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ILFWE - BREHOXH
b4 Xid—es (kX

T CRRBBEUCT-EE. JFEETARNGS D
FREDZDIRETAZRATSHE BEICLVELET L LN
HD

ERE O T bIRFEEERBRAT DL &, AMRICREEL 52D
BEH ARG T ANE L LIRICANUE, IROBE., H5 0%
LHAOBENLH D

Ba
(25 (V) 75"y (Ar), A9 (He) ) + RIS (COs) +7Kk K (8

Bk OEEE:
BHRAREHEE
{LFEW'E CAS No TTE b3 Tk IR EE (vol%)
6T 7727-37-9  28.01 1 FH 4% 1 5 100— (Ar+He+C04+Hs,)
T 7440-37-1  39.95 6 A Ak 6 A Ak 100— (Ny+He+C05+H,)
~U L 7440-59-7 4,00 1 4+ 1t FH 4 100~ (No+Ar+CO,+Hy)
A 124-38-9 44. 01 (1) 169 INEWE
KFE 1333-74-0 2.02 1 FH 4 1t FH 4
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IR ANEKE T TSR LIRE L, BRIE. B EE e zbi
ST, K AITUVIERESESD 2 &,

ZDORE T ANMANE I L TW DAL, —BIbRFE T
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Do
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7R BB KEEFE L TR EMHEIT D 2 &,
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i RO v » 71k, FHENCERD A2 b, REsEfH LR
WE T, BRIV FTHZ L,
ResOHEFEEHA LT, TG EERAT L,
JESFHEEER OB AT H T2 - TlE, Beaft DR I Z WD O T
A ESTbDOEERT D Z &,

JE R & IE UWELREI THUY 1 72t . Bassr 2 BT DR,
JETTREE R DS IFREE N RV & KR ANCE L T 5, 0
%, ®o W EEBAEHL, ZOMEEPIL, JEHTEEORIREIC
RYAN ST ST (TRewar L ATETH AR VAl e A

Rer ORI AT 2 > RVIZFTEOW Z A L, Fasftidd
S>< VEAT A Z &,
BEIFOBICEE L, N~ T\ by, FCTHM
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T IXEEE D BIEZ 2T, B 0 E S L OYE R FHICHE O
Z&,

BEIL, RCAFA 22T 2B UIMNIT AD T TAZIT/R-> TIE
ASSYAIAN

RerDIEH, FHEE BEAPB L OLEEBE DRV 4 Lo %1,
KRB TIIATORN T &,

REOZAH, FrRFELEZHELTZD, LD, TN L LnD
Es
FERZIIEARDIES1% 0.1 MPa LA EFR L, B IIHFEICESRTE
PADT-1%., RS v v 72 AHT T, BN AR ES KT
Z &,
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ZDORED AL T B4 7 EHONT TOEEIZT, IRAETADHR
ANz EEBIT, HaRRKEITV., LR EEIHEVT O
&,

KNI O BN E LI BREZRET 2 BRI TH A%
THEAITIE. AEZ ADWRWHANZET T, H A H A 54 Eh
MBI L TiTo 2 &,
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HDT, @WETHEMT T AN b,
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HI &,
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FAEXR D BRI, K FERES 2k,
RE
RER
B FAF
Y 72 BRIt 3R AIRPE S AR L L CHOFEEHO T A LXK L, HALNHRSR
TR ELGIC, R TCARB L ORI AR L TEL Z &,
D REMERIT, HMAREEHRTD L,
JRARES IE D ZOREAT A, RETH Y ZER. BEFE. T OMOBRLIES A
EIRET D EIRBE - IBROMERIER D D,
BEIRRESMEOHM - FEMEOFRERC, @ LRI o s nEoicT s &,
TARERESRME BEHEAEEZIRVESIICL., BEACLL FICHESZ &,
s AKIZTORW, RO BAF iz L2 GATICE S 2k,
D REEL O 2 m INIZIX, LEREREEAR TG ERE, K
KEZIFFLAMES LATBKEO S D EENRNT &,
EEER D KRROANR=IT ST, KOBERPPLRNE T D
L.
D ERBERST — ABOE S ITHRE LN &,
TR D BIET AL LTHWESNEERBTHD 2 L,
8. F<EMLRUREBHE
HRBEE  OAREEHEAEFSQI9ER) © ZEE{kRFE 5,000 ppm
= :
ACGIH(2019 4EJiK) TLV-TWA @ —f&{kfesE 5,000 ppm
TLV-STEL @ —F&{kfk3 30,000 ppm

