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3. AR R U ER
ILFWE - BREHOXH
e Xid—ksa (X

B EAT AR 6 ADEH LIRIZ AL, IROHEE . H 50T
KADBZENRH D

Ba
(5 (V) 75" (Ar), ~) A (He)) k5 B

BakOEh&:
BERAREHRE S
==ty CAS No JFE 375 ZIEE R EE (vol%)
223 7727-37-9  28.01 SEbzEaS S EPAN 100- (Ar+He+H,)
V=4 7440-37-1 39. 95 i A+ 1t FH 4 100~ (Ny+He+H,)
~U A 7440-59-7 4. 00 i 4+ 1 FH 4 100~ (Na+AT+H,)
k3 1333-74-0 2.02 1 FH 4+ 1 F 4
BEEREHREX Mn Vi
EE=EE (wt.%) = x100
2 Mn Vn

XMn : BRSO F=E VNn: &R D DERIE (HXAETE)
MKERDORE - [ EHEE—%GFETD
XERDORIE (HRBEIE) (FAETT100% &9 D
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BEAME LSS
RIZA-T-3RE
ICREEE T 5B ORE
CHERERTEHR

5. KKBFDIRE
572 1 kA
i o TiX e B2V HEAH
K REEDORFA DIERR
BHEME

BER RO E L, Kk, (RIRICE D, [ERICEET 5,
MR 355> TN D & & id, INE L7-EEBRAIE D,

FER 235 1 L TV DS EITIE AN TR 217 9

KERJED ZDIRAHTAZE L ENTEH, FRIBEOLET 20,
T2 T AZZ T 860, GEILT SICERMOBZEEZ =T 5,
IR T AN RE TR EEE LIRA L, BRE, 1B LR T aRabi
ST, BREITWVIERESED Z &,
ZORATAPRANETITE N LT DT, ZEXH ORRE
FEEDME T LTV RREMER S 5 DT, #1K %2 4012 /TV . SBEITIS
Ut B ek as 2 5 9 5,

ORI E DRI HAREFERHT 52 &,

L

KB DPRBERF D13, FEAITITE < | FRITH 2 WIGET TIE R 21T <V,
KD KRIZEHEIND ENEN EF L, ZaENMEEL, 20
REHTADBENT 2, NEOERNHLWE XX, BREROEICE
2L H5,

D BEGWINENTC L & LIE BElEn sy PO XY ITRATIEE

B2 0B 5,

2K DA, BN AR EE T 5 2 b, Hiss
EIETE WA, MEBRKLRND, ZORATANRL AR
HETHRESED L L BT, KEDHRB L USEBEDBG IS D 5
Z &,

D R LRGN TS 2 &, I TE RWVWEAIZIE, TES

TR RS KEEE L TRGEMHIT S 2 L,
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FLER
FDOMDERE

