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e, E—BEFRCEROES(LEWE
MREENTULSHB S, 1208 TRUT
W3, (ET48%%FR)

HEHER - ETIEROT T b

#3.1.3-1 EHIESRN O LB EFRND
¥ 10kmPNICH A EB(LEDE

HE-HIE-10



3.2 AENAPEAWEEEDORE
BHINATBIRE L TERTREARLLEVHEATDHD, TUE=7, 8, E FT7IUIC
DOWT, HENAGEHWEEELRE Lz, AHl ADMEHNEEEZ 3. 2-1RITR T,
HEA AW R EEL, 3. 2-1RICRTBAFICESERE Lz, BHANAEIED
BEH AP EHIMEEEOREICET 5B X HFEH3. 2-2RITTT,

$3.2-1K  AEA AR AR

BELEDE B APhEY | R X EARHL
T A= 300ppm IDLH{E
bty 50ppm IDLH{E
TR - B EMREEmE
(sl e 10ppm A IR
EELENE
ND F
— IDLHIEY $H S
| Yes | ARAADEHEESE
Na
PRARIHT SRR HS — IDLH{ j
l Yes | :
DIEORERBELT. |,
PEBRHTIREEER IDLH{l :
LET-52RLTLS : ;
! No | :
Yes
L[ mxmmREssd : BAKERE |
|
XREEEBE : B 1
I

F3.2-1X A AEHNEEEREDE XS
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#H3.2-2k HEIADEHBEBEEREDE LS (1/3)
(7 oE'E=T)

LA

COBEPRBEICRILTHE, HEESIERITI LN
EEREEDELLEI—F | 5. APEITIR, FERBIUREIZH LT, Bt
(FHREOEE) AT, BETA L, OLFNEN, EEE5|ERITIL
(1CSC:0414, 10 A 2013) Bbbd, MATHL, BRREICEREOEENBDOLNLT
PHMKEZS EEZT LD D,

A 300ppm

1 RER D LCso il (= 7 R) 3 4, 230ppm %5

B0 7—F [Kapeghian et al. 1982]
IDLH f& 300ppm {T & b DBERAFBET —F IZESNT
WA,
[Henderson and Haggard 1943;:Silverman et al. 1946]
IDLH BRSNS BT AHMEIL 0. 5~1 RRT 300~500ppm T
(1994) HHLEHEIh TS,

- [Henderson and Haggard 1943]

AMEDT =5 | Sooppm 1< 30 SHIRE S 7 ADEBEICHNT, IF
B OEARCFEENEEOHBEAHREZI LT
5.

IDLHAE S & % 23 PR IC XT3 5 2 BAH/R Sh Tz

Wy,

IDLH{E D 300ppm% 7 5 4 APLFEHIWT EEE L 55

L AR AT IR E O AR AL
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3. 2-2k HEHAPEHWEEEREDE XS (2/3)

(HAR)

LA

HE b EE2EI—F
(GEHIRE D)
(1csc:0163, 11 H 2016)

ZOEEREBEIIRIETAE, FEAFIEREIFTIENRN
b5, AYHEIIIR, EEBIUREICH LT, Btk
AT, KHRAEZB|AT D L, WEEKRKIG (RADS) #5|x
BTt ibsd, BETHE, OENEN, ZEE%X5]
SEHZITILEDD, BRETRATSI L, RYEXE
ICEROEERTE LN THL, MiKELZS|ERZFT &
BhH5, RMEBEEZRATSHLE, RkEzsIERIFEN
H5,

fiABEDIERIL, 2~3FHIRRET 5 £ THONW2WES
BEL, BFERIERWERB(LT S, LEBoT, T
LRBEBENRARTRTH D,

50ppm I

1 KFfE D LCso fE (= 7 X) 5 1, 108ppm % I
[Wohlslagel et al.1976] |

IDLH
(1994)

L---- ------------

IDLH f& 50ppm i3 & F DBHERAFET — 7 [ZHESWTW
Do

[Flury and Zernik 1931;Henderson and Haggard 1943;
Tab Biol Per 1933

IDLHE 3 8 5 23 PR (ot A EB R STV

A

IDLH{E D 50ppm % A 75 4 A Ph | Mr LMl & 35

| B30 AP B M R E O E EA R BL
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$3.2-2 X AU AEHWEEEREDE XS (3/3)

(e FZ )

RN

EEbEmEZ 2 —F
(EHREDORE)
(ICSC:0281, 11 H 2009)

WMAT B & RRPREICEROEENBE DL T LA
KEZSIEEZIFT LRSS, BROBERTLL, BR
HzRT, Bk CHEMHRERICEEE 5D LR
bHoH, BETDHL, HICEHZLLEDH S,

FAEE

50ppm

IDLH ]I (LO)T—4

4 B LCs fE (= 7 2) 252ppm 2 [Comstock et al.
1954], [Jacobson et al. 1955]

(1994)

il
ANEDFT—#
PRI T AR EEEZRB L TR,
<
High LA
NIOSH IDLH 50ppm: HALEBW OB BABTET —FIZTE SRR
A ApEZE BARFAE B,
AR B R
EEPEEE NEBIZHR T2 REBIZOWTORESREL
X5 - EEE 427 N (6 7 A LU L1EETEEE)
X< EHART : 1945-1971 4E
BHIZBERE : 78 A : 1-10ppm (Ff 4 100ppm) ,
A EMFmE %Y : 1ppm LAF
UL E M) | BRAV R Z7o8mA L, MBdA, thoZ A4 FOR
. FOMDFERIZLEAZEERNTHHBFEOLIN
REEHOME ERIZTAHA) Wald et al. 1984,
Henschler, 1985)
FEEIRT : 1945-1971 £
BRECIREE : 1-10ppm (K§ 4 100ppm)
427 NO{EEE 2R T EE AR S0, 1971
ED 1982 FEFTEMRAE LA, BREICHKT
FFRBEOREMA HEBDNAREROLAS D WITEBLUADELIZE

