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BRI AR, REREEIE TR,
£ CoO - MoO; ~ AL O, L |, SO, Figigk H: (R COx H,/CO) RIFMRMMT:
S0, 4+ 3H; = H,54 2H;0
S -+ 8H: = 8H,S
S0, + 3CO = COS+ 2CO,
5 +8C0O = 8COS
SkRlet, R&AWTREERE:
H:;5+CO==—=C05+ H,
H,O0+4+ CO—C0, + H;
COS+H,O=—H,54+C0O;
CS: +2H,0=—=2H,5+C0O;

BT FRERN, AL FESREESHERE, #EERRSTREP PR RRREE
H,/CO BIFE,., 5 LR TE2 A o s e 1 300 A0 B 2 R B B 88 34T, RORE e RO RS el
FRESH, SRS a4 kES, BRSNS IREES, RERY
RSB ' '
6.4.2.2 LTELAE

SRV T R 6 - 27 PR, EARIIAR, EEE. BHE. RUBRELERS

BB
it
ERBEGER
R= .
=4,

RS

...........

......

R e

HEE

Ee6-27 WiRfR:TZMER

6.4.2.3 iEitHoRibEh
1. REHESE
Eﬁﬂﬁ%ﬁ¢,~&%mHﬂﬁmmnﬁﬁﬁﬁﬁ,E%ﬁ%ﬁﬁ%ﬂ,Emﬁ%
%$&#T,Eﬁﬁmﬁ%§ﬁﬂu%ﬁgEiﬁﬁ#kr¢,ﬁﬁﬁﬁﬁmﬁw$%%m

BRTBDLRESI, MRS S RA N R 75%~90%, M AREY
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EBt, WITZEIR RSN BEA LM A ZE RS K

2. R JE SR R HE LR

R TR R AR E PR, REARAEFN ‘M- 5347 Ff 2 P8R
=R “124-3P7, FFMEANSBRE LS. EAENELEER. HEELY,. BEES
. RIFIIBEEM—SHYIREE. T/ ¥R veHEMELR .,

3. WS HIE

BRI A ISR BRERRE, AKBRP FREHRE SRR FRERIK
BE, ANSKPESEREMNEE NH;, ZERRADEF IR, NH; BOokRik,
Bk, REBRAR pH ERETFM P HRRE SO, &, @% pHEN 7T AL, Wk
pH {HH B TR, #HBASHT SO, §8H R, MEMERE, DBk SO, “S&” (B 80, #
ABERR M B AR R L)

4, BRI

EFE MBS CO, S BEH A H.S i 10~20 4, RN FRUOEMRERMT,
B R S R B e R A 6 . H.S MR b S B . CO, WSO OSBRIk,
H, S RS A MRAGERLL CO; /18 E, HREREE YW R MAE, BiE 4 REe
JoR, SREEME H.S 5 CO, EX4E, RIESAMER HSeER, [FAf, EHAEZH
R AT AN H, S R H R, RRTEM e R A DIPA KEEREBRYEH, B
AT &K P MDEA /KR . GHN H,S F I,

5. WiRHEER S LI AT B R R

TERRL AR P, DIPA BY MDEA B2k W g g SUR SRR H.S SEeWk, fF
RS H, S BB /N T 300mg/L, (B3 20%~30204) CO, BHRY, HHE4EERS
RE R BN, X4 CO. RSBWHBBTRE S, XUHE T HS, Wim T EY
BHABMAN, BAERNTHEEGRR, Hit, 3T CO. 5 H.S HESMERNRXAS, B
BHSRSABT ZRMEE, BH@EHEERE,

6.4.3 EBSH%R

m T & EX H,S b3 SO, HE AR HBIRME, 505550 SRR 1R 5 ok [ i &
bh, BEHIBERITR H.S 2 #W SO, Bl EHEARS. BRARTXAWMN. B4
etk R 5e.

PR H R TN A E, ERERASRESFET, HRRSIRTNME —
SEREFH R TRASYEHELSN SO, —BANEEN R P EST, BEN 540~
600°C, HFEEREWHEEE. dTRSEKRE H.S &R, TEIMM AR TIR
(B AT L, TR E AR, MRz B EEEEARS, HEREHKSH
HARHEATHER SO, BIESLRRE.