BERR - BNTHAZRIIRE AL, 52 B ¢r#E L2 T Z &,
ZE P OEEFZIREN 18 vol Yo Rl IZ 72 B2V 21T 52 &,

RER
INEOR (R R
FORER
R, EHEmOEEE
BEEROHEDREL

9. MENERULFHME
WEIR AR
&
2w
Rl AL/ U [ AR

P RIIIHE R
B O R i

AT
1P TR K OB
ERRFL/FTRIRA

MBI L0 2R g, BRRIE g, R~ AT
P

PR, PRAENRSE

KR 22 RFERIT D B 720

RIS

e

i)

BEME L TOT —Z BN, Ky OfRZ7R7
EHR -209.9 C

7oAy -189.3 C

AU 7L =272.2 C(2.6 MPa)

T ERfbikFE -56.6 C(0.52 MPa)

K& -259.1 C#Z4 L2
BAEME LTOT —2 NN, FRS O S E2RT
EHR -195.8 C

TAIy  -185.8 °C
~U A -268.9 C
TRk -78.5 °C (FiE)
KFE -252.87 °C

DRI

REME LTOT —Z 030, KFEOBRFIAZ R,
4.0~75.0 % (Z25H)
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5l kK R
HRFEKR

4y R IR B
prH

LR
B R OE

-7 % J—)\/K
S BefREk (log i)

FERO/ I3HE

B
KA A

VA -
FDMOT —H
g R B

B SES

10. KEHRURGHE

Rt
gttt
feolp S TR
BT B Gl

EAERYE

ERRA &2 PR

%Y

BAWE LTOF—Z NN, KFJEORKKS LT
572 °C

T bIRFE 2000 CTH 2 %N —B LIRBIZOMEIIND
F DD RRIFIT N TR L

%Y

o FEREY

BEAEWOM TELT D720, Koy DURHRE 273
=H 1.52 ml1/100 ml /K

Ty 3.41 ml/100 ml K

~U 2 0.87 ml/100 ml /K

TEB(biREE 87.3 ml/100 ml K

Ik 1.82 ml/100 ml /K

(FEE : BEI1X 20 ‘CoOKIZEIT D Bunsen W fEE %2 100 ml /KIZHA
BLT-HE)

%4

FER%Y

BB O TEILT D=6, Koy OFARIE 2~
EHR 0. 97
7oAy 1,38
~UmA o 0.14
TPefbfRE 1,53

IKFH 0.07 (FEE : fliX 0 °C, 101.3 kPa, Z25=1)
%Y

s IRBW O TEALT D720, F A OEESIRE 2777,

ZEFH  -146.95C
TAy -122.45°C
~U A -267.95C
“{bERFE 31.06C
KF#E  -239.95C

D IREBMOMEL TELT D720, KRy DERRET) 27",

ZEF# 3. 4MPa
T2 4. 865MPa
~U 7L 0.227MPa
TRk 7.3825MPa
K 1.316MPa

BICAIDKFE N E ENTWD T2 BRALFI D AFAERLSRMT L » TEX
&Y%,
R - WE TR ZERRETATH D,

7L

KB LALH (BB, HHE, SoRHFEO T R A, Wb E5E
M) L DR,

ek, HHE, SoRFEO 0T URT A, HBLERSE

TR FEEETIRAE T AEREHAO Y — )V RATALE LTHWD &,
T— 7B X o C R bRFENETT SN, —BILIRENRET D,
BREGUIRAGT AT 7 A<YGIMOEEI T A L LTHWD & KK
HOEEE & FOG LT, R8Ik (Nox) BRAET D,
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3
RiZHTHEE
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3

