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(EHIRE O )
(Icsc:0414, 10 H 2013)

COBEPRBEICRILTHE, HEESIERITI LN
HbH, AHEITR, EERBIUREICH LT, Btk
AT, BETA L, OLFNEN, EEE5|ERITIL
Bbbd, MATHL, BRREICEREOEENBDOLNLT
MHMKEZS EEZT LD D,

(s

300ppm

I (LC)T—#

1 RER D LCso fl (= &7 R) 5 4, 230ppm %
[Kapeghian et al. 1982]

IDLH
(1994)

MNEDF— %

IDLH f& 300ppm {T & b DBERAFBET —F IZESNT
WA,

[Henderson and Haggard 1943;:Silverman et al 1946]
BRI IRETFAMEIT 0. 5~1 ¥R T 300~500ppm T
HHLEHEIh TS,

[Henderson and Haggard 1943]

500ppm |Z 30 yEIBRE S - 7T AOFBRE BT, M
BEOEECFEENCEEORBARESINL T
Do

[Silverman et al 1946]

IDLHAE 3 & % 23 PR IZ X9 5 2 BAH/R Sh Tz

Wy,

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

L AR AT R E O RO IR L

BllFR12



3. 2-2k HEHAPEHKEEEREDE XS (2/3)

(M%)

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
LRBBENRRARTHH,

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 B R BL

BIIFR13



$3.2-2 X AU AEHWEEEREDE XS (3/3)

(E FZ )

RN

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

WAT D L, RPTEICEROZEN B DN T LM
KEZSIERITZERHD, BAFKRT DL, BR
HerT., HFBEROFRMERICEBE 52D LR
boh, BET DL, FRICEDLZLEBDH D,

FAEE

50ppm

IDLH ]I (LO)T—4

4 FFH D LCs fE (= 7 2) 252ppm 25 [Comstock et al.
1954], [Jacobson et al. 1955]

(1994)

il
ANEDF-4
AR I T AR EEERB L TR,
<
High LA
NIOSH IDLH 50ppm: FFLEMW O BB AFET —FITESIE
A ApEZE BARFAE bl
AR B R
EEPEEE AEIZHTAEBICONWTOTMEL
x5 EEE 427 N (6 7 A LU L1EETEEE)
X< EHARY : 1945-1971 4E
BEIZ BERE : 78 A : 1-10ppm (Ff % 100ppm) ,
A EMFmE Y : 1ppm LLF

UL E M) | BRAV R Z7o8mAe L, MBdA, thoZ A4 FOR
Ay FOMORERIZ X BFETRNTN S BRHEO LN
W EHOME ERIZTAHA) Wald et al. 1984,
Henschler, 1985)
SEEIRT : 1945-1971 4
EREEIREE : 1-10ppm (§4 100ppm)
427 NO{EEE 2R T EE AR S 0. 1971
ENDG 1982 FETEMRE L Z A, BEICHKT

FFRBEOREMA HEBDNARBEO LA A WVIZBUADIELIZE

(PEfrsE 40 48, 1998)

WTHLIERBEEFA OBV EWLETZR D N2
ST

(Wald et al.. 1984)

Z DFFEIL 1-10ppm BREDIRE TIIRBEXENED D
NARWEERER L TWA,

{LEmH % 2t
(Y — F) A > — b

el

i

10ppm% 7 APLEHIE EEE L T2

L HE ABR TS R O B R

BllER14




4. HBRAEBRBEEDTDODAR T ) —= 7 M
AT ) —=VTFHIE, HA FiZiEy, FB4-1RDO LBV EHET 5,
B, A7V —=2 FEIH LB E E IR & OB A EETRIIFE LR Po72 2
EMD, FPREIEE, BARRTR CEESRER SIS 2 RHMIXERE L2V,
HHINAIENRIC W TCII A BT AREOFMZITH T, Bi#EEL L T35,

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

B B N B E TR St E E IR PN ATEDR
JRF ARl E = O A A
BR AP SR AT O A A
R = O A A
HEREHR A X X

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

4. I RFEEIROFFE

A7 Y —= 2 Tl R OB N B E IR & OB B ERIZ R WS D, AREFO
BEEIRIZOWVWTIE, Ei - MAEEOXMUENINE L<BLbhaBZENOH2EEN A
DX RFEAERITIRN L 2R LT,

B, BHATFENRICH L TIX, A7V —=V M L b PiEEEL LA L T
B

BIER15



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. IR RIBEAIRN B DB OXE
51,127 )V —=V Vi MERZ B E X TIT O R
[3. FHIIC YU 72> TITHO FE] IZBWT, BHMANOBEERZRE L-HER, BE
SINTRBRFEATRIT 20,
LR oT, MBRAERIZ, A7V —=V78M21ToT, IRZ2EMTI L L
L7 BN FTENRICERE SN D Z & D, FREIEZEOER S KR OB AR RFTOE
KREHEICH AT DI EREREZTO>ER (LT NEEG - HHREH] L0
5, ) okt L CBCHIN RIERIC R+ A LBt R 2 EiT 5,

5.1. 1. 1 BHupNRIEHIRIZ0Hd 5 %3

FHANFTENRD S OB FET AORENRKITTREICL Y, &k - FHRER DR
AP ELLBRDNDZ EBRVE DI, ik - FHREBIZH LT, LTOXK
EERET D,

7B, MROEMIEEY, BHINFTENRE L TRHRESNEERFZ 70— —
S13RAE B EE RS ICRETENICAE TS 2, £, REFICBVWTEK
BHIENRAE LTEBEAITIE, BRICAR L TV 5 aTERI B R S8, FHmAe
AENRIXREFTENICAB IRV LT3,

(1) BBEHADREAEDOKRH

BHINAIEBNRICN T 2B BT AOREDOKBRIB O =D DOEER KR OFIEZ, B
T-10 LB EET 5,

FHANAENR CHIERY 7 u—I —Enb0FHEEMEDORZINE, HBE
FTEHIN OBEREOWVWTNOGEFTCTHLRAEL 2 57120, BETADFHAEDORKRH
X, ANOBAIzLBZLeEdT5,

Lizh->T, [I3.1.2 BN eIENR) (2 CTHRIE L 7= BUth N e BhR N R EATEN I
AT 254813, BEFE (EBRZAEELZ T HYM] (8) B) BEEFRAHED)
HEMF LI ~DOZATETETHIT - IETHIET, EONREETAORED
BHEFRIREE T 5,

(2) BIEEEAREICL AaE

BHIN FTENR D & OF T ARG IR 5 E&EH R OFIEZ, HIRKT-20 L0
i 5,

HnZ o 7a—) —ENRL0FELFEVEDORIVHREEL, BETADFIAEI
LHREEZRELEEEAE, BEHMANENRICHET - &L TWAREFRE (FHL4H
(8B) B) »HESHICHRAEIEZEORERE (YE) IOBEEEKARBEEZHWVT
HAET B,

RERE (ME) 13, BEERREEZAVCEEREESICEETAORAICX
LEREEBRM LI L E2EKT D,

BAG A2 - e fEEE 1, EEELNOELR - IERERSBEL, REIIhE
R HB R EEE (FHEHERRIIRETEXIIZORITE) X, FEVTRICLS
WENREZEZONDIBEIX, BREFTHRALZHRET S,