(PEf#TEE 40 2%, 1998)

WTHIFRBERMLE OHWEICEZA LD BN
7%

(Wald et al.., 1984)

ZOWFZEIT 1-10ppm FREE OIRE TIIRBEZENEZD
NARWEEZRR LT3,

{LEmH % 2t
(Y — F) A > — b

bl O

i

10ppm% 7 APLEHIE EEE L T2

L A ABR TS R O B R
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A RBRAEBRBEED-DDARAY Y —=1 7 M
A7 N —=V 7ML, HA FIZPE, F4-1FDOL BV ERT 5,
B, ATV —= T BB E E IR & OB A EETRIXFE LR o722
LD, HOFHIEE, BARERET &R OEERIER AT 25 MIEER L7220,
HHARENRICOWTIXA BT AREDOFMZTHLT, PiEEEEZ L L LT 5,

FA-1E B, JAEREBRERORAZ ) —= 7 MOERIZET 5 5tG

BT BN B ETR B E E IR il PN AT EHIR
JRFIF = O A A
BRI AT O A A
B SR O A A
EEREHA A X X

el O : A7V —=T7FH P LE
A A7) == TEHEETDY, ARREERL LTHEREZToTH XUy,
X : 27 V==V TiHBIIAE

4.1 MNBFEAEROFRFE

A7V == F iR OB B E IR & OB B ERIZ R WS D, EREFO
BEERIZOWVWTIX, Eis - MAUEEOMUENINE L<BLbhaBENOH2EEEN A
DX RFEAERITIRN L 2R LT,

B, BHATFENRICH L TIX, A7V —=V M L b PiEEEL LA L T
B
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5. BN APH#E T 5% LM M
EFRERTICEWT, PREEER RS RET OB #NR L 72 %8s - dHLEB DX
WEANDELHRDND ZEBRVWE I, AEVAVEBAREZUTOLBY Eid 5.

5.1 XRRBERENDDHEORIEK
5.1.1 A7 V—=V7FMRERZEE X TIT O XK

[3. FHHIC YU 72> TITHO HFHE] IZBWT, BMAAOBEERZRE L-HER, BE
SNTRBRFEATRIT 20,

LTEERoT, MBRAERIZ, A7V —=V78M21THT, IRZ2EMTI L L
L7cBN A BRI IRE SN D Z LD, FREEEOERS &k OBRAR KT E
RESE LT HDICHBERIETRZITOER (LT NE - fH7REH] LV
5, ) okt L CBUHN RIERIC KT A LB R 2 EfiT 5,

5.1.1.1 BECHINFIENIRIZ X3 5 %R

BHINAENEN S OF BN ADORENKITTREICLY, &k - IHREE O
BOPELLBRDNDZ ERRVE DI, ik - FHREBICH LT, LTOXK
EERET D,

7B, MROEMILEZY, BHINFTENR:E LTRHRESNEERFZ 70— —
L3RR B EE RS ICRETENICAE TS 2, £, REFICBWTEK
BHIENRAE LTEBEAITIE, BRICAR L TV 5 BRI B R S8, HmAe
AENRIXREFTENICAB IRV LT3,

(1) BEEHADRAEDOKRE

BHINRIEBNRICN T 2B BT AOREDOKBRIB O =D DOEEES K OFIEZ, BIK
10 LBV EET B,

HHNAENR CHIERY 7 u—) —ENnb0FFLEME ORIV, HE
FTEHIN OBEREOWTNOEFTCTHLRAEL 2 5720, BETNADFHEDORKRH
X, AOBAicLBZLeEd5,

LMo, [I3.1.2 BN eIENR) (2 THRIE L7 Bt N e BhR N R EFTERNIZ
AT 25813, BREFE (ERZAEELZ T HYHR (8) B) BEEFRAHED
HEMF LI ~OZATETETHIT - MMETHI LT, EONREETAORED
B EFRIREE T 5,

(2) BIEEKREIC L DIE

BHINATENR D O OB TN ABEICR D EREH R OFIEZ, BKT-20 280
i35,

HnF o 7a—)—Erb0FHFEEDEORWAVBREEL, AHENADFRAEIZ
LBRFEEZRMLUEEEE, BN ATERICRET - 2 L TWARERE (H43#
(8) B) "oESHICHRAIEZEORERE (YE) [SBREEERHEELZHWVT
&I D,

RERE (YHE) 13, BEERRHEELZAVGEREEE ICEETIADRAICL
LZEEEARMLEZ L 2EKT S,

G2 2 T O EREEE L, BB OEL - I REEZREL, BESNE
¥ AR EEE (FRHBERFMIEIBETEXIZORITE) X, AEITRAICLS
BEENEZ ONDBEET, BREFNRATLZRET S,