I 85 0% 1
VIR R A
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3
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k. BB L OBGIEEOZ e R ICHOWTIT. B ARER SR
WES9009-2:2007 {54z, B &k OBEE/ESIC BT 2 LEefE 5H2
H:ba—2bkOTA|] 28BTHZ L,

DOZERT O TRALR IR APRE S LRI DI ot MRS LIRO &9 2

P SN =
CO, PR NERA~DFHE
0.04 vol% BB DR E

0.5 vol% TR (TLV)

1.5 vol% VEZEME S K ORI B 1T 28 2 16 1T & P E Y
WOl TMADZENTE LN, AT LU AGGHIC
WEBOHDIGENDH D, MRNELS 72D,

2.0 vol% VEZEMEDME T U, AAFRRE D2 b3 Mt IRdE7e & %Ak
ELTHEND,

3.0 vol% FEIG S HIZIEL 72 D, FEEAMEIN L € B E D & 2 X IRAE
2725, MY ORNREETR 2D,

4.0 vol% WERE DSHREE I INEEIC 72 D, < DARIEE A ETitZ B
VVIRRBIZ 72 D, 30 /3 D &R CHEER i 277,

5.0 vol% WER SRS\ INEEIC 72 D, < DARIEE A ETitZ B
VIREBIZ 22 B, 30 DB T CHEIEREZ B 27,

7~9 vol% 16 3 CEMAE D,

10~11 vol%
15~20 vol%
25~30 vol%

THEREREDS AN BE L 72 D, K10 3 CEMAM &2 5,
FIZEVER ZRT,

FEIRAR T, MR T, BRiE, ROTRE/IRE, MRB AR Z L,
FRER]CHEIZE D,

e L

B L

B L
B L

B L
B L
B L

7 L

e L

ZER L ERT S 2 Lic kY I AT A L LTERT S

S Ii JiE R

18 vol% MR FRIRIEZ AR, I O KAER

16~12 vol% JRHH « PR DM, FEAHEPIZE 103N
HESMESES RS, SRS ORI & 5

EARAE, PR TV AR T

SMEREE L 720 . FERME L L. 6~8 S LM E T 5
FRERE 7o AR R BE . —[E O T—BRD 9 Bz ke, &
e, PEfSEIE, T WA E 7206 43 THELET D

10~6 vol%

6 vol%LLTF
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L
L
L
L
L

it 1 5 o i%@iiﬁ”“wﬂ%%‘ [CIRAG S Z L,

r—L-DD

WIS T2 T AL, #7200

WCHHE T, BN R LS ER AU, BEE 03 0kE

%_&ﬂﬁé L,
D ZORAB T AEBEFET HLEICE, VETOBKICERE L TRERENEITH 2 &,
D ORARDBEFEIT, *W%ﬁﬁﬁﬁw\ﬁ%%ﬁ%iuﬁb@m:&
14. BiE LDEE
EHEE S 1954
% OH—RSy
1066 (%)
1006 (7 /v=y)
1046 (VU 7 )
1013 (ZFE{birF)
1049 (K%)
fnd (EEEmEL) ZOMDIERFEH A (BIAED D)
EE#E 3R 77 A 2.1 (BLKMEREATR)
paEe g FEi% M
VTG FEi% M
MAPPOL73/78 [t /g FE%4
£ II XKW IBC =
— RIZEBIE6H
AL X B IR
EINHHID B 5 56 OFHIF#
BET AR EH 25 (EMEH )
B s
HERIE FMEATHAIEE 12 & (fBBRWAR: & ET A)
AR etk fEBRIEE 3 SRfa i RplZR 1 @EAd A
VIR TPeS
MLZETE TEATHLRIERS 194 55
(el pey
EEE FEATAH 19 4500 13 Hl 0D 81T D[R
TR T RICE T 5 I E T AMEZEIC BT D REIC IS BRI EEIT ),
KRl DR EX R %@ﬁ@*“mﬁi«)cuTL%o FricZS3y— b