KA TR BIREDG< BHAITIE, TOT ALV BEREE L
720 PEICKYVHELERSELB-NON D5, BEIWRERA AT
BN EIRIGETNI BT Z &,

KEEFER LD, TTHINE LB~ ST 5 2 L,
Mk TR MAIREDORERZET L. KRN TE DTN
JE BRI BIEKICHIZD Z &,

B R OfERZR <Ted, BRREZMIT TR ZR 7528, #5K
BAf DAV, LT E) LR D,

REDPZ WD IRBLTHIUT, T2 Kisia v — 755 TP A
ABEPSLHB AL D JHAH AR 2,

A WKIIZ AL HZ, BEAGAMFRESRZENT5 2 L,
ZERNOMARE 2 WEEHT D 2 &,

BREE~DRBITIR,

Bz B L, BWROMICRAPITIER, RS 5,

BREHST O, RTOHEKEEZRYERLS 2 &,
KRBREZREEE L, HIBEREHEHORE TR\ L 2R T 5
Z &,

CZOREBEH AL, BEMEOHTATHDHI-0, I\ LTI H AN
LAWK ICHEETHZ &,

DOETFED, A— R BB R L UHESRITIRAR RTINS Z 8, A

VMREIZIE, AT AKFEDIIANRIZ & 2 7 1E M, ZaTHERET
b5,

D MEROTW D DV TR, BRGNS & &3 Aesh e

b, 0%, EIFERNOHT A2 ML, JENJHENY FLE
HHTES I L,

D A BERERRO—FIHEI LW Z &, RS, 77 BEEROT

— VA NTA T BRESEZV L THELYEZ WD L,

DORERIFEDOKAE LTz & F X, 40 CULTOIATHRD , N—F—%T

EEME L 722 &

APRYET A THHDOT, KKRDOELS THEH LW &,
KasDFERFNC, BEEOZH, B (FHFEOREHED 1/2 UL LT
) | BRI L WAL BTED, NEMNREHIO O & B %
XTI TIC, IREIITRAT S Z &,

L ORENCIL, R, BRI AR A L. Ao MR %

LianwZ &, iz & &, BHPOREFIZIY ., ®EDOT A)E
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%

D BiAE RO v v T RN Z &, A L
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BN DEZMN LT, P ENFESGEZENT L2 L,
JESTREEER D ER Y AT 2 Te - T, BTt ORI Z e/ d T
AV ESTbDEEMT D2 L,

JEJJiREE &R & 1E LW EIRIC TR AT 72tk A assr &2 Bl DR,
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RETHER - EEHR

RFHER iR

REBRETEEH

ka8

AR

RE TEEFH
RENRE M
B R BRI R

DR IR OIE S & 0.1 MPa LA BFR U B4 I 9210 2 2

VAL ST X1 TR 41T AR VA A S T
Rer ORI AT 2 > RVIZFTEOW Z A L, Fasftidd
> VEAT A Z &,
BEFOBICEE L, N~ Tl b7y, FCTHM
MNTERNWEXF, TORFEZHRL T, IEHICEATLZ L,
e OHEEER LT, NTENREREFERT 2 &,
FarlZlE, BRCAFA 22T 2E NI T ADFTETAEIT/2-> T
ST AN
e DEH, R BREEHPB L OLEMEE O A Lo 1T,
BaaBEATLAN Tl TOR N2 &,
RERDOZNH, FRELZHELTZV, LD 1IN L) Lns
L

%
PADT-1%., RS v v T 2AHT T, BN AR ES KT
Z&,
KD ZICE L TIE, O UORBREZEHTIEZEDTEL
&,
U3 IR 2 B L 72 a8 38 KOV 3 2 O B ZR T30 T
REEICRAT S Z &,
BET ARELEDED D E ZAICLVEVE Y Z &,
CORBHTAZMERT HICHT-> T, KT OBRERENMEL 72
DGR B D DT, B S NI H AT K OBV THY b
W b, ZORET AL EIMEAT LA, FHEICL -
THEASEBEZOMWHBRIEDFERNCEHGT, BWEShb Z E3b b,
FEIT, 20D ORI - RO IE U UWERE T R0 ] B2 DWW T
BB IR E D OIFEZZ ) B FOFHER L O RF
HHICHED T &,
ZDREH A EMHAT DO O 0L, e & RE
AARHE LK1, BREGIICGRET DI, ZORAD
A& T HITH T > TE, 22T OEERIE MK 72 D fERMEA
HBHOT, BHINIZFTPHRKOE VT CERY b &y,
ZDOREN AL T B4 7 EHONT TOEEIZ, IRAETADHR
A& EE BT, Hoekiz1T., S EECIENT
&, ZORABTAEERT dikHOZ2FOKM 0L, YEHEh
ToIRG T ADWE L2 E D12, BERRGITICHH A Z3RET 5 2
s

