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1. 2R RUEHIER

LZET—H v —h

EREH  19934F 4 A 1 H
WETH 2015455 H 1 H (8N

b2 B0 L&FR D Ar+CO+0, GESUAME) IRE AT A
M a—F :
X 4 4 B RS
* 3il A ETEEEMEL T H 1 2 &
#H Y M S
O % Tel; 052-381-5281 FAX; 052-381-2453
E-mail;
RAEREFEES 052-381-5231
BEHEE © MGC:03
2. BIRAEEEDEN
GHS4#H
BRI fERRME B EH A JEAG AT A
I 5 A EHE
REIXT2HEME
FLHA RN S DIT RGN E T IT D TE N
GHS 7~VER
BFRUTY RV
R B 7R %
fabRA EMEEH IMEH A BT 25 LBEROBEN

EEEE  [RENR]
I A

[RE]
[BEE]

GH SIS LMt

OB W CHEAT S Z &,

WA L7258 s [ODNVEOWRL, EMISEET D Z &,

HYE Bl L, OB WG CRETDH Z &,

WNEY) /B 3BFICFEES T, 8EE £ 3k a Icfnabd
+BHZ L,

ZDIRE T ADEELEIREN 18R DOLE . EIRED Z DIRAN

DIERE EM AEWATDHE, BBRICEVHETETDHZERH D,
BEHN ARG A ANREH LB ICAUE, BHOHEE., 50T
KHOBZENR D 5,
3. R UBDEHR
{LZEWE - IBREWDXF BEW
b4 T —%a ((EFEX) T (Ar) +ZEB(BERSE (C0.) R (0.)
ROROEER:
BERATEEES
{LFEYE CAS No DTE b3 BRNE AR EE (vol %)
T 7440-37-1 39. 95 1 A+ 1t FH A 100- (C0O2+0,)
TR IR 124-38-9 44. 01 (1) 169 NFEYE 100- (Ar+0y,)
[ 7782-44-7 32. 00 A+ 1 F 4 23. 5 A
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4. [GRBE
WA LT=5E
(ZDIRAB T A DT
FED 18% R DH A
BREAE LSS
RIZA- T2 55E
ISREE YT AEDORE

5. KKFDIEE
THXH
i > T2 B 2RV iE XA
KKRFOHEREICET 5
NE OEKREESE

"R DK T
HKZAT 5 & ORE

6. mHBFDEE
AMEIZRH 2 EEFE
R AR URSREE
(ZDIRE T ADWRFEE
FE DS 18%A M DY)

REICHT 2 EREE

# LA R O¥Hb D51k
B OB

“IRKEFEDBIIER

7. VR URELDER
ivE AN

BER R OGATICE L, K, (RIRICE D, ERICHERET 5,
BRI 2385 > TN D & &1E, e L7-EEW|ASHE D,

BEDY 235 1 L TV A EITIE AN T 21T 9,

KEKJED ZDIRAETAZE L ENTEH, FRIREOLET /20,
T2 A ZZ T 880%., GEILT CIZERMOBZEZ% 1) 5,
Z DIRE T ADEEBIREDN 18UAT DA, A WEZITEH LT
WAGATIE, “EMLIRFBH ER X OZER A ORRFRRENME T LT
BHAREMEDN S D DT, R Z TATATV, MBS UBRE H A 2
WasmERT 5,

JD KGNS B DT KA 2T 5 2 L,

72 Lo
BaPKRIZEDIND ENEN B L, ZREEMEEL, 20
BEHT AT 5, WED EARE LWL E X3, BEOMRICE

H2LHHD,
BaPENTZ L R ET BRI sy PO XS ITRATEE %2
G252 End5,

Kanw BERBRGATCIRET 2 2 &, BT R2WEEICIE, TXD
RS KEERE L RS ERHRIT S Z &,

KRERR LD, ETHNE 2 RERGIT~f ST &,
itk FA4L, M KIREDORERELEH L, KRN LTE L THENT
JE BRI BHEKICHTEDZ &,

TERALRBIC L DR EOBNLRH DD T, LEIS L THERKR
Ml s aE T 52 &,

T1ER L OMBROEREZY 7o, BREA T TRKE B< 7%
T &, MRERIEA HIE, BN LIRK T D,
REDOPZWD3E IRDLTHIUE, T2 Kz v — 755 TR A
NEDPILBAL WL ) FHEZERT 5,