EEEAERRMEIX, RERBEPOIRAEEESHEERICBIT 2 HEHIMEY, &
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i, RETHZLicEy, REFAIEEHD] (5365, F62Fk) ~DHEEE2R 5,
BT EER B R UHE2L DB EMERMEIX, LTOREH#tE LTEH
D, FBEIARRELEZGEICYSRELFERLTH, REESHEEICREELY S
2B DTV,
c BREHEEFENNRE LZHEICBWT, FREEESENS AN HA S e
DHAHRTFIFER, RFEHRBEDBRBNANAETFTOE~DLELREME, 1
(VB R EDEREZ 7V —REEICLVIT) ZENTEHEBRUE
FEIZEIVITOZENTEIRME LT, EHicfeaiie (BREEZET, )
, BAORLIEE A EGRME, BEEREE, HSTAmEEERE, EREESE &
OV R BSOS 2 e fh UG E BEFTN) ZREIRE
THREE T 5,
- BEREHEDPRELEZHEICBWT, BEFTONNDOBEEERKEZTHLEDD
BHIGHET & BEEEET O 2 DI ERBEESRE E R E IR E TS, EX
BHWENRREELELEICBWT, BEFTHNOBEERE 2T HIMLEDD D5 E
BEEEEIT O L OBEEKRME BEHRN) & LT, mEEERMNE, B
AR, T VEREI AT L (¥R - FEEPTR) , 12— T3 VRO
ITRLRGEEE A RE UIRE T &R T 5,
BEEFEREO > LEEERM EFE) 1T, PREEER ORISR
TR E T HREHE T 5,
HEBEAS R O O B ESLEAS R (BERED 1%, PREIEE KR OB 2R
FTNICRE T HREHE T 5,
PETALEEEEERE X, PRHEIEZER VR FFMBBRBENICRE TG LT
Ds
BREEFERMED O bEEEERM (BEER) RUOMEREERHO > b EGHE
ekt (BER) X, PREEEROBRSERITANICEREL, BIMIREL
7T reERTILICEY, BNTHERATEIREET S,

(3) BhHEE
1) ¥R ZEERE O RREE & OF, # B % O i

B - FOREBICK LT, BUHINEIENRED b OF T Y APh#IC R D Ehe i &
OFIEZ, FIKT-20 LBV EET S, £/, #5.1. L 1-1RITRT EBY, 2@
v R ZEET B,

RERE (ME) X, BHATBNRNOOEFETADORAIZLDREOERKY
ZEHEE, EOPICHPRGIEZOMKREREELZREEL, FREIC2H~ A
7 DERZRETRTS L E DI, ERBEEEIERT D, £, RFOBKERSE
I3, BETRCLAEENREZ ONDGAIE, BARRTICEET N RAT %
RET D,

REATHRATEIL, ARERY ARV L D EODICRER RATOBR R
xRS 2 L L b, ERBUAOEE - fERBERIC2m~ A7 OFRZHER
ERAD

WS I 28 DA ZE R 2E B K OVBR B Rek R AT OA% I % PRl L 7= 55 & 1%, B8
FIRE - B LRFBREFHZHAVTBRIRERC _BLREREZERT S, &
HIZ, BHANFATENEN D DERT ADRAICLDRENKE LESAIE, #HS»
WA ANZHBRT 5,
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5.1. 1. 1-1% 2ml~ A7 Ol

HEwT (GENeE) =A%  sExsum KT

HAHEE GERR) 6A 6 18 b

BRI BT
GEEE LS OER - farEs) | OO0 50 & e

2) BHINOBEF(LFEYE DK BIEEOENE

BHANOFBLEWENRAWL, BB AOREICLLBRENEE LSS
DOBHINFIENR D b OB F L FEE DK EIEENTLR 5 EfifEH X O FIEE, BIHK
20 ¢LBVEHET D,

“EIRENT, YR () Eobl, REEHES (BEFENICEEL TV
HER (BhHhattttEET) ) BERTHEGH & T 5,

Fz, 5L L 12RIORTEBY, BH#EEZEGT 5,

$5.1.1.1-2% PBHEEOER KEFHEEHR)

Prigxtad | EAK Phig B & BB T
Q=2
R #==iE 323 (4 . KEFHER
REEBER | 3N | amwxs e IR
L WS i (ot 5 A7 A BIP)

XA, ToFE=T -kt FIP U HDOE 2 flilg

5.2 FHIRTRATIAETAICETAXE

TR PRETIEETNADPRIETERICLY, Fis - HUEEO S bYEIHIGEZ21T D
EE (LT Nl - PIEER) L\VWH, ) OXMUREAINREFLLEBLRDNLAZ ENRLVNED
2, &g - PIEERICH LT, UTOXMNKREERT 5, 2B, AMAKOEMMBVTIL,
K E DI A AITAEE LTV,

5.2.1 PEEZOERFEE

HEE - FIENERIZX LT, VEARSOBRREERIREEET AERICEET S & &
HiZ, TP TRETLIAFET AL O#ED =D O EIES R OFIEEZEHE T 5,
BRERARTONVTIE, BREFRIBE 1 ALY 6RRIERATIEDICLEL 2K
BEEHETALERICEMRT 5,

EHiZ, PTHRITRETHIAETRICKL, MENRITERTREE LD LD, Ny Y
7 v 7 ORI 2 BHE T 5,
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(1) SNBSSy DB SR R 25 O Bl fi
il - FIEIEBICH LT, FPHEREET RAORAEICKIGT A0, #5.2.1-1
RIRT, LBELRHIBBENFRGOBELRERL, FTEDOEPTICEHMT 5,

6. 2. 1-13& Rz OEiE

X REHT (B RE) ZEH [LESRTE T8 Bl SRt
= (EER) 6A 6 f& R Rl i ==
BB ST i e BR B AT
(EEmR LS OER - YIBER) e HERT

(2) —EBEDEEFER OB
Ei - WIENEB I LT, FHIRTRETLIEET AL —EHIRBG#EN TR
LB L9, HS.2.12RITRT, MELRIBER L XOKELXHERL, FTED
BT B e 3 5,
8556.2. 128  ERFR U OBEE

AEET CHNSE)  (ERK  BERSHE BT

PREE (EER) 6A 6 % Pkl

B AR i = AR T
GEAZE DA OER - PIHER) AT

X A RICESE, 1 ABEVEBEFRISRZ6 RFEFEHTHODICHNEL 2 HEBFER
YROFEERE (BHKS-1 &)
(3) BHEDT- D EhERH| & OFIE
HiL c MIENERIZX LT, THIETRETI2HFET AEIIGR D EfmEH RO
FIEZ, BHS-1D & B EfFHT 5,