L RBR O O BNIICAS LIBERRE A R T 5 BT R &

THEAIIE. A8%E ADWIRWIFANZ AT T, A AH O % Eh
MBI L CTITHO 2 &, ZORAVTAZMRT 252 7HHOWNHETD
BT, + R EITV., ISR TY 2 &,
BIEDOHTANEEANRIZRE ST ohb L, HEZRZTZ L85
HDT, @ETHEMT LT AN b,

Kowhkn—7 —8RD 0 EORI[IAKD BB LIAMTEEH L2y
Z&,

ZDORABT A%, JEMEZERRLELORDVICHER Lenwz b,
RENZ DIRE N ALSND T AN NS T-mREMEN & D & 1T, K
LT S HEOFEM A RFEF ITHAE T H 2 &,

B gL, K< FEERS 2 &,

A RO v~ 71X, FEHRNCERY 432 &,

BIPRYET A58 & U THOFEEO T A LRy L., HALBRHREN
SRARERIC, B CARGE LU ARy L TEL Z &,
REEZ X, HARIEERITHZ L,
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iy

ZDRE T AL, AIMETH D ZER,
LIRGT D LIRBE - 1BROERYER S 5,
JE D TR RS, Hiﬁtt%}&%b EHLEINBNEHTTDHZ &,
BEH HYEZTRNE ST L, RE 40 CULFIZRSZ &,

KIZTF DRV, #RDBIF i LI Ginic@E< 2 &,
RSB OJEF 2 m INIZIE, SERERE 25T 725

RKETANTGIMES LI AIED L DEENRNT &,
KRRANR—=T ST, KOMERDL»PLRNE DI

fesd, DO OmALrE T 2

BrhRE, X

T5Z

BB T — AR O ITRE L2 &,
B Lan e &id, WAERORES v v 7 2RI 1T
5Tk,

EERIE BN THEHELIIREOLAIX, REBRLS TOHELTZ &,
28R DOERFIRFEN 18 vol %o R IZ/R HRNEHITTHI &,
TRRBE H A PE R AR 2 (2019 2R HE & Ty
%
REE
ek R E R VBT L0 22 g, BRR IR, R~ AT
FORER R
iR, EHEOHREL PR, PRAENREE
BEROEEOREL Bl 7R B 5720
9. MEMRUILENMEE
WEIR A EXEEN
=) i)
2 gl
e A BEYE L TCOT —Z RN, K5 Ol e 274
ESE -209.9 C
T Ir -189.3 °C
~Y A -272.2 C(2.63 MPa)
KFE -259.1 °C
PRSI R BEME LTOTFT —Z NN, K5 Dl E 21
S AON PN el EE -195.8 °C
T Fr -185.8 °C
~Y 7 -268.9 C
KE -252.87 °C
TR AR
BR TR KR OYBEF BEME LTOTF—Z NIz, KEDOBRIEEIE A2~
ERRF/FTRRR S 4.0~75.0 % (Z25&H)
51k R %M
BRFE KA BAME LTOT—Z RN, KFEOR KSR
572 °C
5 iR R E 7 L
pH e
Bkt : élf*é
w R OE BWMOHE TEAT DT, KRS DIRIRE 2R,

ﬁ% 1.52 ml1/100ml 7K
T2 3,41 ml/100ml /K
~U A 0.87 ml/100ml /&
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n-2427%)—n/
K5 BLERE (Log fE)
ARE
BER O/ X3 Ext
R

FEX T A

BT
FOMDT—4
i SR

B SES

10. KEHRUREHE

NN
{LZERYR B
fEBRA E RIS AT R
BET B~ X et

BAERME

Ik 1.82 ml/100ml 7K

(FEE - Hdi1Z 20 CHKICEIT % Bunsen WIUZEE A 100 ml /K (- HakE
L7-1HE)

