARFEEN AW THEE - BF - 7ALI ORI, BAREED 2
2> (2000 4)

3) C.G.A. : TACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-DEFICIENT
ATMOSPHERES |, C.G. A. (1966 4F)

4)  BARTSMm  MbPEE) B8 3~5 i) . LRI

5) L’AIR LIQUIDE : [GAS ENCYCLOPEDIA]. ELSEVIER SCIENCE PUBLISHERS
(1976 4F)

6) ACGIH : 2019 TLVs and BEIs], (2019 4)

7) B HAIEBLHRRER « TS5 57 82 b A )

8) B E LS . HRBRZERIEETTET XA M PRy
B ER IR (2013 42)

9) HAAblh MbFWEESRSIRSE S A7 L 0 CD ROMAR) (2007 4F)

10)  HARPEEN At : THRACREE T AR T % A b, HARFESE T A2 (2006
)

1) A Ta M TR ) oGT 7R, LB AR

I« KSDSEHENED L., AR, WAL E S OMEITEHE TIEH Y £ A,
- EEFHESIDARFARIRVBWE SR E Lo O T, BRI O OBEITE DA E
BLRE NS,
fER A EMEERE TN T L+ 13X E 220D T, A SDS LIS OEEHIE®R & +5
WZHERR D B, FIH TS0,
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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
BEW—2 ) U X — AR OBIRO =D DE KB L OBLRE N OWIE) (2> T, #EICK W HETH
EMTE D, FEMICOWTIX, JISZ7252 2019 fRZZ R S 72V, 2 2Tl mIRM:/FErlE 2 1 E T %
FHE R X O GHS O AIRIE T AZBIT DR FICONWTOEZ T faid 5, Lol, ZOHEBEIICE
S>THOLNED, EENRAIRMYE FERREEZ XS 2BETHD Z L ZRIET D DO TideW,

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. N;: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
ISO 10156:2010, 3 2 [AIRIMET A L 2R L DIRAMIIEB W T, ZTORE T ADEL P TH
KUV RKIRE Teil 6 Te xR 5,
€O : Tci=15.2 %
(5) HIEHEAEC LY, ARET RCEIN D EET S,

2.4 FHEH



(1) LT ORA T ARDIREICBIT H5HEEZ1T 9,
25 % (CO) +10 % (CO5) +20 % (Ar) +45 % (N»)
(2) RIGVET 2D Ki A HAWTERICHE L, BREYWOSMAEREZET 5,
25 % (CO) +[10 % X1.5+20 % X0.55+45 % X1.0] (No)= 25 % (CO) +71 % (N2)=96 %
(3) GEAMAEMELTI00 %15,
100/96 X [25 % (CO) +71 % (N2) J= 26.0 % (CO) +74.0 % (N»)
(4) —MRAbIRFED Tei & EFLB) D VI %%, flEEHERITRA L,

n

X (Vi %/Tci)=26.0/15.2=1.71

1

L71>1THY, ZOREMTTRIEL 725,

2.5 TR FERIIRME & 72 D IR EE D B AR

(1) —BbRFE+ MEREFESLE (LLUFIT AT ~NU T L)
TEMbIRFEEEZ (L LIITIEY AU T L) OKi NSRRI DT, FRGy OIS B D E S
WX THE L RTIUR, 7L IE R Z R T 2 IREITEH S ey, ZLRBREEZ 10 %
22540 % ETELIHE, —LRFED Tei & Vi BELL 2D CORELEFIR LT,
OO PERD LUIT VI OREL D, FHELEEREZR 1 BLOEKR 2177, 18X
UF 2 O CO JRFEMB Al RME & SN D, Bl 21X, C0=30 %, C0=10 %, No=60 %lL. mI#AMEE 535
b,

# 1 C0+C0,+ Ny FE4 # 2  00+C0,+Ar ZHE1]
0O |y | N (8 0 ) | oy | AT (%)
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) —BRLIRF+EFZDOREWY
15.2 % (CO) MR RIAMEL 720 | 15.2 % (CO) LA R FERIAME & 72 5,