BEEMERMIX, BERFETOFHGEEESHEEICBIT 5 F#HTE, &
i, RETHAZLITEY, REBEHAIEESHD] (5365%, F62Fk) ~DEEER 5,

Bll7R16



BT EERAIEI SR VFE2EDOBEEMEHRMEIX, UTOREH#tELTEH
D, AETADPREELEGEICYZXEEFERALTYH, REESHEREICRELZE
2B DTV,

- BREHEEREWNEAE LEEHEITBWT, PREBEEZED G AN B A S AREM
DHHFETFFER, ¥—EUVBREZEOBRBANSHTOE~OEE, EEULE
WD REDERKZ 7V —BENEICL VT N TEIEBERVEFFEICL
DITHOZENRTEHRME LT, Einfnikism BREBEZST, ) , EHHE
ZiEfE SRR, EHREREERE, #SITAEEER, EBHRERREAVEES
Rhali DZERIEZ EMR L7 BEakE (BEFAN) ZREIRETIRE LT
D

- BEREHEDPRELEGEICBVT, REFTONNOBEEEKEEZ T HILEDD

BHIGHET & BEEEET O 2 DI ERBEESRE E R E IR E TS, EX
BHWENRREELELRICBWT, BEFTHNOBEERE 2T HIMNEDD DG E
BEEMEEZIT O 2D OBEEERE (BEN) & LT, BEEERM, &R
AR, T VEREY AT L (¥R - FEEPTR) |, 12— T3 VRO
TAERSEBR 2R B IRE T HRE L T5,

BEEFREO > LEESETENIX, TREEEZER ORISR RTNICRE T

HExEtE T 5,

TRERREO O B T —NF, B (EEAN) ROBRSESHRETNIC R
By a®itET 5,

BATELRGEERE X, PREEZEANR P RHIEZE(HIICRE TR ET 5,
HEEFEREO > bEEENRE (BEE) 1%, PREEZEROBRIRRITHN

WICERBEL, BIMIRREBE LT 778762 LICLD, BATHERATES
xEtET 5,

(3) BhHEE
1) HARZEERE O RREE & OF) # 2% O

EiR - FHREBICK LT, BHINEIENRED O OF TN APh#IC IR D EhE iR &
OFIEZE, BIKI20 L B EHET S, £77, $5. L LI-IRIRTEEY, 2F
v A7 #BUET D,

RERE (ME) X, BHATEBNRNOOEFET ADRAEIZLDREOERKY
Z AR, EONICPREIEZEOBRTEREE ZREEL, EREIZ2H~ A
JDEREZRTRTH L EBIC, EREEEICERT S, £72, RTHOBREERSE
1%, ABTRICLDEENEZ ONIHEEIE, RARRETICRERT KA %
RET 5,

BB RATHEIL, AKEZEV ATV L ISR RAT DMK R
HZMREET 2 & &bz, BEREUNOEL - HRERICLH~ A7 OFERAZHET
5,

HH LI E O MR TR E R OB AR IR AT OB R & PRl L =355 6813, B
FRIRE - “BLRFBEEFHZHAVTBREERD _BILRBEEZER TS, X
HIZ, BHANFENRL D DEREN ADFRAEILL D ERENPKE LEGAIE, #HY»
ZARBANEZEBET 5,

BIER1T



5. 1.1.1-1F% LHE~ A7 OfcfH

ABET (EARE)  |EAK|  AEAsKE BB

PARREE GEER) 8k 6 b
R T

GEEELMOER - ferER) | 2N S HeBIERBRR

2) BHINOBFF(LFEYE DK BIEEN O ESE

BHANOFBLFEWENRZAVL, BB AOREICLLBRENEE LSS
DOBHIN FIENRD b OB L FEWE O EIEBN LR 5 EfifEH X O FIEE, BIHK
20LBVEHRET D,

REIEENT, YR (B) Eobl, REEHES (CREFENICEEL TV
HER (BhHhattttBEte) ) BERTHEGH & T 5,

F7o, #BE L L 12RIORT LBV, BH#EEZEGT 5,

H5.1.1.1-2% [HE#EEOEE (KEEHESR)

PhegxigdE | EBHK Phag Ho & e
QT
- ALFEPhRE R & HEEHER
REEBER | 3N | amwxs e IR
L WS i (ot 8 A7 A BIP)

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

5.2 FHIRTRATIAETAICETAXE

TR PRETIEETADRIETEEICLY, Fis - FUEED S bYIEIHIGEZ21T D
EE (LT Nl - PIEER) L\VWH, ) OMUEINREF LB LRDNLAZ ERRVED
2, & - PIEERICH LT, UTOXMKREERT 5, 2B, AAKOEMMBVTIL,
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,

BIlFR18



(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

SREP (GEAEE)  |EAM|  RRIERENE T

hlEE (EER) BA 6 {8 ot 2
AR

CEERALUAOEE - mBER) | i SRR

(2) —EEDOERER OB i
HiL c MIENERIZX LT, FTHEIRETIFFN A0S —EHARP#EN "TRE
ERB X9, FL2I2RIIRT, REBELRIBER O ROBELZERL, FTED

A S
55.2.1-2% BEROEMHE
HEET (FENSE)  |EAH|  RERL R ST
A (ERR) oA 6 & I
BT
GEER LA O - PIBER) | ok RBREIRPT

X A FIZESE, 1 ASLEVEBRRETFERAGZ6 RRER T OICBLEL RDBRAEN
ROPEERE BIRT-1 /)
(3) BLED 7= D EEAH & O FIE

HiL c MIENERIIX LT, THIETRETI2HFT AEIIGR D EfmEH RO
FIEZ, BHKS-1D & B EFHT 5,

4) Ny o7 v S OEEEH O
EEE - PIENEBICK LT, THELERETNAORER M L-HELERL,
REBEHY IR X IG N FIRE L 725 X 5, s O DERE R L ROBEKREHI 2, BIHS-
20 BV EMT 5,

5.2.2 BIEEEREICL AaE

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

BEIAREDEH, BREOEZ UIEROEHREEORKEEDEHRZE
e, EEEEE~EET 5,

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

7k, WBEEKRMET, FTEROXL E FERIC, BIERGETOFEHIEEE AT
FBEICBIT D HETHE, &E, RETDHIZ EICXVREFATEERAIEER, F
625 ~DEE %X 5,

B #R19



6.