%Y

x4
%4

BREMOME TELT D720, KDL ELY RT

EE S 0.97

Ty 1.38

~U A 0.14

K 0.07 (FEE : M 0 °C. 101.3 kPa, Z2¥%=1)
%Y

D IRBAMORMK TELT B 72, Kl OESIRE 2R,
EHR -146. 95°C
ToLI -122.45C
~U A —-267.95C

KA -239. 95°C
C IREWMOKE CTEALT D78, KR DEERIE S #RT,
ESE 3. 4MPa

T = 4, 865MPa
~U ™A 0.227MPa
KA 1. 316MPa

D BICHIDIKFENRE ENTWD 720 B LA DIFERFIFIT L - TIEX
IS

DRI IR E IR T ATH D

7L
KFEEWALH (BB, HHE, SoREFO 0T R A, g ER
%) ORI
fese, R, SoFBFEOa T URHT A, HBbERE

EREERIRERY - BEREEVRENVAZT T A<GWOFEIT A & LTHWD & RR

1. BEHHER

AtEEME

B g £ 4/
ik
RICHTHER
R BREGHE R
ik

I 2 R A B M S
TR A
AT M 2R
i3

B A

MOfEE L FUG LT, ERBEY (Nox) 2FHAET L,

2B BB L OB O L2 RICHOWTIE, B ARESED 2R
WES 9009-2:2007 [¥a#z, G Kk OBEEEICB T 2 et 6
28 B a— A ROHA] BT 5HZ L,

B L
TH7z L

TEH7e L

B L
TH7z L

TEH7e L
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AT DAL

REENBSEE  EHWkL

M (HEENZ< 8)

REENBSEE ¢ HWll

# (KEIEL &B)

B ARES DO E#RAe L

Z DOFER DOEREERTH IR EME RO AL LTERT S
(FER3E5 JE R
18 vol% FeR IR 22 2R W1 O RIEIR

16~12 vol%  WRdA - PR OB, R PICE NN D
FIZNNESEDS N, BB DREIRDE Z 5

10~6 vol% PN o NE N P 10 N DAY AW VE - i
Eﬁﬁﬁb& 2L T2 PR AME LR L, 6~8 S3 1% LM IR 5

6 vol%LLT FRRRAY 2RI R R B . — Bl DR T—BRD 5 HIZ KA,
BE, P, TWRAZEZ L6 5 TRET S

2. BRIRERREH
AREE M £ 2
BB - sfEtE B L
AREETRM: e L
TEFOBEE e L
U E~DF £ 2
=
13&%L®E“

R AR GIE O ERGIAEITRAT L L,
B\ IR T AL, B ITREE T, EAEER LT TR/ 2 U, BEHE 723kt
% WIRA D Z L,

D ZORBVAZRET AT, PETOBRKUTTER L TRABH AT 2 &,

D R EROBETET, ﬁunfﬁﬁ%b)ﬁb\ EHEDPBFIATDRNWI &,

14. X EDEE
E#EE S © 1954
¥Ry
1066 (Z3%)
1006 (7 /v=)
1046 (~U D L)
1049 (KF%)
s (EEEEL) - TOMmoEHET A2 GIkED L 0)

EE 53 7T R 2.1 (BIKYERIES R)
Rin Stk : FERY
WG IR : FERY
MARPOL73/78 KftiE : FEi%Y
EN XV IBC =
— Rizk31Eo
BAHmEInD
Wik
ENHHID b 256 O
BET ARZE DR 25 (JEMEATR)
¥ ik