AN KIIZ AL E L, BEAGAFRGZENT L L,
ZERNOMARE 2 WEEHT 5 2 L,

BREE~DRBITIR,

HRAE R L, HONICRKPIT, RS 5,

ZDIRAE T ADIRFIREN 18%6A DOLGAITEENEDO T ATH D=
W, WAL ARBRE LW EIICEET DL &,

BAfiOxsR (RETHER. £fHBREE)

g DX B,O
Bk

KK - 1BFOBIE

HEFEL, A—A BER LUBESRNAN RV~ Z &, A
VMREIZIE, AT AKFEDIIANRIZ & 27 1E M, ZaTHEET
o,

EROTW S 2V TR, 1ERGTZ N S & & 13, Az
L%, TO%, ENHBEGNOT A2 L, EI#ENY i
HOTEL L,

A BRI O—FIMEH LW &, FiZ, 7T—7EEROT
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FOMDERE

RFTHER « 2R

—JANTA T EBRESELEY LTHREZEZ W &,
BETEHEIKFE Lz & &=1X, 40 CULTDEAKTIED, N—F—%
THEHBMB LW &,

Rax O HANC, BRaOZIE), BiE (FaRoRmED 1/2 UL BT
Frfh) . FOREIZE Y WAL EHEND, NEWNHBO L O & B
5 e EIHMERAETIC, IRFETTITRAITHZ &,

Rl inlx, BEELPIET 2HEL#E L, 2 ofsf g
LignWZ &, iz b &, BB EFICLY | ®SEDT A )N
H3sl, Badanry hOXIICHRATREEEZGIDZEND
Do

BEXOREX v~ 71T, AN AT 2 L, Rasa A L7z
We XL, MAERKORES v~ 7 ZHEEICRUFTHZ L,
ResOHEFEEHA L2 T, TG EERAT L,
JEFFHHEEER O T2 HT- - TE, Basfh DR VI Z MDD T
XV BE->TbDEFERT D Z L,

JETi#E R % 1E UWESEIZ CTHUD fH0 7212 . Basar 2 B 2 i,
JEJTFHAHE SR D IETJFREE N RV % ERHHFIAZE L T 5 8, £ 0D
%, Do Y ERBEHREHL, ZOEE I, JEHTEEOMIEIC
SEB, IEESCHHEICNL T2 by

Rt OBAMICERT 2> RVIIFTEOW ZHE A L, Fastldp
> VAT A Z &,
RaFORAICEE L, N ~—% T\ T b, FCHE
MTERNVWEXIL, ZOBZHRLT, WREEHITERATLHZ &,
ZORABATAZLEIMEHT 255121%, EHEIC K > THEEEE
FOBFEFE RN G, BIESN D2 e D, HEHEIEL. Z
O DR - BEsOIE LWBEFIECHE B SW T, JiEE £
TFTIRGEE D BRE AT, B0 Vi E R X OE RIS D
k.

BEIL, RCAFA 2T B UINITAD T TAZIT/R-> TIE
ASYAAN

REsOIEH R RBFB I OEREEORY 7t LT,
RERABEFNUN T TN &,

REDLIH, FREAZRELZD, WML, 1IN Ly Lnz
L,
ERBOREITIESN % 0.1 MPa LLEFR L, B IIMEICRS &
PADT- 1%, R v > 72 AHT T, lONITET AR ESHITRT
k.

RO ZIIE L CTiL, SO LOR MBI IEZTEDD
Lo

LN T 2 R0 L 7= 8838 L OME B A DO R ZR TN
MRFEEICIRATH Z &,

ZORA T AL, B OBRESRMELSNORE MKIRTIX, TAFO
TR FEDAL L. ST AR LT D R 0 B 5 IR F
TIEEA L2z &,

ZDRE T A VRBEEIHE T 5 & X3, R bIRFE D EIE T
L. —BILIRFZNRAET D Z LIk 2 EDERIENH DD THEER
T5Z L,

BEHN AMRZEDOED D E ZAIZK VRV Z &,

Z DIRA T ADBEFILED 186K OLE T 212H 72> T,
TRMLREFETEB L OERTOMBBIRENEL 2D ERER D D
DT, BHENTZBHAT-OHK O E WS TR b2 &y,
ZDRE T AT DM OLEF O DL, P S ziREG
HARHE LIRNE DI, ZRRGICRETHZ &,