BALRIERTER LG E T, UEENNPREFERSTH HS Ak SO, RS
i H, f CO feir#hie, W& KESRL B KHEBYs BRERE, SRR,

BSAMBARKE SRS, HRERRMBPERAYR, REHH RS, SHTRE

HAF AR, ERETEE. RRRHHEE.
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6.5 Wil TE%H

MERS PR AR ERPREEFETEN, FrFens S BAEEHRsxEL
MR, AR ASRARG TS Y8 HS FRBMEN, BaUAEERLE
b3, BT, FEAP BRI, FRRESF I ZNREBSRECAERRERES SO #K
H{IFNESR, ATHEBSAMEEE.

BERPSIEHETHERESAETENARFERSHENEZR, REETZRES
LRI T 2 AR R LA T R R T

(1) BERS H,S ERA NS YMmERER T,

DR, H, S BRI T 50 Yot Rl i B WL s W T F

OB, Ho S BB EHE 15%~30% 2 BN RHERA KBRS LZ (/3 BRIALRY.

QRS H,S REAMIE 30 % ~50Y 2 MR AEFRARERTHLE (BIAR
B RAT 1/3).

DM, H,S EBaBUNF sYB R A EBEE I (N Selectox) , {EHRE A K INA]
RAHEEEAERLERS.

OXMA BN ES TN, B2 RS HE RN LA, WA ERE RS ikt
MRS Ho S R B W] 1 T EE

(2) R AREWREREE T,

RAESE T ERGHE, MRERERTESEE SO, HitrdED SO, HFRrE
R, RMERSTEERSABRAAAE T, FEIENERY . BESDIITERHDMKER
REHEAHKM. '

OSSR SR ERERGTF 5% N CEBEISN, MEARRREREAHRER
HiTE, FEHRAAE.

O MR BFE AT 98% ~99. 2% af, HUMRFMLLCEERXBER, B H
HHMAS T ARUBRANBEASLETZ 52 /.

Super Claus — 99, MCRC, Clinsulf - SDP 7 CBA & LM RFHHEa T Z LK Sul-
freen, Clauspol 1500 25 “Mi~r” WA ALFE T 7 H AT 3k 3] GO IH) i 38 98% ~99. 2V B
sk, B¥AERBKTALER.

“JRaL” HRSAEEERTERRNER.

JLR R A T EH, MCRC, Clinsulf - SDP ¥ CBA ¥R AYIREEE, BRTHERS
B, TeUMRIEh IR S E R T R B R0, Super Claus - 99 MIERR &
BFF, AT LRRE; HE, Super Claus - 99 RIS 3 PR T H A LA T 7,

B PR, RS E R E 98% ~99. 2M0EF, B EJLRRFHASTES
H{E ., 19 Super Claus— 99 6] ¥y E®ITZE ., FXE, Super Claus - 99 TEEHIBEE
BER. NERSMNRHHRAGIZL.

GOER B AR 95% ~8 Y EN ERFBRFMAEST L.

W SR M B ECEETE 95 % ~08 X falAt, JLHE/NT 97 %0, —MERIER BT
WAL AE AL SR B I 3 B T LA R BOR A .
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R, SRATW Super Claus - 99 B H M I ATE S T 738 = 2ok V02 #4055 16 A0 52 95 B
Mo B RN/ BB, T UE S E SR AR, Rk

@R BEMCERTE 99. 2%6~99. THEI B ERABREXNBSAEB LT,

B TR 99. 2% ~99. TR A T ¥ B AE K —%, —BWF, CBA, MCRC
% Clauspol 1500 25T # B IR E 55 99. 2% 0 i Sk Bl %, Super Claus - 99 26 B Ay
B R R E B R T 99. 2%,

REE L Super Claus - 99 38 BT Clinsulf - SDP e EREHFEHRIBRY, EITIHE
TRE R AT 99. 2%k B, WEEBRHNE SREIWERY S 99. 2%, HEKMEITH
BE U i e WA

{3 MR I BBt 99, 2 YR R E A NI AP (COS & CS) R, ik, A4
THHE T IEAMmE, W Super Claus - 99. 5, Hydrosulfreen & EURQ Claus %, AL
By H,S, AT amE L Eeik®) 99. SUBMER. MR, WA THFWBRBETRER
Wik LA NR, BAEEmEUKER.