5.2.3 BEHIS D DERE
BN D O THROFEBET AORAEIRIBHREAF LEEAIC, BERE (M
B) (X L TEHADO THEDREET ADRELZHOE D - DOHMEAIZHOWTIL,
[5. 2. 21l 5 EARRRIEIC L AfaE] OEBEHEOFIEL FHETH S,

FEH

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

Al FiEE, A FE22RB L, FMERCESVWE#EEEZIT > E L,

FHMEICS Y, HREFTNANOEFELFEVMEEREL, A8 A#E AW EEE
ERELE,

EHANABEERICH LT, A7) —=V 7S ENEN L 2R L &,
b, REFUEERACTERIND (BT AORAER] 1372<, BRHEHBEOERIEE
R &Y, EERESE, PRAEBEEIC-EHMELSEY, XERAIVEREESY
EBTOOBMEERITIZENTEH I L&A L,

BHINFTENRIC S LTI, BEABIOERY VI ~DZAET T, BT I2%
ITHORERE (YR (8) B) O, EEEGHOBER VP REEZEE~DOL2HE~ A
7 O - ERFIEOEEIC L HPh#ERELZERT 5 Z & T, PREBEEOEREZOX
WMEENDRELLBR2bh W L 2R LT,

ZOMDHINE LT, THRBREERTT XADOREITHILT 5 - OB E TR OB E, &H
DFINE R O 2%l L, BREMFERIZHOBER S XOMIGIHRD Ny 7T v 7l 2%
HIBdZEe L, £/, AT AOHRBREOBEEKREOFIBIZOVWTHLEHIT S Z
& &,

Stk, REREZFICESE, BRETBHMANMCBT 25 -a8E LEYEOF B%E EY
BICHERR L, BEEFRIIFIERICARE LR HH581E, T/ FOBEREZEE 2, LEITG
CChhiEEZ Db L 95,

UEDZ Lint, AETAHEBIRAIFRETTEERAIICES L TWDEZ LE2HERLE,
BE N APE IR D HRBE~DOE A% BRI~ T,

BllER20
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BHICH o TL, VA FLIDEERKRNFAEBIFEOEREZSR L,

1. EEIR

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

BPBiERR 1%, BT > 7 O L 5 ICYBEMICEE SN, EREEIERINLTHWAHAHOD
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2. AENR

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

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

TA RICB T 2FHEN AEIRD ZYMRERICBNTE, TUVRARERORE (3. 7
CL 7o TITHBHE) | 0ok, [FHEBSRMEOFMZITY, SRBERERKE 4L X2
—=CJ7FE) J L7 kT, [B#EESEZEELREE, BOFM 6. FElAEE
) 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
DUVNTHERBENRZ LWIRE] OBIRWVICOWTEZ F2EBHE LT,

BEICHZ->TIE, A FO [B.FHlICE > TITO FIE] OfFi-4 FAERZILT5
Ba) 2ERB 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,
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E = A XKy x (F2)

RXT

Pﬂ. p?)
E;:—(E)m(l—g)xE
E : 7Z&¥E(kg/s)
Ec : MIEZRFEE (kg/s)
A HEmHE M)
Ku : LEDE OMEBENREL (n/s)
Mw : {LZEWE D€ NVEE (kg/kmol)
Pa : KKJE (Pa)
Py : ALFEWE D5 (Pa)
R : HAE#(J/kmol - K)
T :iEEK

AREBFTEMNICITE SN EGLD ) HLRETHHHEMBOHES, 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,
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#1 BEEIERMEDOZ 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
BEEOIEEZBEFE LTS | FU DA (20%) , FESRE U H (10%, 20%)
HEEREES) (0.15%) , BEAV b, TARAZ 7/ b,
KL T L, TAHEKF (FREERSE—Ek - TK
#(3.9%) )
1 #1 ~ =
W AT AR B %iiﬁfﬁwum 2% *, ToE=T

WHAEN100°C LV &<,

ERZ0 (2%, 2.5% 4%, 10%) , HAvss —8k
(37%) , &M, JA@HEHXAA (=mFL 7Y a—n

B BB /1002 BE

SIENIBEERMEIZ R B RN (11.5%) , 2-AFN-2, 4~ F o TF—)b
(6%) )
RAIENR & B LB L T, SE,
Z Ot E, RERROBA | EEE (6%)

X1 KRFEOLTH|Y HEIL, TROKEBERERT ) U LARE 6hOEBHZ 60 FICHRLEbOE

RAwW3s,

(AL TH AR EFTE BF https:// www.city.sapporo.jp/kaigo/kannsennshouyobou.html)
X2 MEENERZIX, FIROT VE=T 9.5~10. 5% FR L= bDZ BEICES B S,

(SR http://www. taiyo—pharm. co. jp/anmonia. html)

K2 MNEMEOYMEE

wis | lookmmEcHy s | TR BRI B B A
T | e [aem] -
2 160~360°C** %2(2?@59?‘ —
[P — , 14, 065Pa (36%kSE, 20°C) **
B | mosChommm® | Goo) & | 2.5 COUBE00) *
T Lre™ ey * -
ﬁi%@(j%%zr 198°C#1 (S(‘}oga 2 =

X1 : Bt EELEMET—F

X2 : Be2FT—HF—1F (FF/VSDS)
X3 : LT —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
X, BREEICHEVREAETAHOTHY, ABBIOBEREFNTHE 06, BiEkoTr Y
MMEIZKT LTI R P~DBENRMLETH D,

#3 =T u S NVOBEROERA =X L

IT%%”Q AH =X N KB
BB ZE DILEHRBEDLLRWEET, B, K&EEIN
o5 ThooThRIZARY ZERPIZHBLEL DT, ¥R, oF
(dust) BE, ZRIL, 1BRE, REARE, & L THEOBHE SEER RIEEN
TELD, LER->T, IR, #4R, AR L, B, K
XX EBITARH—ThrOoREZ L unBl EOH DL,
BEENEEL, ZADEBLTRFLER-2T2HDT, &8
Sy | DINRVERL, VEE, TEWL, A7 REOBBIELD,
e IO XS RIBETIE, —RICYENERICEEHZELIN 5] A
by, BRHRTIIZLOBEBILHE > TEY, BEH»
R TH D, FRIINEL 1 pnBl FOHLDONRE N,
RBEICELTEL WVWDLWS [Ty ) ITETHLODOT,
P —RICEBY DOREEREY, Ky, KaElrsabat I
(smoke) HORLFTHD, —2—2DRLFIT/NE S ERIITIE VA3, [ {4
InNoR7ay 7RERTHLONREN,
— R II B NRIBRRLFERB LTV, Thbb, &
= A b NARFEEME LD 0O, REOBESCEER ST oL otk
(mist) FHORLETEEN, BRIFERECTH 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 =7V (SRR ITHTL5REHER

EFEL
K7 ERERE L] B
Dk c IFBESOBEHRICHEY | FREROTHICESSAREILTEY, MHRFCLESAN
J B~ DR [T PDHBTLRAETHD,
R ERE CEE SN -BEICE, — MM T 2720 x
TuYARRET DR, HEEOME TIC S/ T H0. 2MPaRR
QVEE CMERETERESNT | EOEAD GEE) ASELShTHELY, ERSFICBLTIE,
— kT (hNEEARAE) WS HE O MEREBTRE SN TVWDIOREES 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
[ROHH 5, BEITABRKEPICESREIIHHEh D BERLAR,
: s KRR ORER L O
bR AR
L= iR {L KERPOHANBET O I ARERTHAN=ZLTHY, &
RENRZ LWEEO =T o b A D= X A3 Y L
- ERIIRS oW EIER | Ve
@KEZHD
ik AESOLER, B
H 2 OEHE ®
BB CRESh TV FREEMER RS, o, 1k
BEERICL Y ZBEORGERESEDHL O RIRERECHHE
— ek T FERZ LOEEOEZFECERE IR WD, AFTABK
A RRIE DD KBz ERIIHHENS BERRZ,
AR iz S HEE2EET5 L, MMZ LV E B LLFED
EARGHSh, BEET 5L C7 oYARBRETSIER
et b, —HEICIEH AL E OB S ST HEIC, =T B ANR
ommmmic x5 | RAUETROEESS ey g o 5,
HRHR DOEHE ﬁé‘ﬁiﬁi iy ® HoT, BAREVEABLEWE (100CHLE) ICo\TiT,
’ ZOEEE CRAAOKER EETS iz oh T, RICK
BEAERLELLTYL, BERETHIVDERIZEREL, ToTLR
(FEREI) L VRRO ERIIIMH S hE Z L, Mz
BHEE LT=7T e/ ARKEPIZESREICHE ShdBEhis
VY,
i, BABBENLOR, 2BREL LTAZ ) —=2 75
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