R COREATRLALE 12 & (BRI AR R ETT A)
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WAL 2k fE R 3 &faki S RElE 1 EET R)
Mzt
WZek FEATHIRIE 194 5
(et 7S
B DOMEATAE 19 4200 13 HEE AT O [R
a3k S A BB B DOEEN AMREEECBT D REIC IS X DR EIT O,
KR DR 2
BB ORIHEIEIL 40 CLLFICRD, FRCESIZY— b
Z DHERE ER- ORI 5,
R ICHEEN MO 720 E )T, EEESIES,
Ba#i T ORB[OEE, VT OBREEE T O NE
EE AT &,
BRSEC K 0 ER T D580, 4 e —h— R, kR
BLOSEHEICLEREM, TEZEEITT 5,
WA LIRET 5 & XX, BasIr DM %z REHIZmT 5
», Mg xt+oicesz b,
RARLSEEEHES . 115
15. WRES
{LEHEPEHTEEER - Iy
{RAEE
Pill E7ee X ilasR D AR AR 24 420 14,15 falRA BB %\ TR S falR
MTA EEDORRE
EYBIY B o FERKY
BE N AR B 2% (EMET R)
HHINE FEATIARIES 12 S+fE (RIEH R)
AR ¥R fE IR 3 SfEi s R RS 1 (BES A)
AR S R THARIES 194 &
18RI FEATAH5 19 4200 13 HL[ O34T O il R
16. ZDHDTER
o P& ZOREET—H 32— MM, IRE T A Ny, Ar, He) +H, (AR (ZIR V35
DThD,
5| FSCHR

E) -« AKSDS

1)
2)
3)

4)
5)

6)
7)

8)
9)

AABRHEM, ~F Vo AT ayr Vig . [ AZERwRT—4 7 > 7 |,
FLEHARER (1989 4F)

HAPEREN 2 Wt - THedE - 3% - 7T OB, HARPEET A1
£ (2000 4F)

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

HAb S b5 (55 3~5 k) . L HHARIR

[’AIR LIQUIDE : GAS ENCYCLOPEDIA]. ELSEVIER SCIENCE PUBLISHERS
(1976 47)

B AREHRARE - THEB B2

W B S ER ISR - THRR R ZEMIEEE(LET A b | ARy
BSEER L (2013 42)

AL (b BB TR A5 2 0 CD ROMAR] (2007 42)

T b T %) ET 7, L H

RENAD Y H, AR, WEMLEREEOMIIRIEE TIIH Y 5 A,
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HEFEEFLEFER R Pz & Lo b O T R O DOSEIEZ DR %

BLRE T &V,
fERA FEMEIEHREFITLT L0 L ITEARNVO T, A SDS A OFERE#R S+

(ZHERRD L FIHTF S,



BEYDGH S HEIZ OV T DR

Z OfEFRIE. ARIKD SDS IZFEHEL L 7B LG MED GHS RAFIZHOW TR 5 DT, SDS O—f
TIX72uN,

K SDS IZBIT BIRE T ADO AL FERTRIMED BFEIZ OV T, K FEZOHIWNI DT D EZATH
. JIMGA & L TIERBDE X FE#RT HICE LD D,

1. #®E  GHS IZBWTHHE D D WA OWMEYLFEHGERYEE DT 2821, RBRE21T - 72 R
IZEESWTIT) ONRKRIFERIE 2> T D, LavL, aMEDfEMEIz >V T \# IZE > TRDET
SHELED, BREITODEDPOSDWRITEITH) ZENTE D,

1A A DA \Boww6mmfﬁzkioﬁxﬂ M— ) U F =R OBIRO T D AE K
BILOMLEENOWRE] ITW-> T, FHREICEVDETHZ LN TX 5, GBI OV TIL, JIS Z 7252:2019
AR I N0,

T 2T, ATRYE S FERTIRIE 2 HIE T B RHE F AR O GHS S FEO AIRME T A BT D KT oW T O
EAFERRT D, L, ZOHBEZL-TEHEONEES, REARATRYE FEFRME 2 K53 2R EE
ThHhHZ L HERIETDHDTIEERY,

2. FIME/FEFTRME DN E AT
2.1 4K

> (Vi %/Tei)
T,
Vi % : ARPES A 1 OIS &
Tei @ AMRMES R i EEFLDOEREWIZBWT, 1 WEST TEHEKXK LW KEE
Ki D BERITHRET A ARG A DRI