Clauspol 300 W B RRE, BN HEIRA VBRI SMARST, A Mtk
UERRS P HHESS '], SEmERSEAR 9. 5%%F.

M TERZIE, SERAMKEREED 99. 5% EHMT, HEE%ER Super Claus - 99. 5
T¥., MMEENE, ITRBPEHETHEKBLEF, HRETHEA MR Super Claus -
00 THIBEAE H.S £HTE, MEEHERSH H,S5 SO, MR ILENR 2, Lis
BREN R . AR, Clauspol 300 B Hydrosulfreen 8-t 2 Al LI BT Z,

OB R SHERER/ITF 99 8%, SRAEFAAEELEIIBHESAETZ.

5 R E U R E R A T R 99. 8% R, IR RN K (WK T 300t/d), &
Al s R E RS AT Y. HANEEENS|SE RREE HNHEEHERRET
¥ (40 SCOT. BSR/MDEA %) ; 24360 TR 57 AV i 5o i K AR SOBBER FR M iR IR
] pE SR A R 4% R DAY BT S REHE

WAk, hERS K HS RERRZ AR GnEERMAE) 43E, W BSR/Hi
- Activity, BSR/Wet Oxidation 21 2RI #.
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7 #BRREOKS4SE

BRIMHARARRER (NGL), #HR LT C~Cor , SREFMAT (G ~Co).
B RIRAEH RSP LR L E A4 5 LA X E W . B Er B iy
—HEEN TEHXRRER S LARR R URRER, #RSBWHER: A—FH,
EKE B R EF I E, TERRAMERP SR PSRRI, AR, TRERTER
BEY ASD. BM%E, waRMFEETES. mREESERNERR URFFERE,
REMTRIR, WRERMEHBEER Cor .

7.1 Bzl

7.1.1 BREEBTTE

REndcrk EEAEERE ., WREENGREEL.

W2 i 32 R ] LA L &t O (0 AR 0 70 o 4 S 2 TR IR B 75 99 AR 2 R W SRR U
BUAESI R, REENRES S FRAUERMBEAMRL, ZRRERTRRASPER
SRR, ABMEE/) BX10°~6X10'm*/d) HIES, ERETZREMA. {HIE
A, BUFABITHRAR. mRRMER. XSRS, BREESTTET AeEi/ER M
K E AR (SCDDP), {Hi FRMHARFHE—ERBI TR,

T R e R A T AR P B A R TP IR R 0 E R T R R R LU B Y
k. HTEEREREERDS, AFFEABRNRN . R SHGERARER, 12
AEBRBEH KSR AR, E 20 TiHED 60 SRR B — BRI A DR EE T E %, ¥
SR T A MRARSSERERY. AR TETRAR. RIEEBRE, A
BENEED RSN,

BB EEEAARRSP S RRENREREAF TR, XA E—
SERE TR OB AR R B, PR BB R A B I . HERA R
EFERERMKRENAR. BRUNBHNFTFRARRS MG EE Oheio. ARk
(W) MIBAHFE, BRI KFARS RSB PRES. REIEER
ARFEMREERE, EREEETZPSEERBI.

7.1.2 HSHE

HAREABATFERERRE (RTFHFRRE MR, HRRASRBITIERKR
E#, TERTRREK, RRAEH. BARAS NG HRXASEA. CO. 2H%E
1%

Tl b #1707 B — BT DL AR AT AR B B 26 . MR RAURR R G
ARRESTE, BH. WD RN AR, AWM R SRR F A TR
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R, HEBBREBERR R NARIFE R E . BRFELAMHEER R, B
BB AR NS, SRR N ERAROBERTEEN .. ZBEHAMBEAZM. ik
B R AR ERREA TR (W, BEKILSE &REERRRmMIKEe R,

HEj, ERRERITZPERAGRRITEAERSESNG . TR ki
% HAEHLHE ., SRS .