RARC S EREES

ZHRE EH OB IEICEED 5,
RN IO S0 XK )12,
B DRSO
HiExhd &,
B L ET 5580, A e —— K,
BRGNS EICLEREM, TEE#ETT 5,
e A LIRS 5 & X1k, BasIr O m % REHZImT 5
AN 1] = o N SN
. 115

HEERSEOH D,
)V T DB 2B T2 D3RR

TH K%
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fLEMESHEETEREE LY

15. FRAES
FBE L e
=EWB B
B AR
R
ARRAZ 2YE
WiZevs
EEIE

16. TDOHDIER
18 A #iF
51 FSCHER

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
)

D B eAARRE 24 0 14,15 EBRA F LT EEICET
D fEfRtE XA FEEEORTRE
o FEEY
B 2 5 (EMET R)
FMEATHLANES 12 &G (ST )
fE NG 3 SRfali s RBIZRE 1 EEH A
MEATHLRIES 194 55
WEATA S 19 400 13 Hiij O @IT DOHIFR

ZDRET —H 2 — X IRE T A (N, Ar, He) +COo+Hy (RTERIME) IZFR Y 16 42
HLDOTHD,

HAREBEEW, ~F Y o TATa X 7 VIR T A RERR T —2 7 v 7 |, M
EHRE (1989 4F)

AAEEN A : [ - 2F - TAILOB . AREELYN A S
(2000 4F)

C. G. A. : TACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-DEFICIENT

ATMOSPHERES |, C. G. A. (1966 4F)

A AR b - b5 (85 3~5 i) . L R

[’ATR LIQUIDE : GAS ENCYCLOPEDIA], ELSEVIER SCIENCE PUBLISHERS

(1976 4F)

ACGIH : 2019 TLVs and BEIs| (2019 4F)

B H AL AR - [ B e A

oSl SEERG LR . TR R ZERIEEFTET A M) . PR
SER IR (2013 A7)

Akt MBI 27 2« CD ROM KR (2007 4F)
HARPESE T At - HRAGIRBE T ABR T ¥ A b, HAREET A (2006
)

LTyt b L% &GT 7R, L AR

AR SDS FLHANED I b, GHE., WEHILFEMMEESOMIIEIHECIEH v THA,
HEEFESI RO BNERRE L O T, BB RO OERILIF D%
BlRE N Uy,

fERA EVEE RIS T L o LTS 20O T, A SDS LIS OEEHIE®R S 145
WHER O E. FIH TS,



BEYDGH S HEIZ OV T DR

Z OfFFE. ARO SDS IZELHE L 72 B b PR fE IR MRS L OMERR 1T x5 A EE D GHS X472 20Tl
B4 2% 6 DT, SDS D—ETILZRVY,
A SDS (B DIREH ADRRYE/FEATIRIME D 3R K OMERA FEMEO DFEIC O W TE, FFEEOH
Wricp7Z2hnb & ZATHY, JIMGA & LTIERBIOE 2 ARt HI2E L5,

1. #®E  GHS IZBWTHHE D D WA OWMEYLFEHGERYEE DT 2821, RBRE21T - 72 R
IZEASNTTI ORKFERIE 7o TS, L., aBRMEDGERRMEIZ W T \# IZE > TRDOET
DL, BBREITODEDLDEDLNGITEITHI ZENTE D,

BAE T AORMEX, IS0 10156:2010 [HAB I OHT RAREEYM — U VX —HHFOZIRD 72D D75k
BILOMLEENOWRE] ITHW-> T, FHREICEVDETHZ LN TX 5, BT OV TIL, JIS Z 7252:2019
A I,

T ZCUEL RIBRME S FERTIRME A HIE T D EHE G AR O GHS SO AR AT D KT OV T
EZF T 5, L, ZOHBIZL o TELNED., EENR IR FETRIEEZ X3 2 RE
ThHDHILZRIT D HD TR,