4) Ny o7 v S OEEEH O
S - PIENEBICK LT, THELERETNAORER M L-HEEERL,
REBERY IR X IG R FIRE L 725 & 5, A5 DERE R U XOBEKREHI %2, BIIHES-
20 BV EMT 5,

5.2.2 BIEEEREICL AaE

EiR - PIEEBICH LT, THERQAEET AOREZMN LY 52O OEHAEH K&
OFIE%, BHET-10 LBV EET 5,

BB AREOER, EROEME IIEHOERARRE ORKEBREOEREH-
&, BEREEE~EET D,

REFRRAHLE (BETEXIIZORITE) X, BRERE (¥E) ZixLT
BhEE = ferd D,

7k, BEEKRmET, FTEROXL L FERIC, BIERGETOFHEH EEE AT
EBEICBIT D HEHTHE, §&E, RETH I EICXVREFATEERA GREF
YR #3564, §625%) ~DOEE#H 5,
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5.2.3 BEHIS D DERE
AN FTHRDEETAOREIRIBEREAF LEGAIL, BERE (4
B) X L TEHAD TFHEDREET ADRELZHOE D -OHDOHMEAIZHOWNTIL,
[5. 2. 2185 HAERMEIZ & AIEIE] OERMEHIROFIEL FETH D,

6. ¢ ®

B AT AHGIRIER 517, BREFICBIT 28 FET AREROEEF %
i L /e,

Al FiEE, A FE22RB L, FMERCESWE#EEEZIT > E LT,

FHMEIC M7=, AREFTNNOEFELFEVEERE L, A8 A# AW EEE
ERELE,

FHANABERICH LT, A7) —=V 7S E N EN L 2R L & n
b, REFUEERACTERIND (BT AORAER] 1372<, BRHEHBEOERIEE
R &Y, EERESE, PRAEBEEIC-EHMELSEY, XERAIVEREESY
EBRTOOBMEERITIZENTEH I L 2MHR L,

BN FTENRIC R L T, BERTAEBOOELY VI ~DZ AETET, BT 2%
ITHORERE (B4R (8B) B) O, EEEGHOBER VP RFEEZEE~DO2HE~ A
7 QR - ERFIEOEEIC L HMh#EREZERT 5 Z & T, FREBEEOEREZOX
RMEENNRELLBR2bh W L 2R LT,

ZFOMDOKIRE LT, THEBREERTET XADOREITHILT 512 OB E TR OB E, &H
DO FMER OMEHI 25l L, BEFRBAOBER ORI D NNy 7T v T %%
HIBdZ e L, £, AT AOHBREOBEERKREOFIBIZOVWTHLERITH Z
&,

Stk, REREZFICESX, RETBHMANMCB T 25 - G8F LEYE O BE EY
FICHER L, BEFERXIIFERICAE LA S 2581, T4 FOERZEE 2, LEITG
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UEDZ Lint, AETAHEBIRARETTEERIICES L TWDHZ LE2ERLE,
BE N APE IR D HRBEA~DOE S % BRI~ T,
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BIHE 4-1

B EJR & AIERIZ DWW T
EERE NAEROTPEICBVT, HA F3.1(01) TiE, BHNOBEEREE NAIEE % FHE
FHBRLELTWBIEBRRDLNATWD,

B, MEMRLTIEERRCABRICONWTEZX F2EH LT,
BHICY o TL, VA FLIDOEERKROFAEBIFEOEREZSR L,

1. EER

EER (A4 F1.3 (10))
BN B W TR (FlZ1E, BFEZ 7, BE A VE) REEINT
Wb, FEITAZREITIBENOO>FFHLEMEEZ VI,

BPBiERR 1%, BTEY > 7 O L 5 ICYBEMICEE SN, EREEPERINLTHWAHAHOD
fi, Z> 7 DHEBPBREINDHD, Ny T IOLIIERIABINLG LD, T v 7R
ERMBEHECEGENELATREINIGELDLD 0D, AEVTAN#LE Zhbe
TEIFBERICEEINZbDE LTERVE S, BEROHZK 1IZR”T,

e = r——— WIFACENYER
NP, A B = M=
PIBE I EE SEENIBE ot
MIENCETE
AFI>7 57 (D2
(R¥)
FEER (F746%) ot -
WEEIEY O - WP
——
R BB I

1 EEROH
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2. A EhIR

"ER (U4 F1.3 (4))
BHANICBWTEIETFE (BlziE, #o7ue—1—%) OBMEEHRIBREINRT
W5, AT AZREIEIBRNRDH5FFHLEMEZ VD,

AENRICOWTIE, BEERNHGEZITO 2D, Zr7u—U—Zhx, BEmEIZLYER
SNDHDOHLHRLELTHRIED,
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B 4-2
BEEH D VITHERMENZ LWIRIEOBER T OV T

TA RICB T 2EBHEN AEIRD ZYMRERICBNTE, TUVRARERORE (3. 7
CE 7o TITHBHE) | Ok, [FHEBSSRMEOFMZITY, SRBAERERKE 4 X2
—=CJ7FE) J L7 kT, [BEEESEZEELREE, BOFM 6. FEAEE
) 1 2175,

A7 ) == TFHEZSE b ER T D EERE CABIRORED 5 5, BONEERIZS
WTIE MBHIRNICRE SN TV S 2 TORELEME] PREGRE SN TWSA, HEEIC
HE, RETMEUPEEEORENTEL LI, A7V —=7FHfiicks T [EEH
DUVNTHEREENRZ LWIRE] OBIRWVICOWTER T 2EBE LT,