7.1.2.1 EAREREHA

1. FAGTHE
HSEERREF T ER 4 MESIRER. FES. 8. BkAaZEE (A7-1 @].
3 4 A A LU TFER
&mmg::? }
[ Fill
L) R
B HH A
>~
() AR ERHR RS
1 o i = s
Eamg
Py P o,
£
E Py Pe

., Kike
(b Eh—

B7-1 RSEHBFAREFSEL KA

FEgi— NRxth e Reh, SReH e o R

BWE—SARAFAHAERES, HERR FREHNR OREZ0 WA,

BB RS H S AET R ERE, BTEDRAG, MKk OREE, Sk
B AR T YRR, —HOoBRERMANMERE, WiTRkHAR, Hi TRBIRLER
e, H IR R ESNRRA R, ERAAGE I AR SRR RN GRS, LR RE
THET, EERRAERBIREY:

R —— AR R R A AEREH, JFEMER T WX SR,

1) B

B 7-1 (b) B A SREMAEII R pa. BN haBSGT MBS, SREBIERE
s . RS, hTREES YRR, EAEY ps, TWRECREMEMR. ME £
S BB ENSEE Ts (B D RBHER.
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RABIATE B R A, ARRBARIPRY . dTEKIERETWHRE

TOSESEY, BBy SEETE, S, WEd 04 SR 5 Db S8 ALBE.
BT B R TR—REAAK, MHERHER T 2R, & X AEED oo fi
B he T HIBES 0. MEBIKEERS. B85 e WESKAEY 120, WAV

B
Xhip 4 (1 —XDhvwp = Apa (7-1D
_ e —hia B
X—hva—hm (7-2)
2) |E

R (A—B) FEa Mz AR B X SR 78 R 2 v v 70 38 25 0 o0 TR Wi
THIEMRAOKRE, FAHEE. ME7-1 (b fFFx, £ B—CHRY, BE. ELAE,
C RIERTEN v
TFl, REEXEBRRFEXLEPELE. HRAARASHLSMHLEE Qe TELHR X
(hyg—hip)» ﬁﬁﬂ (7-2):

Qu = hvg — h1a (7-3)
AT GREREES) RIETEZERP AL IR TR N RH BAE, EERADN KW,
FlamIF R,
Q _
@“f (7-4)

\ -

A m—HEFIHE, ke/h;
Qu— AR ARV R, kI/ke;
Qu— R THFT, kW,
3) g
TEARRE S 3 pe i, WA FRSBABES . TERA e, HIERHRREENR T,
BE R Sc. REEER7-1F C—D' W REFHEELEIIE po (po=0p1),
EEEFIMET pc EBE po 95 GERERD FEPAAMAIZIW. 3,

W, = m(k' v — hvs) (7-5
R ool N BB E R po. H Sc PRI e E . T RS AR AR

b LA MRREERAR M TV, BR DL, S CSFRR o, MISKPRIESE T W i TR A
ZE- B

W— 1;; m(h'vp — hve)

= ?}'! Im(hm—hv]_;} (7-6}

_ Wy —hw)

hvp + hvm {(7-7>

4) ¥t '
FZEE AN po. REEXN To [E7-1 (» i D E] B SRR NRITTESHLIFE /L
TRABER &G T R HBIR RS Ty, REHRNASTTHEDTRE T2 8.
TN BRI R, B IR N R LR R R AR 0 T PR BRI SRR, Pl ML 5E B
7-1 (b FrREH—%E LHESR, BIFlE A SRR,
— 231 —

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

WS SR S R TN, AN AR B Qo, TR
Qr::v:m[(hva—hm)‘l— (hm—hm)jzm(hm—hm)

XTSRRI HER LR, S8R LI T IR Ee M.

(1) &8sskl 20~50kPa,

(2) ERRIERE:

HEMBBERIL: 0. 7~10kPa;

EENL ARG SR . 7~ 14kPa;

YelEan Dl as b 3. 5~TkPa.