)
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B 4-3

HEN ABE IR RETMICBT 2EET ARE: (RoR) IS
BIbEMT A (Fa Xy HR) OBRFBVIZHONT

1. 7a XU HRAOBRFEVDOEZF

HA RIZBTHEEHTABEICHR L ZYEERICBN T, [HABAERORE (3. F74
WU 7=>TITHFE) ] 0%, MFHOXSEYWEOFFMEITY, MEBEREZ/HE 4. A7V
—=V 7] L7z ET, TPHEKBESEZEZR LI-KHE, Lo 6. FETAEE
T ] 2179,

A7) ==V TRHMBIZ S L ET 2 BEEREOAESREROMAED 55, BHINEERIZ
ONTIE [EHNIZREIN TWAETOAFELFEYE] PREMREINTWSR,
EIZHE, BETFMEOEEEDORENTED LI, BEFAER LT, Rox)
EWVV)) IR SN BE AT ZAOBHR NI OWTEX FEEHR LT,

B Y - 5Tk, A4 RO 135 MICY 7> TITH BHIH) OfFi-4 GAERSN 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, BENABRELEIZEL > T, MERER, KERR
L7217V, BB LELOETHNMEREINS, £, RN, BEFTAEREICLD, &
% cEEIEEEAZE LA EREDLNTEY, BUICEBEENR EINL 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 REEIIEEROBRICKIENEL, TR iE5 kL
TEETDHEBZZLN, 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 RIC K 2 Bl E . REEEEOLPH ZADREDX—VVDFRICHESE, F
FR2TE~BTEDTERMOLPH R IERT 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 F 182 140 195 212 203 198 212
HRFE - KEFY 176 131 192 205 203 198 212
b B % 6 9 g2 T 0 0 0
% COoHiE 4 9 g2 6 0 0 0
£
g eERZ 2 0 0 1 0 0 0

1WAV, IRAVRTRS, TRk
X2 : COPEDEWVWEZTHEERIZE L, B% - AKZIX 1914, 8F% (COH
#H) (24T B,

(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 LEOESEFOM, LPTAR L XOBHEICE L TUTOZRERH 5,

> A AVRA—F—DOLEEEBENBEERIHT ZAOMGEZER L, FhICHEEL =,

> BEIEKDOREBDPEER— AT TEL TR TWELDLH Y, BEF—
ADBEIIHUTH D Z R RENT,

> AP IER B E AR — R OWTIX, HIRIC K D ERBERRICIES2E R H o
=2, BELTWEFEICRBWT, B L 2HEOMENCARNIHEEE L —
ANH T,

> bHBRINDOLPH ARFBHFEEITIT, BARTHIREOEE ThHhhiEX, o _H#H
& LR REHE Loz & DIERNEHEFE LT,

>  ASEOBRKIZBWTIE., IPHTARBROBRHASHREEL, FIRENZLPHTAE
BIzhHOR WL DONSEEBRDOENTWVWEZ b, M LIELPH RAEHENHLP
HABRRKRUICHEHENZbD EHESIN S,

> —EOHEZFIIBWT, MHELPT ARSI OBHEINZT AN KEDOERD—
DL ROTAREMEIZ DWW T OB RZITONTWAE—F T, FAKHBIERE
JER—ADNETHERE L, HIRIZ X 2WELIHI S p°, HOZEMNITEL
TZLP A AREIIFHE Lo Tz Wo RIREE ST 5, S EIOE S 2B
F X CTABLRERL LR OBERCHT A B IERRORBEEICET Y I HEZE HLHT
T3,

7B, EROBMEEIZBWVWTIE, UTOXIREREEEZ, v/ 3 A—F—D

RECH ARG IERERE (%) OREBERENETE LT3,

¥ . 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 HARE IR OB 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)

FAAER (BRHOKE) TOLPH AR L~ ORI O — 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
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3. REFNCBIT 2 7R R ROBERR

REFIC CRE SN TVA T AV R NIRBRICIRE SN TEBY, $EEES AR
ZEORANCAIY BES N TWA D, MoLDANR 2oz LT, RU_EEN
BETHZ LIIEZIIL WV, BEFIIBITS 7 R0 RUROBERRZ L TIRT,

R~
e

[3 B4FMBiARA T—RREB] Fu X (HBhARA T—EsA)

4. I 2 O REE
4. 1 Fff 5k
RIRDOEBY, RoREEL L TUIBESENMEEND Z 0D, HARVINLDORZ
WIERE L LTI, BRELE NSOV BIRZWVWERELE, IWAWVWERIE, TiEo EHar
B — FOEKTEAR A ME#) BT ARERGEITET AR Lo TTr VR
& BN EHE L7z,

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

' X y+1
46 cap ﬁy (y+1)Y '

Y
Ly = (yil)Y E
» KRR (kg/s)
: A CRADH A 0.5 £35)
: P FLE A ()
: BERPNES] (Pa)
: K&JE S (=0. 101MPa=0. 101 X 10°Pa)
: Kk 0E /L EE (kg/mol)
: RaaiEE K)
s AR BV
: [ EEL (=8. 314] /mol -K)
: HADIEMEFRE (=1. 0 : BRAKK)
(8t : Az B — bR TR AV MEEE (REEAHEBLT

NI NZTTTS ROQ
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4. 25T S -

TR RN S OIS, 8X10%eg/sTH Y, A7V —=U FFHEHRNTH D
BRADOT =T 2 I BRBMISD ERELZGE LB L TI/100L T E o, &6
2, BHREHIMrEEENT8ELU LRV L E2BET L L, BEBII/NIWEFATE S,

THRA P AL (BE) 3—TF U E=TRIEKZ 7

e (kg/s) 3.8X%107 6.7X10™"
B 5 44| Wy 25 ME{E (ppm) 23, 500 300
KEEILEHLL E (po/p < yo)
(FEAmSRH)
INTG R =B R EME S
BEeE B £E ¢ 14. 3mm
et FLmEmfE (m*) 161 310 B T AE D 1/100
(D EIRA)
RENEE K) 313. 15 EEfFEHIRE (40°C)
RaxNES (Pa) 1.8X10° EEERESD
SE0ENEERE (kg mol) 0. 044096 Hhl T
SAED B 1. 143 Btk T

4. 3 R D&
RUNTEEMBEICTREIN, BEFICERIND D, BEINEHTAZRELE L
Ttle S22y, MEXEANFEE TIIMES TREIH, EFICERINDL D, &I
TR SINTEHEE ORI WVEERE LR LT,
2B, RU_"PHEEE TREINDOIXEBKENFRBREO 0 DA THD,