(Y



(8dn40] Ar+C0.+0, GESHANE) IRA T A (2tt4] A ERR 418

COREAARMT B L/ FONETOERIT, ~ORAH %
DIAZB < & HAT T RIBREATV . 5% R AT HE T 5

N
LEBRFIERTH DORBFROOSNEICNE LI-BEEARET 5 B TH R & i

THHEEIE. He%2 ADOW W HRNZ AT T, A A 57 % Eh
MBI L TfTo Z &,

BIEOH ANEEANRIIREST O L, BEEZRZTZ L0
HDT, @ETEHT LT AN L,

Ranwen—7 MR DY FEORMMARKDO HILAMIERH Lz

Z&,
D ZDRET AR, JEMRERRERORD IEHA LN &,
Bk E)EE DORBRICEFT ALUSND T AP AT AN H 5 & X3, Ao s
HFHEOHMARTEH THERT D Z &,
AR BRI, K FEBED 2 &,
g
RRIRRE R
B e B ot 3R DR TARBRBIOBT ARBICIKS L TEL Z &,
) A R R DOBRMEOFRARKC, g LREICS b SR E HIcTH T L,

BT AREBESRME 0 EHAXZZTRWVWEIICL, BE 40 CLUTFICHESZ &,
DOKIFTORW, KO B U SETICEL 2 &,
EEEH DORRRANR=I D BEZNT, KOBERINLIRNEDIZT DD
L,
BRERCT — AR ITHRE L2 &,
D BEEEAHT LA, AR IZEN RN &,
RPN OIEME DOBETARRE LTEES RSB TH D Z L,

8. (KEHILERUVREBHE
BRIERIR  © ZORAEVADOBRIEREN 18%hKRMOEE. BN THEA I3 RE OGAITHRKZ

BT oEEHTH L,
D ZERPOMERIRED 18 % ARIZR DR NWEIIZTH T L,
BARBRE ¢ AARPEEMATS Q0134 ¢ ZEAMEERSEIRE 5,000 ppm
ACGIH (2014 #F=hi)  TLV-TWA D ZEMEIRFIEEE 5,000 ppm
TLV-STEL @ Fg{biRFEIREE 30,000 ppm
R#EE
R R E R OB D ZE KR, FESR AR, R Y AT
FORER DOEFRR
RDOREER DR, REIREE
BEROEEORER  FRIRR#ELITIN G720
9. MEMNREUEEMMEE
4 &l I SERHON
=R DR
BVWOLEWEDM - fHWaeL
pH DoERE LAY
RS - BRI DRAME LTOT—E NN FRS Ot s A R,
Ty -189.3 C
“W{kikFE  -56.6 °C(0.52 MPa)
/&S -218.4 °C
PR, IR D RAWME LTOT 2NN, KRS O s AR,

PSQONi 5 ] 7o -185.8 C



[(Rhnsa] A

kK R
REHEE
e (B - <)
RRBE SIS AR FE AP

D LR - TR
xR K E
KRR

HE (FHXEE)

n-27%/)—n/K
SrEARE

HRFKIRE

S R R E

REEE CREPESR)
DT —#
B IR B

B SES

10. REERUVRIBIE
Rt
{LFRYLE M
ERRA & RS ATREME
BET D& Sl
TEBRAE E 2 R

1. FEEER
ST (BA)

2R

Ar+C02+0, (FESIANE) TRAE T A [&tt4] 4 EEERER  5/8

TlefbirsE - 78.5 C(H-HE)
3 -183.0 °C
L

fE7e L

fE7e L

L

B TENT DT, BpGr DFRKE L 2T,

7»:/ 1.78 kg/m?