BEICYTZ->TIE, A FO [B.FHBICE > TIT O FIEH] OfFi-4 GAERZNLT5
Ba) 2EB LI,

[H1 FiE#&]

(fRF-4) REXNSIETH5E
IFEABRVBEL, FRICETFBIN TV ERILEMEO2ENTRE L
TH, AFETABKRFICZEBIHHBEINEBEZNRRNWEHHATE 58
G, BlziX, FRBFTNRRESIN TV TEREROFEHER D VR
%)

IR CEED 2 WVITHERMENRZ LWEENE, ITOBEABIZE VERERD 2N D,
FEHBTAD ) LREROBEFCFEWEDRKEZFICEZEICHHEEND Z L1720\, X
B LT 5,

OBEEITERT D O TRV, BEEIIEEREZERE L TV B KBRS OB ESFiX
ARENDIRV,

OB N AETE R OKIBIKIL, —BACEFERRE LTHEASNSBEETHY, &K%
A EG AN

O AL, (LFHEOEFEKIENNMELZ L 2ZBETHY, (LEHEIBHALLEI
RHLEBELSEIIRIET S0, BRERO—ROREHEL L TEAZSZLDRN
100CEHROEREL L, TN EOBAE L OMEIIZEICHH I ABENARR,
=120, BBAD 100CLL EOWME %2 —BIBAT 52D TRL, OO ENBEOME
TRWZ L 2R T 5,

F7-, EROFKFERX, XHER Modeling hydrochloric acid evaporation in ALOHA] IZ3

BOTRORHE, (WEHEONEKET 5720, BEMEL SEN/DNS VRS bER
HERZ LWIREICEEND,

FE-HIK 4-2-1



E = A XKy x (F2)

RXT

Pa p?}
E;:—(E)m(l—g)xE
E : 7&K%%E (kg/s)
Ec : fHIEZRFE (kg/s)
A HEHEFE (%)
Ku : ALEE OWERBEEE (n/s)
Mw : {LFWE OE NG & (kg/kmol)
Pa : KKJE (Pa)
Py : ALEWE O (Pa)
R : HAE$(J/kmol - K)
T iR K)

AREBEFTEMNICETEINIEKGLD ) LRETHHEMBDOHES, 20CIZBWT, BE 20%
DR D4y EDS 27. 3Pa, BEE 36% DIEEED3EMN 14,065Pa TH D, Lo T, BE 20%DHE
R DFRFERITIEEE 36% DEFEDIKFEED 1/500 LT &2 A72H, KEFPIIEERIZHHENS
Z L,

UbzkE 2z, BEEM2HEN 7o —2K 11277,

e )

| OKBUEF YD LB AS)
1 TH R EFXIEEEERERLTVS
1

e

(REBERMTH)OLE)
REHNEFTHEEE

HERBADIEC,

(EF5U2%) P L T 1
N iEhsE TR

BAN100CEYRL,
S EA R MITESL

1
1
1
1
1
]
1
1
1
:
KT — :
1
]
]
]
]
1

SWHEANLRLT. BE, TO#
T, F IR O A A5 B2 1 ¢y
WEA RN ELEHBEEDRON

1/10058 1€

#1: BEUTEFEEFH,ILIKEE
2 . WRIEMNZLLEER

X 1 EESUIEREDRZ LWRIEOF|Er 7 v —

H1o7o—zEZ3x, BEIERERZ LWREBIZOWTELOLBVHB L, £
7=, XNBMEOYMEME R 2 ITRT,
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#1 BEEUIEREDOZ LWWE ORISR

W7 v—IHE W

KEE(LT R YU 7 A (10% 25%, 30% =30%) ,
12958 (=2,900ppm, =3, 000ppm, 21, 000ppm,
=21,000ppm) , Wiledd (10%) , HEAEEEKET
BEIEEEZBERE LTS | U oA (20%) , FEEE UL (10%, 20%)
FEERERSR (0.15%) , EAL F, TR Z 7/ F,
KL T L, TAHEKF (FREERSE—Ek - TK

B (3.9%) )
#l - e
TR DA TE R R %iiﬁfﬁwwm 2% &, 7oE=7
WiEe, v R0 (2%, 2.5% 4%, 10% , ¥4k
FANI00C LY EL. B8k (37%) , ®M, 1@EAkHF (=mFr7Y
SIENIBEERMEIZ R B RN o—j (11.5%) , 2-AFN-2, 4R HFZ Y
Z— (6%) )

RAIENR & IR LB L T, o E,

ZOfhtEE, RERROBA | EEE (5%)
25 BN /10058

X1 KREOSZTHY HEIL, TIROKEERBET Y v ARE SOEREAFZ 60 fFIZHFRLI-bOE

RAw3s,

(FLWR R (@ FTE E} https:// www.city.sapporo.jp/kaigo/kannsennshouyobou.html)
M2 RE ENERTIE, HIROT VE=T 9.5~10.5%ZFR L b D& BEICEL B S,
(RS- http://www. taiyo—pharm. co. jp/anmonia. html)

K2 MNEMEOYMEE

wis | lookmmcHy s | ORI B\ 51 B S E
<10Pa
i Lo s -
3 160~360°C*? %ﬁz(g(i%?sgga -
B || B | o
‘ 0. 00076Pa_(6%#EEE, 20°C) **
e e 26C) = -
ﬁi%?:%:%z“ 198°C*! (26(‘}%3)3 - =

1 : EREFEDERLEEET—F

X2 : BT —FZ—b (EF /N SDS)

X3 : T —H— b (http://www. daiwa—yakuhin. com/pic/syouhin/SDS-HC1. pdf)
%4 : Perry’ s Chemical Engineers’ Handbook
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—7F, AELFEDEOHREREIZE > T, BHEFIC=T e UET 2860052 0
b, UTOLBVEHFEELEHEO=T vy MU OV TR EITo 7=,