OfREE X
MERBENFERIZBWT, RUNBERNIZHAR INLRIIGE COREERE X
¥1l.6m bV, EENIIRE, K[EOREMTHD,
SUbEEIBEIL, BEENIREE R, BAFE~MHEINDZ L L2250, Z0OR
ERXII032.6nd 5,
Fiz, RUNTILBRBIEFRNRREINTBY, ZERBIZEEINZY,

EHA
RE waEe ¥l16m ¥32.6m
l A,
ELS 150 % sHER
1 s
C./ | ARFREA
ﬂ |
vl
™S
" |
\""-.l
MoARNFz—2
AfTonHatsA t 814

X1 MEBEEEREO a0 H 22
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(R~ )
) -y
(#332.6m)
i

ERFRE~

|

Bk AT !
(#11.6m)

K2 MEEEERED S oS0 Ry _RELERE Y OBERR

O 2 W EF O =R

RAWVWRIZ, TAHarEF—hoBETER A2 MEgH (B 5 K ERBMENT
EFARICTL VML=,

BEENLRELE LTIRAWT S E LESEDOTa v OHRIZ, #5.2X10%ke/s
ThY, HEBHRE L TRELET VE=ST LHBELTUI2UTER S,

BB, BEREENORAVTSELTHELESETYH, e OBHEITN
1.4X107%ke/s 72V, HENBRL L TRELET VE=STD 1/4LTER5, Fik,
BHEEYI T ELHEE S T8 (LA EmWZ L BET 5 &, &I/,

BEHENE 7 1 R R — —
=TT Ryt (BE) 3—TVE=TEIEZ 7
=R (kg/s) 5.2X1072 | 1.4X10™" 6.7X10"
o5 78| 7 B ME A (ppm) 23, 500 300

XL EELL E (po/p < yo)

<& MAH> (FENFEL L (po/p < v DBEE)

+1

_ M ( 2 )%
9e =R\ 7RT \y+1

=L, Y= (Z)YYI

y+1

qc : R[METHE (kg/s)

c :iHEE (REAOEHEIL 0.5 L 33)
: P FLEAE (m*)
: BasME T (Pa)

o : KEES (=0.101MPa=0. 101 X 10°Pa)
: "B DE/VEE (kg/mol)
D RaaiIEE (K)
KRB DB
s TAEE (=8. 314] /mol + K)
: T ADEMEFRE(=1. 0 : BAKK)
(it : Ao B —rOBK TR X ME# BBEAHEBT))

BIAK 4-3-7

NDI<R N2 T R




(FHm SR

RS A—H R EME %
BEfrhAl B 22 © 52. Tnm
RHALEE (o) 2, 910" ELE Wm0 1/100 (&K x
W)
HarNEE (K) 323. 15 EEREE (50°C)
HasNES (Pa) 1..8%10° A el E S
SEoENLERE (kg/mol) 0. 044096 B T
SAED B, 1. 143 B LR
<JREHH >
b Cajzgh - 2(p — po)
AL

q, :BRERHE (@°/s)
: TR (FHOBE130.5 L3 3)
: Vi FLEAE (m?)
: BeRNES (Pa)
o : KRERESH (=0.101MPa=0. 101 X 10°Pa)
 REE (kg/m’)
: EAHIEE (=9.8m/s%)
DR EMHEILOBE EDZE (n)

i~ e S~

= Q

(st . TR v — boBKT A A ME#H) (BREBEET) )

9 = qfpL
qc : AEHAOKHE (kg/s)
f 7Ty vaR

(FFAh 1)
INGF R =S REME %
it AR % AWMz v — bR TER A b
1 fagt) IZiX, FHDHE0.5E LTS
DO, BREFHICIERELE
it H FL A () 2 gx 100 [PRALEEE : 21 dmn
’ A& WA D1/100 (DERZ)
BasNES (Pa) 1.8X10° [EmfERESD
R E (kg/m’) 446. 8 Perry’ s Chemical Engineers’ Handbook
e mbLomsnZE (m) 0
77 yvaR 1 RS TH*

X 772X, UTOXTIETE S,
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0 A
f: :C‘p
hy, hy,

f T TFuaP
T : BEOITERE (K)
H : BEOEREEICBITA =2 — (J/kg)
Ty : BEDORIIETOHA (K)
H, RO AICBIT AT Z L E— (J/keg)
Cp : IRIEDHLE (T,~TDFH : J/kg + K)
hy : BhRTOAERFEEE (J/ke)
(KBt : TRMaEF— DK TR A MEEH) (RBEHEBT) )

7T vvaRE, TAOBELHHEFIOBREICL>THRED, BEAFE o U R~ b
M LEBEDT7 T v 2R, 0.54 L2530, VEGRHOEDEERILTAbDE L,
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B 4-4
EHEH 2 DEFRMZ DN T

L. JEREH A OB DE 2 5

HA RIZBITHEHETAEICGRHIZYHEERICBNTIE, [HTAREROHRE (3.7
MY 7> TITO FH) | 0%, [FHEXSWEOFFMEITY, MEBEREZR/FE 4. R
7V —=V7FHlE) J L2 ET, [MHEEBEEZZEL-KEE. IKBROFME 6. FFV
R J 2175,

A7V —=V MBI b ERT 5 BEEREOFENRORAED 5> b, BUHINEEIRIC
ONTIE [BHNIZRE IR TWAETOREELFEWE] PREMNREINTWDHR,
EICHRE, PETMROEHEBORENTED LI, A7V —=VFHlIZBWTE
JETARZ LUF [RR] v, ) B INE ZBILIRBEDEMET A DBHRIC
OWNWTEXF AL,

BHIIH=oTIX, T4 Fo 3. FHMEIZHS 7> TITHFHE] OfFEHR-4 GRENSRI L
THHE) 2BELE,

[ FEE&]
(ff7-4) AEXNRINETIHE

IBRABRLEE L, FARICERSNTWIERLEVEOLERFTHLTHL, &
BOANPKEFICZRBICHHEN I BZERAR RV EHRATE 254,

(Bl z1E, FEABFBRE S TV TEIBRER OMEHEND VR IERE)

JFRFHREFTN TOEMH A 1X, BAITHFRHEHEOS TNV EBENICEE STV
Do
JEREH 2L, BENAMERETHEINTERURTREISNTEY, BEARTIIEED
AR, BaDOBHABRCHERBRESHEEINTEBY, +92BEZE LTS HLODOHN
BAIENTWS, LT, BEHTRADRIWVEHIZBR/ROCANLT NS THEARL, EiCh
BENLDRZNVTHI bDEEZLND,

FHFEHEHTH, EMETRAOFEHDOL NRERFIZAELTEBY, HEERMETIIFROZRE
AIID R, ETREREGHBBRTELEL D TH D, 77, BBRAENLDORZVERD
FRIE, KRSLAEREHEAERNERTOHY, HAAKBRICL2EHEFRTLERAKOF
BUIRR D BTV,

FROBERB THRE L TVWBEMHIT ADRWAVEF & LT, FHEFANSATHLARS
AKELAAVTNHEDIRZWVIEID 2L, BENLDORAWVWETAHZ ENBENLBETHY,
ZOBEDHTADOHHRIIVETHY, BERIMNIEH LEZGAICABOZER THERINS
B, BIBEICRBZ LTV,