T biRFE 1,98 keg/m?®

[i7ES 1.43 kg/m? (FEE - X 0 °C. 101. 3 kPa OfE)
BEMDOIMA TENT DI, KD DHEEZ T,

T 1. 38

TEMbiRFE 1,54

ek 1.11 (FEE  BE1X 0°C, 101. 3kPa, Z¢&=1 OfH)

REWMOMR TEALT D720, Bl DWRIRE 27~9, BiEiX, 20 C

DKIZF T 5 Bunsen WFRELZ 100 ml KICHR L 7= i
T 3.41 ml/100ml 7K

TRk 87.3 ml/100ml K

[7ES 3.10 m1/100ml 7K

fE7e L

L

TERMbIRFE 2000 CTH 2 YN —ERLIRFBIZHESND,
Z DD RRITIZDOWNTIHE R L

BA=RPYA

IBAEW O TEILT D72, £y OFRSHRE Z R~
T -122. 35°C
TRtk 30.95C
/&S -118.55°C
BEMOMTENT B2, KRS OEERIE T %7,
T 4. 87 MPa
“WRfbikF#E  7.38 MPa
[7ES 5.04 MPa

W O TIEBUG LRV,
R TR E IR IR A
2L

FE T CORMRY) & D,
TEMUIRBEEDIRE T AZEERO Y — WV RTAL LTHWD &,
T =B L > T bREBEDRE TSI N, —RILIRBEDBET D,
BREDTURAG T AL T T A< OEEI T A L L THWD & KX
FOfEE L FUG LT, ERBEY (Noy 2HBAET DL,

B, R X OB 02 25 RIS OV T, B AR S
WES 9009-2:2007 [¥afE, ZAUIN R OBEEEICB T 2 2t &F
2 b a— AL KOHR] BT H L,

HATHD,

TERMVERFRIRE S AT Do, AMRISH LIRD X O ek
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XiET,
TR LRFBIRE (vol%) W ORI DR
0. 04 HHZER O
0.5 PR (TLY)
1.5 E¥EMER L ORI A BRI B2 B IF s T
WCERMICOE 2T Z ENTE LR, v
LU UREITBON D GERH D,
2.0 R D3R < 72 5,
3.0 TEZEMEDME T LU, AR O 2 b3 i, D%k
REOELE LTHNLD,
4.0 RIS & HIZTRLS 72D, FEREASEIN L T, BE
D2 IR D, HYORREE T Z D,
5.0 MDY DSBS 72 B, < DADNIEE A LT
Z BHIVRVIREEIZ 22 D, 30 43 DR CTHEIEIR &
BT,
7~9 K15 Ay CEMAN L 725,
10~11 TRERERE DS ANBE L 72 5, 10 0 CEMA & 72 5,
15~20 FAZEVVER 277,
25~30 MERAR R, JE FRE, BiE, SCEHRE TR, R

R L, B CHEICE S,
ZDIRAHN ADRFIEEN 18hARIDOHA, 28K E BT 52 12k 0 Bl
ZEMEOT AL LTHIEHT A,

18 vol% BRI L2 IR, HTHI DBRKAEIR,

16~12 vol% IR - FER ORI, KIS I\ 5,
FIDSMEZED N EE, R E OIERN/E Z 5.

10~6 vol% S NS R e o v N VAV g WV il
BHERAE & 720 | R ME I L, 6~8 312 Dl ME 1T 5,

6 vol%LL T FRER A 22 ARER R IR E . — Bl R T—Bk D o 6T KA,
B, RS IR, WA ERZ L6 T T 5,

12. RIFECEIEHR
HH7e L

13. BELDEE
D EHBARSRIEEOE ERBITAEICEAT L L,
RENFR S T2 T AL, AEVICHEET, ENER LT ERSFEA L, RS £ 72 13kE
FIRATD 2 &,
ZORA T AEBEIET HHEAICE, IR, RO 2OV EEO BWIGETT, BERO7Z0
LoV EFTORKMMEITY Z L,
REOBEFIL, Ranii A& TV, HAERBFITDRNT L,

14. X LDEE

S5 thicl
E#EE S © 1956
HL RSy
1006 (7v=2)
1013 (ZEa{biRFR)
1072 (&%)
fmd (EEwm%E4A) ZDOMDIERHEH A (fhofakttz A L o)
EspiGhg D77 A2.2 0 (EBIKME - FEFEMEAT R)