2. ¥

HAMEN -SSR, BENHARANZRENTER: 548, BRENR
KE. BREHAKE, BUAERHESRK, BRERKRILRAE. b, FBERHE
PIFHRSE., T, AEREE. BB MKINE. 6 EHRA R R 2R X EER,

BRI R, AR —HRAAR A RSN RHe R eRBNK, FER
THLY ., TR BAREEY =2, HERRMRESSR, 7RBEH A TS RH S
A, ETEHSHEANRSRHEE. 2. PRk 2%, SRa%, & 71308 7L
HAEMEEER, ERAMMYRE AT, FENUTEZFmEE. BEEFNHGHE
s BRECH; RYREHIASPESSM AR RAFER . MR T ZREFT SRR
ERETF—35C, —MBEARRE. SSEASERER. NRRATG R, MEEHEI b,

(7-8

2. BRAUR A A AT, R, — R FPTEAE R e B B
F7-1 ERABSTANMELER

wac| % L |
g i mAKEH | #HKE.T MR Hi T kil
weeew | azt | T 00 0g wE | in R
THE KPa (#5) [(101.325kPaY mPass | W/ (m»C) | k=cp/cn
kPa} C
k. Ml Rz 5 < I 0,358 (NBTY |0.06BI7 (NET»
Vel CCLFr | 12009 | —20.8 | 112.0 11 —158 1. 14
(FFIF-12) e 2.8 4116 0. 206 (30°C) |0. 0678 (307T)
—| _ R 0.33 (NBT) |0.1203 (NBT)
HCIF;| 86.5 | —40.8| 96.0 7 —16 1.18
(FAR-22) CHCIE:, 8 40-8 493 O |0 192 30O |0 0857 (30T)
0.21 (NBT) |0.1315 (NBT)
s 1| —42 . 1249 —187 L 14
P GiHe | 441 | —42.1) 6.7 B 0.101 €30°C) |0. 0969 (30°C)
R CsHg | 421 | —47.7| 91.7 4600 gy | 0I5 CNEE 01T ENBTI -y g
e ' . 0.089 (30°C) |0.0087 (30°C)|
24 C:H 3ol §8.6| —12.8| 4880 —183 0.168 (NBT) 10. 1419 (NBT) 1.19
¢ ' . " - 0.036 (30°C) |0.0831 (30°CY|
(H 28.1 103.8] 9.2 5041 169 0.17 (NBT 10.1921 (NBT) 1.24
% G ' ' ' ° 0.07 (30°T) [0.0537 (0°CY
i CH, | 16.0 |—181.51 —82.6| 4604 —182 | 0.118 (NBT) |0. 1904 (NBT?| 1.305
NE . 13| 1524 11280 g |025 (—15T3] 0,501 @ |
| o 7o 33 3% ' 0.207 (30°C) |0.5018 {(30°C) )

i, &9 NETRAEFHRSRA.
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5. WX G
KAUEHHARACRIMRAT —. = =. MREMOHAFR. WARERT
FERMERIR. RERRAE . GHELERHR.
1 BEHARE
B 72 AT e
WRE. SHEAAQHAEFEL, BT ﬂmE?

FAEES, H—-NEEIADHBARE, E%?F——
B IEHEA SE G HLROM BRSO *
5 Y R B i A KL
2) BB R G L) <
SRR A S 060 4 B W T D T A s TR

H RIERE T, WRRTERGHAEFR,
H N R S K B T B T Fu R
BIES 2 AR E S, 25 BEHE 4B H A SRR Tl — R AEAL, FRJEHE 5058 B A W PR
ERFEEES, KRR — R R R R R TER .

B AL O e R o A R SUS RIS PR EUR R PL, SR, AT
TS TIRE, B P RRMER B . RER R ARER—SRERBE T
LI —Eash, B 7 -3 AR IR EI R .

BRI BTG S BHR R IEF AL, TRIBESEAPEBAGTTEESN, B
HERAAMAT, BRHLRE - BATET =R,

SET P BAGR . TL B UB PR a9 ¥ Th 3R A SE 25 2 S A B0 A TR AU I T T2 3K
BEFM (GPSA) FriRftimERELT.