A EMICOWT LIRS %@ﬁ%#%ﬁ&wﬁA 1. EIC LS TROFETHENTE S, 277 L.
%$®@ﬁ®& _wa‘%“ﬁf ENRBLGEIRONDAREMTD 1 DSOS THT — &wﬁfm

BEWNET — 2 BEER DRy 1212 ST ﬁéhém%f%é ﬁﬂ_owfi\HSZWWQM9%§%
éhtw Z 2T %mﬁm@%ﬁﬁ($@1<%)@ﬂm_owf%ﬁféo

2. WIHRME/FEVIRME DY B TE
2.1 ARK

(Vi %/Tei)
i=1
T,
Vi % : Ak 1 O ME R
Tei @ FAAPE i LEFEL DORAWICEWNT, 1 BNELQTTE K LR WEKREE
Ki :  ZERITHHT D AR A OZEAhitREk

2.2 YEEHE

X (Vi %/Tei) >1
i=1
2.3 $ﬁ
(D) REVTORIEMNET A DERZIIT HEEMRE (Ki) 2R3 5
Ar.K1—O.55\ He:Ki=0.9, Ny:Ki=1, C0,:Ki=1.5
(2) BHRUNDOARIEMET A ZEFITHE L, BE VT A DOEMBELFET D,
(3) &K% 100 %ITHET D,
(4) FIBRMET ZREAY D Te R A TN 5,
(ISO 10156:2010, 3% 2 [ARMEN R L 2 E L DIREMITEBW T, ZOREB T ANZELRF THE A LN
B RIERE Tei] 26 TefZiaRd 5,
Hy : Tei=5.5 %
(5) PRI, TET AT EEINDEFET D,



2.4 FHEA
(1) LLFORA T ARSIBREICBIT 2HEEZITO.,
6 % (Hy) +14 % (CO,) +40 % (No) +40 % (Ar)
2) RIEMEATAD K EEHWTERICHE L, IREVMOEMEELZFET D,
6 % (Hy) +[14 % X1.5+40 %X 1.0+40 %x0.55] (\N2)= 6 % (H,) +83 % (N») =89 %
(3) GEAFAEMELTI00 %ET 5,
100/89X [6 % (Hy) +83 % (No) 1= 6.7 % (Hy) +93.3 % (Ny)
(4) KFEDTei & FFB)DVI %%, HiEERERIZAA L,

n

X (Vi %/Tci)=6.7/5.5=1.22

i=1

1.22>1 THY ., ZOREWIIRIEL S,

2.5 TWIRMEFERIRME & 72 IR EE O BARHY

(1) KF+ ZB{LRFEOREY
8.03 % (Ho) EASFIBAME L 72 1) | 8.03 % (Ho) AT 2NFETIRM: & 72 %

(2) KFE+WALRFEHEHR, KT+ BEREFE+FT AT (b LLIEIANY T L), KE+F BLRE+ZE
FHT NI (B LLIEFANT T L) DORE
TR ik, BE, T ANV T LAOK BDENENRL DD, KRG DS E B & H)E S
NCEE LA AUE, IR LR TIAME A2 X IR IR H S 7w,

<FtEpI1 >

TIRACIRFBIRIEE 0.5 %D 50 % FE TELEI ., oD Tei & Vi WELL 22 RLBEAFHE Lz, 7%
DRGNS LA Ar OIREL 725, SR LIEMEEZR I BLOR 2T, HR1BLUOE2DOH,
RESHD AR & S D, BlxiX, H=d %, C0.=15 %, Ar=81 %ld, FIBAMEEL I LD,

2% 1 H2+C02+N2 g‘l’%fﬂ ﬁ 2 H2+C02+AI’ %‘l’%ﬁj

Hy (%) (222) N, (%) Hy (%) (222) Ar (%)

5.5 0.5 94.0 3.1 0.5 96. 4

5.6 5.0 89. 4 3.4 5.0 91.6

5.9 15.0 79. 1 3.9 15.0 81.1

6.2 25.0 68. 8 4.4 25.0 70. 6

6.9 50.0 43.1 5.8 50.0 44. 2
<FtEpH 2 >

WHLTN A EEREL LTI10 %06 40 %ETENEE, oD Tei & Vi NVELL RS L BEL
R U, B OSSN T BLIRFEORE LD, SR LUEEREZE IR T, £3 0O HLEEBNA
PR E IS, BlZIE, H=6 %, C0:=34 %, No=30 %. Ar=30 %%, RIAMEE AL D,