REER DR
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RSeS| e
MARPOL S#0IC KX B IX HEAE - FEi%Y
EINHBEDE
= PR
BET AR B 25 (EMET A)
1B _Hiaes
HHIVE FEATHLNES 12 Sofalmdy (RIEAT R)
MR 2R fEIRANE 3 SRE s RAIZR 1| (BES A)
L Tpes
Zeys FEATHLANES 194 5=
pIEE =S heS
B COMEATAEE 19 42> 13 HELE AT O [
s X TEEFERICET 5 DOEES AMREIC BT BB S X L AeRRE AT I,
BRI DRSS+ BEIFFO AR 40 CU TR, BHCES T — |k
ZHMTIEE LR OIEICED S,
RETHENIMD 5720 918, EEERCEY Y,
B h OFEROEE, LT OBRIEEZR T OO E e
WEAHET 5,
HEFIC LV IERT 2581, A =a—T— R, HKEmH
BXOGAREIC LB EM, TEEHEITT 5,
RS AEERHES 121

15. BRZES

{LFYESFHEERTEREE © L Law

S Ak

=2 & OB B

BEN AR

HERIE

RRE 2 s

AR

E

16. TDOMDO1ER

1 F A

51 F SCHR 1)
2)
3)

4)

5)
6)

7)
8)

FEEEHEERNE24E£0D14, 15 BEEELEYEEICHA
TEHERERTIEEHEORTS

PAROANA

1B 2 5 (JEMEH X)

AT HLRIEE 12 S&fEky (SEAT A)

fE RIS 3 SRR ERBIZERSF | (RIEH R)
TEATHLEIER 194 55

WATAE 19 50 13 HME O T OHIR

ZORET = — MI, BEH A Ar+C02+02 GEIBRME) IZER Y WA 5
HLDOTH D,

HARBHEM, ~F Vo AT asr il . [ A2 kT —% 7 v 7 ],
FLEHARED (1989 42)

HAPERET At - e - % - TLVI OB, BAREEDT AW
£ (2000 4F)

BIWHCAHE - Tt e lc BT D akk « AEFEWE 7 v~ 01 100],
SRR (1987 47)

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

AR S MBS (B 3~5 fiRk) . L R

[’ATR LIQUIDE : [GAS ENCYCLOPEDIAJ, ELSEVIER SCIENCE PUBLISHERS
(1976 4F)

ACGIH : 2014 TLVs and BEIs) (2014 4£)

Hr B AER AR - T35 55 82 i ()



%)

9)

10)
11)
12)
13)

14)

15)
16)
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LI Ik iR - TRTIRR R ZfERIEEFEE T A M) . @ik
FRIEE (2013 4)

A6 b EIERIRIR SR > A7 2 0 CD ROM AR (2007 47)
(bR T — X 7 v 7 vol. 1, b5 1.2 B+t (2000 4F)
ESZEREMTZERT  ALTFE T — # ~N— X WebKis—Plus £V

LGB SCERG I s« T AERHE - TRITESE D224 T By SEER 1
£ (2006 4F)

H APESE T A Wi« NRAIREE AT AR T F A b |, HAPESE T A Hh2s (2006
)

Kent, A. D. :Occupational Health Review, vol.21 Nol—-1 1970,P.1 Canada

(L3 T2« MU TR 8T 7R, AL AR

A SDSFEHNAED - B, GA &, WELFOHESOMIIRIHECIEIH 0 T8 A,
HEEFESI AT TN AR E L2 DT, Bk B O OBEITE DA
Bl T S

fER A EVEF RS IILT UL T S 133 220D T, A SDS IS DOERRIE® & 45
IR D B I T &0,



BAEYDIIRME/FESIRMED GH S HHIT OV T DR

Z OfFFE, AR SDS (ZFLHE U 72 SO & 70 D Rk IR BEFS &L OY GHS 43 FEH O SR - B bt T R 1217
BIXGFIZONWTIHT 5 H DT, SDS O—ETlLZeuy,
A SDS 1B DIRA T AD5ER L OMEAEMEO SISOV T, FFEEOHWNCDIERD EZAH
THO, JIMGA & L TIIRBIDE X FEERTHIZE ED D,

1. ®BE  GHS IZBWTWHED 5 WIXIRAY OB FRERRIEE 5T BRI, RBRE21T - 72865 R
IZEADSNTITI OB KA E oo TS, L, KM B EMEO BRI OV TIE, FHRICE - TR
WIETHE LY, RBREITO NENDSEDLINSITEITHI ZLINTE 5,