& p=70kPa
A12kPa () 1740kPa (4 &‘O
98kPa (4)

A p~10kPa A p=8kPa

B 7-2 BEHN AR

it 3
-49°C

"—DQ"_‘__ 1670k Pa (58)

F=820k)/kg A =870kl kg

-40°C —4C
108%Pa (#E) o 420kPa (4)

O=T325kW O=2930kW

h,=480K)ke h,=630kJkg

®7-3 WEBRRE

3 HERAFERE
F BRI LN X BB, TRA RSN RN — TR
RS EIRNAES, RIRAEBEEOENT—R. B 5 R %R TR S FH L
b, BAERATEASE, WE7-45R, B HROERAFE R,
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- 40°C
108kPa
150kPa 1060kPa N S000KW

115kPa \_/
- D—  QaimD
1020kPs
- 84T -61T
125kPa 361.8kPa
880KW
4395KW 2930kW
AR R
AR
Y
235kPa( #) ; 570kPa( 48 ) ; i1370kPa{(:-\
98kPal 41 ) A
~—D<}—| < {300
_40‘0 'ZO.C 7t'
108kPa 245kPa 575kPa
(&) (%8) ()

,: Z .: (=

H740kW 2930kW| 2050kW BROLW

H7-4 EHAHEERSE

SEBAHSHBHRLEEREAES AR, HEEsEERASILaEE, XH/EWT
TS, HEBERER #EER ARRAKILVPATFHERLERARR (LNG)
¥E. '

4) RAFIENHE

VIR RS AR S OME SR, E—EXEEH THERBERBESHSTNA
B, EXHNRHSEES, BAHSTHE—RRsES. ¥, SRAEKESR
WY TEEF, EMEHIOERNERE, HHSHEFLLUTARMSIEHE,
7.1.2.2 YRAMAKRS S

WREKR BB RIS T, RBRRESBREEDEENEKEE, ¥EETR
BIhEAT, EAXTSMEDL, RHEBABEK. MTEASE, RREREARE, EESIRF
RERSEATL. X TEESKE, BRBEREANRE. WA TREKEREEL
i, BERETL, ATHFIESBNBERERETA, VHEKIES,. BTRME
LB R E T, TR THREERR oy TR,
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BR, ap>0 0, EHREHSEBERI co=00, WHEBKAIIEBEEEWL;
ay<OMY, B JBEARSR WG RIBET .
AL TR ZHRA K (7-9) R TR
oo [1(35), ] o

Cp

A o ERILEERE, kI/ (kg T);
ps T, V—ArRIFRES . BRE. A8
MRMEBESAEW pVT XK, TR (7100 K ax.
LR RS T RN AL A R R R AR . BRI E S, KA
MBI B — A RRE, BRI 84 0 PRAE A T 5 [ R B AR AL RR A BU MR ATw

ATy =Ty —T) = J": andp (7 -1
¥R (7-10) RALERF:
_ _ [T 3Vy N
L S

R Ty, T—SEVHHREWEE, K
Dy P SESHREEHES . kPa,

| TEHES, RERATHRE ATy, BRESFERABSARAFERE, ¥
BB, BETRITGRE (o, TD REEL, BHA 1ESRIBTIREES 1
RASESIE N 2, A2 WRE T BIERERE,
ATy=T,—T) BRRFK B{Jfﬂﬁ':ﬁmﬁﬂ{ﬁa T p RIFFRS I
7.1.2.3  IBEALH A

1. Stk

SRR ISR R P ET R R, amy
B XA A Tl et AR o R R R B B Ty 2y
%5 Hsh HEL R R, B JE R E FRA RAFFHT
e ZAEARE. B 7-5 48 TRE LR
BH,

SRS KA, B PHUNE BTS2 89 B7-5 s EE

BEARE OB SRR IR R I as

a5 = (%%)S (7-13)

AT HAAZMATEL A (7-13) #FH TR

L= Cl;(g_‘,;)p | (7-14)

Retry o0 T (%) AEHE , B, o RKF 0 BEHIHR G RE
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BERE, X SHEBPHETHERAL.