2.2 HEHYE

2 (Vi %/Tei) >1
2.3 $m
(1) IBEDTORIEMEAT A DEFITHT 5 A F MR (Ki) % i85 5,
Ar.K1—0.55\ He:Ki=0.9. Ny:Ki=1
(2) BRUNORIEET A ERITHRE L, IRAE T AOEMEREZHET 5,
(3) 21K% 100 %IZHiET 5,
(4) FIBRMET ARRSY D Te BB E TN D 5,
IS0 10156:2010, K 2 TFAMED 2 L %8 & DIREMITE VT, ZORE N ANRZELRHT TH
KUBRWERKIRE Tei] 2D Ttz R %,
Hy : Tei=5.5 %
(5) HEFEAEC LY, AET ACEIND EET S,

2.4 EHEH
(1) AT DIREH ARG 2 FHR 417
6 % (Hy) +30 % (Ar) +64 % (He)
(2) RIEEAT ADKi fEEZHWTERICHE L., IREYOEMAFREE FHET D,
6 % (Hy) +[30 % X0.55+64 % x0.9] (N2)= 6 % (Hy) +74 % (N2)=80 %

fi#1



(3)

(4)

3.

)
(2)
(3)

(3)

4

GEAEEMIELT100 % &35,
100/80X [6 % (Hy) +74 % (N2) 1= 7.5 % (Hz) +92.5 % (N)
KFED Tei & EFEG) D VI %%, HEHEAESITCAL,

n

X (Vi %/Tci)=7.5/5.5=1. 36

1

1.36>1 THY ., ZOREMTTRIEL 25,

AIRIE / FEFTIRIE & 72 D IR EE D BRI

KFE+EHRDIREY

5.5 % (Ho) BN AIBRIE L 720 0 5.5 % (Hy) LA FASFERIRIME & 72 D,

KBTI DOEEY

3. 1% (H2) BEASAIBRME & 72 0 . 3. 1% (H2) LA FSFERIBRIE L 72 5,

KB~V T LOIREW

5.0 % (Hy) BN AIBRME & 720 . 5. 0% (Ho) LA TS JERIRME & 72 5

Z D DOIREY

EHR, TN ANV TAD K BRRDTD, FEG OFME D O HE R ERTEHE LT,
ATRIE & FERTIRIE & X539~ DRI H S 72 vy,

fERYEas I B4 2 EESBEICB T 2EEN R G R e B S CIXEE T AL TFRO L H I

SIS TS, GHS SHICIHIT DKy 1 OrRYEN 2 FEESBICRBIT D27 T A 2.1 (2348 L, EEE
713 1954 (ZDOMDIEHEH A GIKEDO S D)) L7eD, LA L, GHS HFHICIHIT HIKS) 2 DARIE T A 13,

FROBIKMEATADERN DI TN A DEESIEIT Y T A 2.2, [FEHEFE 51X 1956 (ZofhoJEHgH A (£

DMOfEREA L2V E D)) LRDDTEENVETH D,

5.

N o
Sar| EF%

JITR2 EEHA EEH A 1L, 50 CTHES 300 kPa #iE 2 AARKIEAFOWE., 771X
20°CCJ£77 101. 3 kPa THEEIZRIR L 2 H2WE T IRIZEITHHDE WD,

77 A BIKMEH A FlkMEA A L1, 20 CCTHET] 101.3 kPa lZB W T, 2R ERA LIZHED
2.1 JEFEIRF O TR 13 %LLFDH O, FIZIFBERBR D LR & FROZEN
12 %LLED T A Z NS,

77 A FEGIKMEL FEBRMED A L X, WAL A F721% 20 CTHES) 280 kPa LL k& 72 D5k
2.2 R (FEBME HARAELITIFBWETALSNDH A,
D D)

77 A A w2 LAZADWAN LT G A iR i ST RAE 252 2 0 %
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