—7, THDHOEMHT RX, IDLHERE L (B 21X 8Lk FE Tit 40, 000ppm (4%)) , =
BREBINHT?2RBEETCOEETHY, FAHZERI TORIV &V o2 RELSN TIIRERN
ALHZBRECEDZLIIRVWHDLEEZBND,

LEDZ b, EMEHRZOWTIEEEFTTI AL LTOFEEONBN THE LD LEEZD
Nnd,
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2. REATIZRIT B H AR ROBE R
FREHTCIL, MEEEESBRICHE L-EEICHREII®mEN AMELEORANCH] Y FHig
BN EN, MEONIBPENoT=E LTH, RUNBEBBEETHZ LiIEFZ TV,
REFTZBITI D H AR ROBERREZRK 17T,

BE (992)

[3 SHeFEFIFmBhEzE [3 54— BE]
(N2 ARKBRGEAR D) 1 ey peme o2 (ReMA SR E#UR)

»a1301  (FHEKERE)

—eam——sciy g SRR

s T—

e (727)

[3 BMEFIFEE D/G XM €0 R R [3 5H 1 kRBREFRR L E]
=] TEFVLY (GPrA)
WALREEH 2 (A H)

K1 ZFEFTICBITDH AR ROEEIRN

3.0 AV FREEA
AR DOEEY, R RNBEAREL TUIRBEMERRI-NAZEND, R NDEDRAVVERELL TiE
BB DOV BIRZVIVEEEND, AW RIIBIHK 4-3 DT o VR DR Z VR
Ml EIERTHY, Pk EEEEZE E T 52 DOREIT/ NSV,

{CFEE 4 B, 28 ] iy F- HE . (ppm)
a2 1301 40, 000
—FbIRFE 40, 000

N7 ALl 220, 000
T 100, 000
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BIIfE 4-5
BB AL #EIRLEETMIZB 22 ENE #LFEME OBFR NI HONT

LEBRNEG#HLEVE ORI\ DB 2
AP == TR SN S E i 5 B EJR & ORI EhRORE D B, BHpN B EJRIZ VT
IXTEHINICRE SN T A2 TOA B LEYE | BB RESN TS, THUN | ICiTg
BT TR, BENICLDA B LEYEIIGFETHILELHEX, MEICHE, PEFTMEN
PHEHEORENTELINNT, BENOILEYE DB NIHOWTE X T EEHELT,
B Z - o TUE, HARDI3, 3l Y 72> TITHOEE | OfE-4 GRER R AL TE58) %
ZEL,
[ 714 Fio#)
(fEFH—4) RENGNETIHE
MBEARPBEL., FRICHEIN TV AERELEYEOLENHHLTYH, B
BHAPKKPIZZEICHEHEINDBENARWEHATE 2546,
(B 21X, ERBFARE SN TWTHERER OMEHERD RV i)

BENICITERSN-A B EFYEIZ WAL, 2ESRHLTH, LT OB BRNLE FH AR
BES (KRR ICEEITEHSND ATREMEIR W B 2 DD,

OPHRERLLEL THEATAIEFELFYEIZHOWT, BLELS TEYICEEERINTHEY,
FNOREIDIECTHEHAINDLIDATHY, srEICB W TLREFERERESREINTH
Al Fo, REEIT, BRFLI7HLHBL TV ETHAZLEEND, MHLTHLEENMIZE
W EAZ LR,

OBRBNICHLIE B LEMEZITEL TWAZL LI LT BE ThoTh, Z 7 BN DI
WCEEFB TV TR Tl 752812725, e THhoRHKEIZIVFHEREND
EEBIT, Uo7 NICE 58020, BETANEBRIMNC S EITHBESNSZ 81T
VY,

OFf=, RIRIRIENDERL-ASF(LFEWEIL, IRERAEHOLOIEBICLY, BEAICESE, L
BT A E CHURIBOREN ERLTWIEERS, L, BEANITRENN /SR
FHENBIMIEERTEENWD, BETAVRBRBIMNIS EITHHINAZ T2,

OBEDRENHTADYEE, EHIZE->TTFRIZEBH), ME Tt bEEICKAPICHIHE
NAHZEITRW, Tz, BEO/NSWHRAOEE, B HIZE->T EBICBEIL, 8R4 THEEh
LAREELHHN, BEN THIRSNAZENLLEOA B ANERBICEERIMNCHEENS
&R,
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YL EDZEnn, BENICITBSN-A B LEDEIZLY, BHFETANBREI (KA IZ &
ICHHHENDZ 3L, BET A #ENRE OB EEZEL2W LMD, BEBNICHT
BN BILFEWEIZOWTUIHTAR 3.1 OfFF-4 2@ H T 5ZE T, HENRNALEETS
ZENEYLHIMTTES,

2. B BNROHMER
RENITEGEANSERBENBIMILL AN TNSNW I LZ ERIICHER T 2720, BREBADZE
fZ 7 EVDREZRE T DEEBIC, BENIREICIDHEE R CILHGN R 27l L7,

2.1 B EH
2.1.1 PIEXT R
HEERIZBWTEBRNICELDRESINAU TOI 72 EGERE DR RELT,

SEWFRHE KRR LX) T (HR)

1, 250G PR R R Gy 7T (EFR)
WKL R X727 (HEER)

3FWFF—E R EhF /)T (W)

1 55—V EE HEERETHE )7 ()

2EFZ—EC R ERRITH Y /)T (HEER)
3EFRTIFfBIEE 3—JOFEREERF /7T (EFTFVY)
3FFF—CURE FRREAEET)T (EFTV0, TE=T)
15FZ—bc R BEREAZBETIT (EFFVV, TE=T)
2EFI—C U RE BREAEETVT (R TV, TorE=T)
A EBEEY R R BLEBRAIY /=T (ThF/anF L)
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2.1.2 JEFE
HIESRIZBWT, IRAWVDEESNAEFTC, B2V CRGE R E A Eha L 7=, I EF
2 1 (R, BIENE, MIERRI SICEE STV, EHEAZEEL:,

3 A — HaeH R B
Xy o) 7

X1 BRENEGEORIER (3 BIEAHEK B ER)
2. 1. 3 HERE R

HERREZR1ITT-T, BENOREIX, WTFTOREMRIZBNTH, &FKTDH
0.05m/s TH Y, BRI LT, +o/hEhot,
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£ 1 BENICET 5 EGERAIERSR

] (%)
sy E BE | psmE
(m/s) .
(m/s) *2
3 AR B (1) 3EFHRIEKOEER 0.04
T (2) 1, 2B NEER 0. 05
3 A-HR R T A (3) MWKEKIERIEER 0.03
3 MR RTIE (4) 3BWFEF—VEHE 0.03
1 IR ERRTE S (5) 1 BFZ—YEYHE 0.02
2 T (6) 2BFZ—EHE 0.01
3—KoFEREERREY | (7) 3EFRFIFMEER .
MO ' 5.1
3—T7TUE=TRIKY | (8) 3BHFEF¥—EL BEER
: 0.03
v
1 -7 E=T7RKY | (9) 1EF¥—¥Y BE
. 0.03
Nk
2 —TF VUE=T R (10) 2HBIFZ—EVEE
: 0.01
Vs
ELEERR 2 v 7 (11) HEEEEDONHERER 0.01