(3) —MfbIRE+ T IV DIREWY
9.0 % (CO)EBATRMEL 720 . 9.0 % (CO) LLF2NFERIIRM: & 72 B

(4) —BR LR F+~Y 7 ADOIREY
13.9 % (CO) MR ABAME L 720 | 13.9 % (CO) LA T 23 FERIAME & 70 5

G) —F(bRFE+EHRT NI, —BILRFBHEFR AV T LA, —BLRFB+T LI AT T LADRE
EBFR, TNI ANV TLAD KL BER DT, KRS OFAME & O HIERMERXCEE L 2T g,
RIANE & FERIME 2 X T DI IT R M S e,

2.6 GHS R3IZoW\T FEAEST 101.3 kPa B L V20 CITBWT, ZORAT AZZEREIRE LTS
B, IRET AN 13 % (FFE) LAT CEIEEPE (ABEEIH) 2H 3 5350, 70, B3 (A% TIRE
WCEAR 7R <, 22 TP TR (BREERLPH) 28 12 %Ll FOmRAZ AT 58581%. Ko 1 2Rh5,

3. REAEHOXS
3.1 AdkmiE
3.1.1 ZEMLIRFRBED 10 %L T OHE
— bR #FEIZ, T v b LCs (4H) =1805 ppm, 1659 ppm DOF —Z N6 X4y 3T/ I N TS, bk
ENELFEHEORVWE LISV EInewn, IREWT O _BLRFIREN 10 %L TFOGA, BAEHO



ATEmix (acute toxicity estimate) & (AMmMHEEM) 1%, UUToXTEEINS,
Z ZC. ATEco 1% CO @ LCs (4H) =1659 ppm & L. Cco IXIREWT D COEE (vol%) T D,

ATEmix=ATEco X 100/Cco

AMEFRMED GHS A FEDN X 4y 4 Ti, 2500 ppm<ATEmix =20000 ppm TdH 5, > T, LA LEHINS
Cco D#iFHIE, 8.3 %=Cco<66.4 % L7725, CORENZ DEHICHB T, Kuy4iZpEInNLS, F
77, COREEM 66.4 %LL EDEGEITIZIX S 3 IR HEINDLITHA D,

3.1.2 ZTEMULIRFRBEN 10 %E B H5HEE

REWH O B LRBIREN 10 % a2 B2 256, IREWO ATEnix fliX, L TORTREND,

Z ZC. ATEco 1% CO @ LCso (4H) =1659 ppm & L. Ceo IZIEAWT D COEIE (vol%). Ceox IZIEAWH D
CO. 2 (vol%) T D,

ATEmix=ATEco X (100—Ccos) /Cco

SN b L 9IC, TBLRFEOGHEENEILT D L GHS ORI EELLE D, 2PEREMED GHS 4
FAMN XSy 4 TiE, 2500 ppm<ATEmix=20000 ppm T 5, filziL. “EILIRFEE 20 %aH L TWDHIRAEY
T, R bHEEEIND Cco DHEIPHIZ, 6.6 %=Cco<b3.1 %&b, o> T, _MfLRFDEMA &
DR E S RTIUEDFEILTE 22,

3.1.3 AMHHFEHEDOITNER
AIKD SDS Tik, BMEFMEITIRS 4 & LT0Wa, EREIcE, K3 4 LT-%5A. MGC:12-1 @ SDS
RREHTHZ L,

3.2 AEmtt

— LR FE D EREENEIL, K5y INCOEEN D, F OO SOV T, T — X R E THETE 220,
ZOHAE, —BILRFEON v NATEIRERRAEMEH L CTHET 5,

— WAL RSB DFME &Y, 0.1 %REOHEITIIX I E 2D, 0.1 %L EOGAITIE, K5y 1A L4533
SNL9, L, BMEEN 0.1 %LLE 0.3 %REOLGEITIX, AIKD SDS IZIE#MZ LT 2 L E T dH
DI, TRNANOBEFRRIMEE LA D, 0.3 %LLEOEAIX, SIS & 7 ~NVRROWFIZFHRHT HZ &
W22 A9,

AARD SDS Tk, —BLIRFEOEMEEN 0.3 %LU EE L TERELEZLOTH D,

3.3 FrEERigEEENE (HENXK B/ XEIEKB)

— LR FE O EIERNRESS N (HENE < 88) 13Xy 112, FrEtErligas sttt (EIX< &) 1TXp 21
DHINTWD, EEFEEOLE LIRS, —BILREOD v N7 RERRAZHEH L ToET 5,