7 aY N, ZOEMBREOEVWND, KB, 7a—i, BEROI X MNIHEINS,
(% 3 &)
BIEREETEEONEMEL LT, TAZ7/VERHBD, UEMEIZOWTIE, KEHE
RERREDLEBICERFINMESATBY, HRIZEETH 5,
HEHEEREEDVEBICER T AV MY, BEESECEHEOXNRME THID, BE
FY) L Bl S 5 BRBICE W TKUTRMERER SRS T 5, B L' AV b EAITRRE
BEiklE, BT+ 5 FEToMIZ, BiREETOHEETH D,

RIEORBYWEDOZ T VOFEE LTI, BEXUII X MRETLNZN, EIZONT
1%, BREEICHEVNEAETHAHOTHY, AEHIOBEREGEFNTHE 00, BiEkOoT Y
MMEIZKT LTI R P~DBENRMLETH D,

#3 =T a S NVOBEROERA =X L

IT%%”Q AH =X N KB
BB ZE DLEHMRBEDLLRWEET, B, K&EIN
o5 ThooThRIRIZARY ERPIZHBLEL DT, ¥R, oF
(dust) BE, ZRIL, 1BRE, REARL, & L THEOBHE SEER RIEEN
THELD, LR -T, IR, R, BArRR L, #, K
XX EBITARH—ThroREZ L unll EOHL DL,
BEEREEL, ZADEBLTRFLER-T2HDT, &8
Sy | DINRVER, EE, TEWL, AT REOHBBIELD,
e IO XS RIBETIE, —RICYENERICEEHZELIN 5] A
by, BRHRTIIZLOBEBILHER->TEY, BEH»
R TH D, RRIINEL 1 pnBl FOHLDONRE N,
RBEICELTEL WVWDLWS Ty ) ITETHLODT,
P —RICEBY DOREEREY, Ky, Kahlsabat I
(smoke) HORLFTHD, —2—2DRLFIT/NE S ERIITE VA3, [ {4
InNoR7ay 7RERTHLONREN,
— R II B NRIBRRLFERB LTV, Thbb, &
= A b NARFEEME LD 0O, REOBESCEER ST oL otk
(mist) HORLETEEN, BRIZERECTH DI, K& IIT4ER
BRICE>THRVIERD S,

SR PELTOZT B ARTFIE, RFPEBERIFPICHHBEND —KRIFE, TARY
Bl LTHHEENTELOR, MEMEEUMEFNIZLZZIT TR+ L7225 IR+ H
D, ZOEMRIBREIY, BH-CEEREOBBRINLNICE20808RE L, BROBHEAVIEED
BUVIHEZERGITHE S BEBREIZ KA S 57,

REFEMBRI R MEDERA I = X L2NIxHT HBIEROBFEILEHEOTT vy MEDOK
MR EZRUTTRT,

TR Y IMEDERA D=L E LTI, MERENSOEER BRI X 5785 %
DFEROREREZ SND0, HEREZZ2EET S LVWThoARBE TLERILED
BERRKR[PIZZEICHEHEIND Z L3202 L 2R LT,

DDz b, BEEDDVTERENRZ LWVIREIZOWTIE, FEFRAE LTOFED
BN THILDLEEZEZBILD,
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F4 7Y (SRR ITHTE5REHER

Edyg =872
= AERGBRY Bkf R
Dk c IFBESOBEHRICHEY | FREROTHICESSAREILTEY, MHRFCLESAN
J B~ DR [T PDHBTLRAETHD,
ek INE R IR TS S -4 & 10, — Stk 7720 =
TuYARRETDR, HEEOME TICi S/ T H0. 2MPaR
QVEE CMERETHRESNT | EOEH EE) ARELEhTEDY, BREFMCBVTIE,
— kT (hNEEARAE) WS HE O MEREBTRE SN TVWDIOREESY 7 DHTHDLD, BE
F o7 IEMERBNIEREBERLTWA D, =F oy iR
hic 2 RICHH SN BERARH S LD,
ORI CBLWEIRICHE S BE | RS hERETHET SR TV A EELLEDEIR 2V &0
KianmE 5, AENARKERICEEICHH SRS BERAR,
: - K O ERRALA O
bR AR
Wil iRk KEFOHADBET O ARERTBAH=ZLTHY, &
RENRZ LWEEO =T o b A D= X A3 Y L
- ERIIRS oW EIER | e
@KEZHD
ik AESOLER, B
H AR OEME ®
BRMBRECRF SN TOIARELEDEIZRL, %72, b
BEERICL Y ZBEORGERESEDHL O RIRERECHHE
— kT BERZ LOREOERILEDE IR ), HEYARK
(H AR E B D [PICERICEHSh D BERBRY,
) RICMBSNFEEEES S L, M L ER LLED
BER&HSh, BEET I TT R/ ARRETII LN
et b, —HEICIEHALL LB S ST HEIC, =T B ANR
ommmmic x5 | RAUETROEESS ey g o 5,
HRHR DOEHE ﬁ%iﬁ &éQ HoT, BAREVEABLEWE (100CHLE) ICo\TiT,
’ ZOREETCRAAOKENEETSZLIEE2 6T, RKIZK
BAERLEELTYH, BERETHIIECERL, TORILE
(FEREI) L VRRO ERIIIMH S hE Z L, Mz
BHEE LT=7T e/ ARKEPIZESREICHE ShdBEhis
VY,
7, BABBEVLOR, 2ERKELTRAZ Y —=2 VA
THILELELTVS,
<BE >

D l=7ayVvEoEE) (BARZT oY VES F)