EABERNKEEHEKSE R, EAEEN—FROME, HadPs 2 mm e mi
T ERBEE AL AT

I RUSIRTE R
1 1

dp
ﬁrf:l T, T, éﬂ#%ﬁ%ﬂﬁﬁﬁﬁmﬁﬁs K;
P+ P2 SESHBEKANEMES, kPa,
THEITREE, AT, SaATEISERDEERERTE. S TRASETHEEHRE
FERFAEH BRI R PBKE R

T, :Tl(ﬂ (7-16)

2l

) (=117%

b=zt
Cu

R AR, MRBRS, k=1.4~1.35,

2. R

BB ULR PR SR I it (i SM D v B P AR . TR R R AL AR 8
 AEPUEE, BETTHRR—RREET. BRI EMETHSASAEESNE, mikEei

BAEN R R E /Y. RS AR S T IR T B AR A E AT, B
] R R B Ak .

W R LA PR S0 SR el ] R A0 T AR e i il . HEgh TR mskag i shah, WA
HEERH, RI/ESESETESEIMER.

R A AL AT S 9 S IhAE A R Bk s B e T E AR IR | & RV O
HWES, Ai—FIERNHER. B—FIheER M IEF ER.

B B R AR MR ZE B UL b R SR AU RO R W) DA i i R AR B A SR
BIREKR L, ERATARENTE, SHE
BETHEE, HEYR,. WERR., HEEW
Ha%, IR, MiEHMmEkEERERRK
RS2, SEKFERGEATEMNERE
FIEws, Ao MBSO, LR
MR PR IR AR ) A R, B T 3
s B LRSS R0 R MRS R
B, HF RO BRI E SR T A
BAESNNFESIRE, An—gRHEmRoR8R%
HP R
B 7-6 [l e F B B 7 -6 ZEARXTAERNER.CE—H

1R, 2w, 3t 4P RS MAMERRETEKLRREHREHME.

SEM: 6L T ABRGE ERAKYVLBR RS . Hahae RO =308
8RR W 10—, il

11—#lik; 12—hEjfk, 13—HEE

W HLE R R ER N E BRI, H
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BRI MEHEABRILMRAE, SRS S AN . SRR PR -k, #—
WS RAROEE, R, R, Man—-BaaReE|<Ri
AE TAESS o 40 0 0 e 17 4% e AP Zh ¥ B . BEC)E UMK IR 2 M 20 ¥ I 4 HF b BIME R
Wi, AXEEFREN D RARUAE SR8, Hsh=SEd A E LH#ES
BHREA, 2V ESAE,. BE2EHT EKSREANKBREY K. BEHARODEED,
EXRNREPREAFERANMEE, BUMERTEKINOEE. IGEXEHEE
e, XEMBAYER. BdEHMICEKILTARONEEBHLMARNNE, N
TEEARBEARBERASSENER, WEPEREPEEMER RS, W,
AN EHEREFTHARPOBERIEF. EXBRERKILH R TAIE R &
BETHFERN, RANEBART. ERAXANRBIAETEEKILY, LFZELH
bR F X R IR A EE .

BV WL EE B KRR, Rl dEEIROE, BEGFESR - E0hHEK,
mEEEABREAREL. BENSEAEEERS, EEWANE. TR, REEEL
Tk B X EREH ERRISER, Ht—RERAR I8 s8R,

IR B S E L RALR T SR MICEC, — B R R AL AT SRR B T 2
S, FRREE— NPT E, AR KSR THE, o KEE R E X
/ANe TESUHLA BT 3058 R B /N AL 1 SRR A S B, 2 R UL B A/ T A W e
X, BIEESHERE, DEAEE/), BRAEEEERE. ERPRN, nRAEEE
Ak, BSEE VMRS TR, AHTRsEmn TE, AREFd/D, W3R
BldEk, PERNEREERBEIALR.