THE A4, Iy MATHEBERRZ R Uz, 4D NDEH10, —BLREOEMEREN 1.0 %
R OEA ., FrEtEilgesmtt (EENE @&/ REIEL<E) IRSA4 LD, 1.0 %L EOEE, FiekE
HolgesietE (RENE 8) 13X 112, FreEEiigss sttt (KEIE<KHE) 1IXg 2 ipEsh ks, =7
L. FEE 1.0 %L 10 %REDOEGEITIEL, AIED SDS IZIFWMZ LT 2 LEITH DM, T~
DEEFIRIMEE L7259, 10 %A EDOGAIL, SDS & T~V E RO FIZHHEHTDHZ L1725 9,

AARD SDS TiE, —IVIRFEOEMEEN 10 %L EE LTRELIZHLDOTH D,

* 4
BEMOHEILIEL 725
CO D4y ¥E CODT > NATE/ a)E
FR S
%Eiiﬂﬁf X5 | K41 X432

fi#3



1.0 %

g
Il
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=
v |1V

> 1.0 %
=10 %

4. fEBRYEEECET B EESEICBIT D EEN R EE G R s CIEmES AT TR X 51T
TS ITCUWN D, GHS DFECTRIRIET AN X LIRS, BMEENE (A - HR) BXRG 1~4 25058
SNndbolE, EESEICEIT A5LKME - BT ACHEIN Y T A 2.3 12824 L, [FER B 1953 (%
DA DJEAE T A (GO KD S D)) L7225, GHS S5 FE TRl AN K5y 2 IS, BEmENE
(BN - TAR) PGy I~4 SN b OlE, EdAFICB T 2w ATHHISN T T A 2.3 1IZ5%Y
L. [FEE#HFEFIL 1955 (ZOMMDIEMEHT A (FHEOL D)) b,

Sar| EF%
7T A2 EENTA EEH A LI1Z, 50 CTHS 300 kPa #Hx ARKIELEOWE. £7-1%
20 CT//)101.3 kPa THAEIZKK L2 2WE T, RIZH\BITFTHHLDE N
50
7T A BIKMET A BIKMEST A E1E, 20 CCTHES 101. 3 kPa IZB W T, ZRERALEHEED
2.1 PEIERF O TR 13 %LATFOH D, F72ITBRERA O LR E FROZEMN

12 %Ll EDO T A Z WD,

7T A FERIKME - FERLKME - FEEIET A LIEL Wb T A E 7213 20 CTHES 280 kPa LL L&
2.2 AR IR DEI KM A E TN AL DT A,

77 A wmEA BT A LI ADBBA LI G A ISR T EA U RAIEA 2310 5 A
2.3 (LC50=5000 ml/m’),

5. MmENAMREE
5.1 TWERMEH R
FEET AREEIZEB T DA ET A DERIL, — @ ET ARZHANE 2 558 1 54 B L0 IZ5EHEN
H5,
(1) 1BFRIRF (R ERE LTS EOBRRAEZ NS, LLTFRLC,) OTFRN 10 %L TOH 0,
(7)) MEFRRFRD ERE TROZED 20 %LL EDOH 0,
DM R T RA T AL, WIET AMREEDO T IETT A L 725 O THE BT 5,

5.2 TR

BT AREIEZB T D BT ADERIL, —MEET ZAREZHANE 2 K£5F 2 ZICs S Tnd A
Nz, R OBIMBERRES 2 55 1 HTHRET 28WON, A RA) TRHME S N -3EW CTIES 2 5
DEFRICELDEETAZEN D,

FRLEMEAT A & DIREG T AZHOWTIX, WA LTEGAEOEMEEM (L Cs0) 7235 0 0ppm(4 KefH) LR D
b O RO EEN AMRZZECHEHL SN T DL EET A% 5 0% EEATEREET A LT 5,

— AR BT TS ZTH Y | IBEH ZADAMFMOFHE T EITROFEXTEHET 5,

PZlOO/(nl/P1+n2/P2+ """" +ni/Pi)

P (ppm) : IBE T AOZMERAEMEOMME,

Pi (ppm) : 1S OBMERAGE(L Cso) DfE, 72720, mEOEZFFIZ2WE OREIE
HRKET 2,

n; (%) D ARG A ANO 1 oy DI,

(JF) L CsoDEN 1 FEE LG SN2 WA, TEBRES LN O M OFRRIZEET 5
RIS AT A(GHS) | 3. 13 [2MEt) oFEEX I CESE, 1ot s

fig4
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