X1 HEZROBH TIRMEIX0.01n/s TH D, BIEIXELESITV, BREOEEIZY--T
X, BMHETRRERBEOESIZ0.0ln/s & L TELELZEH,

X2 BARGEIY, HEREZRFRTHENA (EL20m) (Z31T 58I EEE D FE[ ) 2o
T

L2 BERNIRE
2.2. 1 AEXR

LX) 7%, BEZREIELTHRWZ Enb, BBRAICBITAARIE L OKIR
ZxRET 520, BREHZREL 3 BHGIEKUERROT — ¥ 2RE L,

2.2. 2 AEFIE

3 EHRIEKHRBROES ) TICRE LZREH LI VEET—228RL, b
DT —F L YERER~OEBENRKEVES (71,8 A) OKIBZRE L=, BIERNZX 2
\ZRT,
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RERER [{

Xy 7

X2 BENREOHESED (3 BFiAtKkKAEER)
2.2. 3 RERR
HENEEOHIERELFE 27T, BERICBIT2EEBNOEEIL AKEBEHELT
+3.6CThHDHZ LERER LI,

#2 BY (TA~8A) CBIL2BENEEAERR (G2 4E)

SRERIIARER | () s (0
1R B 24. 3 20. 7

X3 BHINES TR 28INRE, REHOAROFEHEIR,
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2. 3 P
EURBEREREZRAWT, ARBEZREETDHILELLIC, BENBEOREZFML =,
FRFEHEIX, @Rk Modeling Hydrochloric Acid Evaporation in ALOHAJ IZFEVY, TiC
DX TFHETE 2,

- RREE

E = A X Ky x (R - (4-5-1)
- WEBEMREK,

7 1 2
Ky =0.0048 X Us X Z 35X S, 3 -+ (4-5-2)
Vv
Sc=5- -+ (4-5-3)
- MwH,0
DM = DHZO X W it L] (4_5_4)
T 175

Du,0 = Do X (273.15) - (4-5-5)
- FHIER DFRFELE,

Ec=—(2)in(1-2)xE - (4-5-6)

E s Z&FE (kg/s)

Ex : HIEBOFEFEE (kg/s)

Ky ALFEDE OWEBERE (/s)

My, My, :ALFEWEOENVEE (kg/kmol)

B : KRUE (Pa)

P, ALEWE DLE (Pa)

R s JETEE (J/kmol - K)

T {RE (K)

U : JEGE (m/s)

A  EEE (n?)

Z  EERE (m)

5 ALFEME DO =X v MK

v : EROEKEREL (n/s)

Dy  : ALFEWE O TILEAE (n'/s)
Dy s AKKOWEILEAREL (=2.2X107°m%/s)

Dp,o :RET (K) , KXEPR, (Pa) IZBFHKOWEILBERE (’/s)
Myy,o : KOENEE (kg/kmol)
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AL, WEBBIRKK, DUEICEY L. ERRIIUSCHHT 5,

BHNEGE 0.05n/s (AIERED EIRE) OBE*, Us=0.1. BAEGES. In/s (FERFE
¥ ek, Us=3.6 %5,

Lo T, BENDOERRIX, BAMIKHLTI/B30LUTERS,

¥z, BEX, 4-5-1 K¢ 4-5-5RITBITFATHRIZZEYT D L L BHIZ, 5FEPy, BkEE
BEVHIBREDOEELZITE, Zhb/ATA—ZNLEREZHICEMT 5 L, RERIL,
T% X 90.056(1'—2?3‘15) Wz I;I:{FIJT % :

SR 24.3°C (207, 45K, EISRBNIRE) OB, T:x 0056027315 —10 1 4

538 20.7°C (293. 85K, EHIRIE) TH, Tex e0056T-27315)—g 9 L 727
Lo T, [IBREWVWES TLERBANOERRERIL, BMIHLTHL23ETHY,
ARRRBICRIFTRE L, BELEHBELIIN,
EBIT, WAVERHZIE, PREZSICHEHENS L EHICBBATIEL, BERED
[REINDZ END, KERFILZEIZKEHEINDBZITRL, BEDRZRiATLZ &
NERETH D EEZBNAS,

X4 F[EKFOEREROE XS

RS Om/s DFATYH, RENPHLEE LT AITBEARZEE ) & L Th ik
WX o TBEIT 52, ZATRICL2BRESE LR OF M CiddEcE 2
VY,

7272 L, DFIEBORZ L A2BEEIIED T/HhEL, FHER (0.05m/s) TiXEIZ X
LMD FIE L W KB THD Z LD, DFIBEOLIC L 588L, FBEEED
BRICKEREELEZ2DZ LIV EEZBND,

HEE (36wth) ZHICHETHE, UTOLBY ERAKEOS FILBROAIZL ABEE
EERUARER FHRAEORICL2BREZBE LIZAEEON 1/3THY, 5HE
RECITRUC L A8 0 FILE L V XEERTH 5,

OfEEEE (0m/s) OEFBREE 7 4 v 7 OFEAIZTETMEL, 4-5-T XKV 4-5-8

RUITRT LBV BATEEN - 0 ORFEREFHE L7,
ZORER, 1KJE, 20°C (293.15K) , H#E (36wth) DIGH, BAImAEMLZD DK
FHRKX3.5X10%kg/s m* & 72 B,
@55 EEF (0.05m/s) DEIZ LB EEZERTHE, RILL 1XRE, 20C, HEE
(36wt%) DBE, HEIEENL-Y OFEFBERIT 1. 1X10%e/s *n? & 725,

F = —Dyo - (4-5-7)
F @ BATERES 72 D OFERE (ke/s + )
Dy : {LZEHE D5 FHIAREK (n”/5)
= ERRE IR ((ke/n) /m)

L . (4-5-8)

c  ERRE (ke/n’)

P, ALEMEDSE (Pa)

My  :LEHEOELER (ke/knol)

R

T

(=

: HAEH (J/kmol - K)
iRE (K)
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2. 4 YEBZH R
AR WVRFRICBITABRBNOILESEICOWVWTIE, BERHEE, BMKOAE, ZERN

ETRBERTDL, —FH, BEFRHECIVHMHINIBENDOY 713, BEHBRESH
%

ZDH, K3 DOEET7o—IZ, BEANICBITA2EGLOEERITGL, WAV E
DB L=,

7B, BENOELEBEET Y THLRAVABRELTYH, KE~DOKHANRBESH,
HHBRCIZBER OB X ALNRE L RAE LIEBIMEE SN D Z L2025, EEOFMHAICE
FABEEX, FHMEE LY HIEVHDIZR B,

FHERE R, R3IWRT LRV THY, WTHhORRIZEW TS, MbIRI#FTZ
%)

BREBANIZBITAIRMZAVEEOERRERD, BAMIH L 1/30UTFTERDZ Lz, EiRo#
HHREZEDLED EBENOZ VI ML ERBICHHEINDIBZIIRWERBATE 3,
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P ] ERR%EIO— -
]Xﬁ%w#&ﬂtﬁé&i%hh‘%é{méﬁt

|

|

|

|

' |

: AHHEREREL)
| 87 X &5
|

| 4

| ERFERBRAME)
: ABHAERESED BEHRA
i BEROBIEBILLNR

|

T “
| Y 4 ¥

: — HEUABIZRBEERTVNIN? —l

| St N

: — REFTHIN? ::=-.=Y

— i S

: BRIZREXh TSN ? — >
i e eassse W

| AT L T L I i — i N

L N
BEHROBER | | BEHRTIEAL |

BENSVIREIO— | vepmonzse. BHMHLTI/S0UT

PIMEFICENI

ERNNENERR DD

BERIO—-IZRS PEXNRTIIEL,

X3 BENY . I7BE 7 o—
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#£3 BENZ U ZIRZVEEOREEIMER(1/2)