) KRBT vy VoL & RAKE, FAER (R (199%6) )
3T AMHZT R Y VDA (& (1982) )
4) KRR HS0x K UONOxDFEEMOARE (L)l (1977) )

b) AR CRI b D A (http: //www. ilass—japan. gr. jp/activity/other/12th_suzuki. pdf) (%5

)

FEAIHK 4-2-5




B 4-3

BN APEIRDIEETMIBII2EETNARSE (RoN) &I
BILEMT A (Fa X HR) OBRFBVIZHONT

1. 7a XU H2AOBRFEVDOEZF

HA RIZBTHEEHTABEICHR D ZYEERICBN T, [HABAERORE (3. F74M
WU =>TITHFHRE)] o, OIS EOFMmEITY, MEBEREZHE 4. A7V
—=V 7] L7z BT, TPH#KESEZEZRE LI-KHE, Lo 6. FETAEE
T ] 2179,

A7) ==V TRHMBIZ S L ET 2 BEEREOAESREROMAED 55, BHINEERIZ
ONTIE [EHNIZREIN TWAE2TOAFELFEYE] PREMREINTWDHR,
EIZHE, BETMEOHEEREORENTEDLOIL, BEFAER LT, TRox)
EVV)) IR SN BE AT ZAOBHR NI OWTEZX FEEHR LT,

B Y- 5Tk, A4 Fo 135 Y- TITH BIH) OfFi-4 GRAERSN LT
556) EER L,

(71 FiE#]

(fgi—4) MENRHNLTDHE
IFHARVPBEL, FRIUTREIN TV AEHLLEVEOLENRKHL TH,
AHRAAPKRIPIZEZRBICHEB SN2 BEAR W EFRBATE 2546, (Blx
(. ERSFTARE S T TRTBEEOMER RSV R VRAESE)

AL, JISB84liZESEREI N, BENABELEIZEL > T, MERER, KERR
HE2TV, ABLELOETMERAEINS, 2, RoNiE, BETABREEILLY, ik
% A EEAZE LA EREDLNTEY, BUICEBEENRS I TS, =
D=, Ry RXRPoDTanNHADRZWVEEE LTI, EEENLOLVERAWVIE
EINb,

2, RURHNOENDPBEDIDERBREELEZLELTYH, BE2ANLTaRUBRKEHE
nNazZkizhy, ZEICHHEND X5 KREOEHICES Z Lidk,

TaRXlER c FETRETHY, ZERIVBELVVHETHLZ D, —BEIIC
BIAMEEEINTWARV_AMBIRAWVWLEZE LTS, KIELTEFRICIE#B L THFREL
B LiERD,

EHIZ, TNV DODANBEBIEEREN L IBROBRBRETRATII LD, VR
RAVOHEETRIAGBEEBIRELRZNBOLEEZIOND,

B, TuXUPERRTESRICKREINAHAIE, R340 ORI L E
TAHAEENREZOLNDN, FO LI REHIIEEROBRICKIENEL, T U5 kL
TEBETDHEZZLN, KK - BRIZLDIRTFFHEEZEOREFT M, VA, Fo@EHA%
AN TH D,

PUEEY, RoRIZBEEESNTWA T _URRZVWLEELTY, ZRICEZWVTS
ZlixEZLNT, BEENLOORRIVERY, EHONCILE, FRENS20, &
iR SHLAEBOXLREN A E L BRDONARIEEMEIZRY < BNV b, RUNICET
BENEZT o RERNSRAE LTEE Y Z BN EYITHhE EEX D,
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2. HHHEH
(1) FHEEHCES < 1EH
OFHONE
LPH A L 2 FilEHRE, REEEEOLPHADBEEDX—IVOFRICESE, F
FR2TE~BTEDTERMOLPH R ICERT 2 FHBMBELRE L2 bOBK 1 ThH 5,
Tu R BT 2 FHUTEMICI00H L ERAE L TEY, FHEFOFK D 10H4REN
RAELTHDY, PEZEOETII—MIRETEUIMRERZIZLDBDOT, Faiv
B R TOhEERITTREZ 220,

£1 BICEMT AR DBEDOELEFIE

& H27 H28 H29 H30 R1 R2 R3
= A 182 140 195 212 203 198 212
B3 KKEY 176 131 192 205 203 198 212
b F % 6 9 ge g 0 0 0
% cot® | 4 9 : e 6 0 0 0
=
g FRRRZ 2 0 0 1 0 0 0

1WA, IWAVVERRSE, Rk
X2 : COREmDEWETFEHERRICEGTe L, BR - AKZIT 191, FZE (COHF
#F) T4 5,

(2) HURRIZ X BALPT A HEHH]
HEEE D FERFIZIILPA AR U ROFGHEOFHNBEIND, T TIEREROE
MBI 2 B4 LT,
HWHAKRBREORKERIZB N TS, EEBEEROFHIZHL2 DD, RUoNOWHHEFE
FHIRROH LTV,
O B AR E K BF D F i H 5
HHARKEBEEFD LP H AR HEHEF 2 RBFEEEOREBER- RNV —RES
DH|EE ISR L=,
ARERHZFEE#D LP AR VB « KKFHIILUTO1HlOHTH-7:,
HEF: Erk 2343 A 11 B (MERAR) 16 KF 02 4
5P - EREEE
HHANR : LPHRARZAWIC X B18% - kK
BREIRIE - EHRAESOBEDOEAN 1 4 3B
IR : 5 0K g A%s 8 AZ B AIGHE IR E
ERERHIEF = — ZRE L WD R arind 7 L
HHRE : YEEED I HD 1 BOH A A —F —(HEOMEAEE DN,
ARV, MHNPDOKAKIETEIK, BRIZESTZHO LHE
T3
AR - AE  BRERIIERI N THRN
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72, U LEOEREFOM, LPTAR L ROBHEICE L TUTOZRENH S,