# 3 Ho+COy+No+Ar FHE

H: (%) 0, (%) N: (%) Ar (%)
7.3 72.7 10.0 10.0
6.5 53.5 20. 0 20. 0
5.7 34.3 30.0 30.0
4.9 15. 1 40.0 40.0

3. fElRWEmEICBEY 5 EES IR T 2/EN R EE e Rl L TS ET AL TR & 91
DI TS, GHS EIZRIT X0 1 ORI AT EEFEICBIT 527 7 X 2.1 12§48 L, FEhEFE

fiF2




B3 1954 (FOMOIEMEY A BLAIED L D)) L7285, L L, GHS AMEICEIT K4 2 D AlkiEH 213,
FLOF N 2 O e DI NS DEMAEIL Y 7 2 2.9, EHF U 1956 (2 OMOMERTA
DIERZH LN E D)) ERADTEENPLETHD,

ok EF
JTA2 @EHA EES A 1L, 50 CTHES 300 kPa #iBE 2 AARKIELZFO>WE., £7-1%
20 CTHT) 101.3 kPa THEAICKAK L 25WET, RITHBITLHHDE N
I
7T A BlLREA A BIkMES R LE, 20 CT/ES 101, 3 kPa lZBW T, ZZRERA LIZHAD
2.1 FEFERA D TR 13 LA Db D, FIXEHBR O LR E TFROZEN
12 %L EDOHT A E NS,
77 A FEBIKMES  FEBIKMEFT R &L, WAL A E 721X 20 ‘CTHS 280 kPa LI k& 72255k
2.2 A (FEFEM MEHAETITFMET ALSND T A,
DHD)
77 A gt A BIET A LIZADPRALTZGE IO EIERA IIERIER 2% 2 7 A
2.3 (LC50=5000 ml/m%),

4. BETAREREDFRMELS X BT AR I B FME T A D EFRIL.
AIE 281 54 BLORIIEHEHND D,

() 1B (R ERE LTEGADBERERZ V5, LLFRT,) OTFRN 10 %LLTFDOH D,
(7)) JEFERFD B[R ETROZED 20 %LLEDO B D,
ZOFMERT-TIRAE T AL, @ET ARLEEO T RET A L 725 O THEEEET 5,

— T AR B

5. A FEHEDO XSy
5.1 ®KEErRas N (BMENT<8)

TRABIRSEIE, SIREOT B TIEIMR PRI L, £, HOBREERANRO 6D L b
A A TR ERRRINERR e (RENECER) X5 3 Enfish T, Lo T, FrERilEss et (HEN
KHE) X433 DI AN 200 EZENTWHIRAE A AL, [F U< FrEtEnlisds st (HEIZ<ER) K93 &
Y| kPR (RERF) OBMPBEL 72D, AESDS 1E, X7 3 ITHBHI MR CO IREDIRE T A 48
ELTRHMEINEHDTH S,

X3 3TN D (LR FIREOL A, AR SDS O 2. fERAEMEOTR] OHEBIZBWT, [iFgk
ZM) LML THLHEAICRITR I ELBLTOLERH LD TEELZET S, TOMOILEIZHS

DT, BIRAROLEZ2ETEFIHATE 2 THS I,

<JBFCEIE>
BT | | SR el
pAEE | PN | b
= i AR i AL A% Fege
A | B CA/E/ 7 | A LA | B0 B WS | NEY /&
I 1 HDEND | A/ I A NE| EROFR | I AREE | 1T TR
Rt BEth S/ATL—0 | AT LN | L T 2 | 9 s E
(B[] WA ZRET S | LT | b xR E
IZ< %) N ek S8 A bH b
5ok pr
X573 BAIHE | SO NE N E | il L CRE
(RRERAE D) DEVWEFIT| X I3EMICE | +52 &
PUERATS | T2
s