1RATT A DIIRNE TR \BONBGWNTﬁinUﬁX@ M— U =R ORIRO -
DOFEKB IO OWRIE] [>T, FHRICEVSET L2 N TE S, FEMICO VT, JIS Z
7252:2014 &I N0,

T 2T, SURYE S FESIRIE A T D RHE FTER L O GHS S E O SRYEFESIRIE T A BT B K5y
IZOWCTDEZ T T 5, LonL, ZOHEIZL o TEHEONEERN, FERNRTRE B2 X5
THORBETHDZ LERIET D HDOTIERY,

2. SRR FESRRME DY B HTE
2.1 AKX

Vi % XCi
T,
Vi % @ SR FESBRME S A 1 DIEFEE SR %
Ci :  STBRVEFESRMET A 1 O &5

2.2 HEEHE
> XiCi
i=1
SO E FRYE - OP= <0.235
> Xi + XKkBk
i=1 k=1
T,
oP : ke
Xi : HADOFENLEEY
Ci @ WBEFE MUMMIREK
Kk : A F— bHADEELMRE
Bk : AT —bFTADENLEY

nooc SBRVE/ERLIMET A DK
AT —FHRADOEHK

2.3 Fg

(1) 1BA T AT OBV Bl 0 A Dl Y BAREK (C1) & A F— N T ADEREMAE (Kk) ZiERT D,
0,:Ci =1.0 N, : Kk=1. 0
COs : Kk =1.5

fiE1



(2) HIEHAEC LY | SIME/BRACHE T 2 SN D DT B,

2.4 EFHEH
(1) LAFDIRAT ARDZREICK T 53R Z21T 9,
20% (0y) +60% (N2) +20% (COy)

(2) YRR EW T OISR TACHET A DM Y & (C) REE#RT 5,
0y:Ci =1.0 N; : Kk=1.0
CO, : Kk =1.5

(3) BIRVE /BRALIE N A DFEFE Y BARB OB Z AW CULIRAM D RALIETH 20 E 2 0 adtE T 5,
Y XiCi
i=1 (0.2%1.0)
SCRMEHE FEYE - oP= = =0. 182<0. 235
n » 0.2+ (0.6x1.0) + (0.2X1.5)
Y Xi + XKkBk

i=1 k=1

OP {75 0. 182 & FEHE(E 0. 235 KL W /NS Wb, ZDOH AT SMET A TiE v s b,

3. GHS E#E - Xz »NT ST TAME T A D GHS 'EFIE, [—mICiImFE LG T o2 Lk
0, R EICHMOWEEIRKIEDL, ERITREEZTA T A THY, KL 1 OATHD, REY
ZNCEENDEAIES 2 DRFELE R VI % & BT AD Cl TS b -EE2 a3 L, Zhad0.235 UL I
ToHaIE GHS OIINE FRLMET AIX 5y 1 & 725,

4. RBEAARZEOIRMET A SET ARZIEIISIRIET A OERIT 20,

5. A FEE DX S5y
5.1 FrEERRSENSE (MEIX®)

TR FRIE, mRE O B TR TARZRIR L, £, BHVHBER D 5D T LG HUE
A TIIRFEFERG e (RENI<CE) X5 3 LS TnD, Lo T, FretEmlgsett (HEE
<88 X533 DITAN 200LL EEENTWDIRE A A1, WU < FrEiEnldas st (HE) X533 &0
fador (BEERT) OBMBMLE L el AR SDS 13, K57 3 IS E N2 COIREDIRA T A Z8E L T
R SINIZHDTH D,

X3 3ICSND “RALIRRIRE DS 6 AR SDS O T2, fEBRAFIEDEK) | OEE BN T, THF
ZM) LML THLEAICRITR NI ELELTOLERDH LD THEEZET D, TOMOILEIZHS
WL, BIRARRO LS 2 ETEFIHEMTEL2THAS D,
<JBFCEHIE >

e | o | SR EEEE
RIHT SRR | BT | 2 i
BMCA/EE/ | MALT=GE | Rasad B LT
R I B 2/ AN | EROBES | B 2L
(LRI < §5) B R AT U= R R [
553 GBI DU | Lo | L CRE
LTk RESESZ & B

fig2