> A AVA—F —ORREBNBREEICT ADOME 2 ER L, BONCERE L,

> BRIC2AORBVEBEFR—AEITTSLTFTRTWHWELOLHY, BESR—R
DOREIIHUTHDZ B RENT,

> HABHBFIEERIEER—RIZOWTIE, #kic L D RERRIZIESSE R H -7
B, RELTWERREIIBWT, HEBIZX2HEOMHEICENEE Ly —X
Nd o7z,

> HHRINOLPH ARFBEFEEITIT, BKTIBREOEKE THIX, Ho ZHEBNT
ZLERNEIFHE Lo & DERBEHEFE LN,

> SEOBRIZBWTIE, LPHARRORHNPEEREAE L, BRI NIZLPH AR
IZHHFDRNLDOREERD LN TWNWEZ b, M LELPH REENSLPH
AMKERICHHENT-bD EHES NS,

> —EROBEZFIZBWT, MHLPHTABRMOHH I ABKEDOERD—>
RS TAREMICOWTORTE L RZ T b TnE—F T, HAKHBEIEREE
R—ARENHERE L., HRIZX 2HERIH S NFC, Ho_ERTZELE
LPH ARIITHE Lo Te E W o T2 BIRHE SN TV A, SEOEKR 2B E
2 TR ZEREIRG IR ORUECH A LR ORBEICHR Y Mr FEELHTE
T3,

7B, LEOBEZBIIBVTIE, UToLIREREZEE X, v~ M2 A—F—0D

RESCH ARG IR %) ORBIRENETIE LTS,

¥ . T ARHBSIERERE & X, KBEHR, ZEEE CARGRANREZ - EHAICEL
HDREOHTARNEZIEL, #EOIEKREZSHEOZ L, BEFR—RLE—fF
Lo TrmER— AT LRSL U7 O OB IERRE L 035 B

RAARBEKTOLP H A FHARE IR OBR Tt &

R 2RO SR D — 1] Ni= LP H AR _R—4F] ¥
O%F DD $ ERF D HHEH

WAARBRUN DK EROFELFHINCOWTIE, LTOXS RS S,

> FEAMUETIE, HBICXZ2ME TRGVEE L, #HEREIBHE L-EM3XH 5
B, HARMAIC L D ZRPE (KK - BREFY 3EL, FRERRALPY A
THF A EOR50 75 )
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REAHIR T LP H AR RO SRBDO—F] ¥

> HBARZEN (FRTTOKE) TIE, KOBNTERNG-ELN, REFSHERL
EFRDH D, (FEFHRITTRR L)

BEAER (ERTHOKE) COLPH AR L~ OBEI B D— B

<BEIM>
1) RFEXENP LPH ADEE
) HAAKREBREZEE 2 A B OBLA M AMERLDIEY FIZOWT~EIZKEITHEND
LPA A DFESLIZ NG CT~FR244E3H  BRERRT ANV X —RESEENT A R OKEE
REDFI SRR T 2
3) BAKERRICOWTIERK29E1LA BERERICAMT A B EETLE - BEE

(EE5

BHEBIMK 4-3-4



3. REFNCBIT 2 7R R ROBERR
BREFICTREINTWVWAT e RV RV REBBRBHICEEINLTEBY, E-EEN AR
ZEORANCAIY EEINTWA D, [MohON BTzl LT, Ry NBHENRN
BETHZ LIIEZIIL WV, BEFIIBITS 7 R0 RUROBERRZ L TIRT,

R~
e

[3 B4FMBhAR A T—RREB] Fu X (HBhARA T—EsA)

4. I 2 O REE
4. 1 Fff 5k
IR LB, RUNRBEE L TIREMENMMREEEND Z 0D, TARINLORKZ
WIERE L LTI, BREE NSOV BIRZWVWERELEZ, WAWVWHRIE, TiEo Emar
B — FOEKTEAR A ME#) BT ARERGEITET AR Lo TTr VR
& BN EHE L7z,

<K > (REREEHL L (po/p < yo) DHE)

) y+1
1 = cap }mv(m)" 1

Y
Ly = ()
: RARTEH R (kg/s)
: i iR % (REHOHAE 0.5 £3°5)
: Pt FL A FE (m®)
: BERNIES] (Pa)
: KEJE S (=0. 101MPa=0. 101 X 10°Pa)
: KiEDE/NEE (kg/mol)
. RanPiRE (K)
s [AEDELEV
s KR EEL (=8. 314]/mol -K)
: A DEMEREL(=1. 0 : BIASKIK)
(B . AWM EF— FOBBEKTER A MEst (RBAHET

NZIXNETT R OR
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4. 25T S -

TN R RNS OIS, 8X10%eg/sTH Y, A7V —=V T RN TH D
BROT =T 2 I BBNMCH D EIRE LGS LB L TI/100LL T EZo7, &5
2, BHREHIMrEEENT8ELUL LRV L E2BET L L, BEEBIINIWEFHATE S,

TR (BE) 3—TUE=TREF 7

e (kg/s) 3.8X%107 6. 7X107"
B 5 44| Wy 25 ME{E (ppm) 23, 500 300
X EILE L E (po/p < yo)
(FEAmSR)
INTG R =B R EME S
BeE B £E ¢ 14. 3mm
Tt FLmEmAE (m?) 161 310 Bl A 1/100
(D EIRA)
RENEE K) 313. 15 e fEREE (400)
RasNES (Pa) 1.8X10° e ERES
SEoENVER (kg/mol) 0. 044096 Hhl T
SHED B 1. 143 Btk T

4. 3R EH DO E
RUNTEEMEBEICTREIN, BEFICERIND D, BEINEHTAZRELE L
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Fig. 3. Dispersion of vapor cloud of the eryogenic liquefied gas
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