BE wRyL o0 | R | ‘:f,ﬁ“; - s
3 BN EE KR RIT, HE
3A, B—i& 20, Bt K77 itk ik
FRE B : (1,020m’/min) &4, WXx
35 @Y WERHZIZHER 7 7 M L v &
PR Rah, BEA KBS
3A, B—if " Do PRT 7 VT L AR
R i m B2 LTI 1/168LFHe 2
B,
NFAVEEE | 1, 2EFH/EkOEER
ER-Y ] ' X, R 77 itk VK
BRI ARY o~ (1,330m’/min) X4, WX
1, 258 ¥ —EHEEEE | 0. 36w’ @Y WERICIIHER 7 7 ik 0 &
BHEKERER | &5 Rah, BEA KBS
%, HER 7 7 T X 7R3
e TR 15m* BELTIX, 1/20LLFH L7
Ds
HEARRAKIEERBREEIZOWT
X, ER 7 7 itk WK
(2,070m*/min) Eh, KX
HKgAIERE | 3A, B—if £10 o oY WERICIIHER 7 7 I L 0 &
= Fe Tl Rah, B8R ICHEBSR
5. BER 7 7 T L BHERD
BLLTIX, 1/30LLF*L 2
Do
3 —HERRETHE 35m° 3EFEF—EUERIT, B
3A, B—# fa 4 BRENTEY, RAWVEIIZ
3 EfE s — FREHBAl ' X, BEERNILEE, BARBRK
R 3 —E FF97 - ®Y XV FRSh, BEAMCHK
VIRIRE Hahs, BABRKIZE 5%
3=TvE= | RHEL LTI, PRED
TIREZ 7 1/60LLFX* L 725,

Bl 4-5-10




#£3 BENYZIRIVEOREIMiER(2/2)

wE N A ik 72;:” B AR
1 —IERRRTHE 22m’ 1E8FE2—E 2RI, BRK
1—%?%% - KEINTHEY, WAVERIZIE,
- - BEBAILEE, BRBRKIZEY
WFRITER ey [, o @Y |#RMEh, BEMCHKESH
0N U ' 5, BRBRICL AFRFEL
1—TF7VE= o LTiE, 272< & H1/30LF
TIREE 7 NELeB,
2 —SEERITHE 22m’ 2HEZ—EUERBIT, BARK
2—%?%% 3 KINTEL, WLVERIZIE,
- - REBAILEE, BARBRKIZEY
é%w““@ 2-EF5Y |, @Y |#Man, BEACHKHSH
VRS V7 ' 5, BRBRICL A2FRFEL
2—T L E= s LT, 272< L H1/30LLTF*
TIRESE 7 o P
3BFERFIFEMBIBEIZOWVWT
X, FEHER 7 7 o Ic kK
(6,000m*/min) X h, I W
s g FRIZIIPER 7 7 i K D AR &
%g”ﬂﬁ%m ik i%;;f“f 2. 5’ @Y |h, BEACHIENG, X
T Il HFRBREL LT
IX, 1/100LLF*eL 725, &6
i, HERERH O DEFTREH
LY, JEEMEESND,
S EEDNEBRRIZOWNT
X, FRHER 7 7 izl v R
(2,130m°/min) Eh, AW
b A BrzidgkR 7 7 Ik W HRE
gg@%%%mﬁ TE%"EMJ 0. Tuf @Y | h, BEMCHEENG, HE
TNl ELDHmRELE LT
X, 1/3LATF*0L 2%, &b
2, HERFERH O - @
L7y, JEEAMEEEND,
b 1, 2BIFX—EVEEBOE FTIVUVRIKRETESY v 71X, ERTENR2WE=OEREILL
FE, 1, 2, 3EFBRMEBROREEY 71T, BR2VRKICIIEFFRRESNICE E
HIEMWLEBEBRETHSD,
6 ELIRZVE, BEANBENEFREL R-oHEOEKEEX, A7 ARITHEW,

UTOXTFETE %,
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E= g -+ (4-5-9)
224  2734T 1013
Cppm =X ™ 273 R

x 10%--- (4-5-10)

C : HERIRE (kg/m®)
Copm  : HERIREE (ppm)
: ZRFEEE (kg/s)
: R E (m*/s)

: & (g/mol)
R (C)

: XJE (hPa)

TN Mm

PERIBELX, 4-5-9XTBITACHEITEY L, BREICKLHIT S,
K& 6,000m’/min (3 SR FIFHBIERR) O%fE, H#KEMN 100m’/s &2V, HE
K[IBENL, BRWEIIHLT, 1/100 LTFE 25,
X7 FlXBRBEROYER O OEER 160 o’ 2% LT, PR AT EEIX 0. 4m/s L VY K
<, REL LTI, #M60 m’/sLlEERSB,
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B 4-6
FBHAZEMTABEEELEZEETREZLODOEHNIZHONT

1. HEAZEM CAGREELBETRELODOEHVDEZF

HA RIZBITHEHETAEICGRHIZYHEERICBNTIE, [HTAREROHRE (3.7
MY 7> TITO FH) | 0%, [FHEXSWEOFFMEITY, MEBEREZR/FE 4. R
7V —=V7FHlE) J L2 ET, [MHEEBEEZZEL-KEE. IKBROFME 6. FFV
R J 2175,

A7V —=V MBI b ERT 5 BEEREOFENRORAED 5> b, BUHINEEIRIC
ONTIE [BHNIZRE IR TWAETOREELFEWE] PREMNREINTWDHR,
EICHRE, PETMR O EEBORENTED LI, BREHMTAGBRELEE T
XHLODEFNIOWVWTEZ F 2R LT,

BEIZHT=->TIE, A FO 13 FHICY > TITH FHIEH] OfiFii-4 GAEXNRN LT
556) EER L,

[ Rigik]
(fEi-4) MENBIETH5E

IrigA a2 B G L. BRCTRIN TV L2 AR LFVEOSEPHRHL TY,
ARAABPRKIPIZZEICHESNDBENR RV EBHATZ 256, Bz
(£, FERSFTARE S TOTRTBE R OMERED D 20 RAESE)

N7 AL, PHEERIWEEE &< (22 Fppn : ZRFD 22%) , AMEICEELY 5
25D, BHAZERTHREINDIHEIZREIND, N7 vERENKA WV LZE LT
b, A TH DR RHEEEREOFICEEINTE LT, BRAZMTHERNI 0D,
EERESIIEELEXDZ LIIRVWEEZBNS,

Tany, 7Ev, “BERBIZOVWTHERRIC, EREHICEELEX S Z LT
tEZb6ND,

UEDZ nnt, BAZMTABEEEZEZETREILOIIHO>VWTL, FBFTALLTO
THEOXM BN THHI LD