EHERI AT, SERSITRETRE. 5, BEAmSECPFREXRAR
BB R Z B, AU NEE R BT R B4 Ok 2 B 0 1) 4R 7Y
PLRAR, PEMSBETE (609 FD) Bit. BTEKIACERKILAE, Wk
4. RERSHMPESEIRE, HERAIRHNERK, SRR, T faiamk
PR RLS, BFHGE RmERLL,

3. EREAKRANEITRAE

EEEARAETENELRTESR

S5 =5; (7-17)
Ws = H, —H; {7-18)
Rh Sy S— SRS, K/ (kg T
H,, Hz——‘?\flfiﬁﬂ‘&ﬁﬁfﬁﬁﬁﬁ, kl/kgs
Ws—— Rt R AYTh . K/ k.

bR b, AL EGE T A TR R B R . IR A R AT
7, Hir, SEEREOLP R RN R R AR R, TR KR A AT
B, N THESEEKRESHERCTRNRE, SIABKILREREE 1.

_ _ RS SR S PR B -
7, = ‘H}&_JHHE _ H&ﬁUFﬁﬁé’?{é‘:% (7-19)

e M ARIIIRE (o T RBKEWESD (p). 0 TRHNSH
SR, BETT LR P 8e e R B (B R A SR R R Y Ws . DT B K LS PR A
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B3, FEERIEOESN p. THRE T.. BE, ATERBKIHO&GF TEXRAKBESYE
RESEHFEEMAH, AT HEIEE e, XREHRETEAMKILE O &4 T #7850
AR, MRTHER, HAREFERITER, 458 THEIRE . FEEK
THEAERPLENT .

(D) HHEBEEYLADZRM TR H A S

(2) EHENEKIHEES p. T, ReEBKILEOEE T, REESBERAHER H,.
ﬁi‘ Sz » #Hjﬁﬂ S5 =5; E{J%ﬁ:,

(3 HEBRIBIEOEED, BPE S =S, WEHTH aAHs=Ws (AHs=
H,—H,);

(4) HHAHTHIE L SRR RIFLER T

(5) WERKILLRHEORL H' ;.

H'» = H— AHsys = H, — AH (7 - 203

(6) Hiw KL E DR E.

[#7-11 AH—EEKH, E#OXK/EME TSN 6000kPa (%), REN—50C, X
RE B R 70000m® (GPA) /h, Bl 2960kmol/h, FIRSMAEMIMFE7 -2 fim.

£7-2 EASKBSERYE

BERFF, kmol/h B R 48

Bl 2779. 9 0. 9390

b 118.1 0- 0399

HiR $2.0 : 0. 0269

Bit 2960 0. 9098

KRS REALHAT 4 B e Mo eh /G, OB E 1% 2000kPa (4, it
IR R LB QR iR R i oh .

D PO,

FI R R A STEEEH B BERS 4 TF p. —6000kPa (#1), T, =—50CT RSB
e, HHBEERANTRT- 3+ (EPEH/EENFNE 1 HE XA,

(2) Ko &,

Q5B AL DR .

FRE N BRI EETHREERE. ABEEL DES p.=2000kPa TF 3 %
Eil=gizY: 3 T, Ty T, REEL=HEHT [ (v T2, (2, T, (pan T"2)]
RS O R AR E TR A T .

RFAEFERS P ES R, FiH O REMRBET AR EME S —RET &SR
BEF O (p, T REAL, B8 1 SRR OES p. SR THEARHOE
B T,=—106C, TFASHSARESY, BORERSTHENORE, Bkl Th=
—100°C, T',=—95C, T";=—90C,

O 1444 T MINEHTR .

L S AR R DE&F U RIZE O &4 T SHAMMATEFE K 4,
HTBMARTE, RECHSEERBESYOAR. ITRERNTERT - 4.
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B7-3 HOSERAWRIUNH I
bt 4 1 2 3 4 5 6 7 8 g 10 11
st #Ho . —50°CHt. M4 | —50CH, MHiEsE
ir wE SHm BREN | WO | ERETHS | RETHE
- B i =E
% g | VR BE g g pe B BT el Y W/
Fin.i ¢ kg + K | Clamod < KO
1 i o 1604 | 27799 | 0.9390 | 190.6 4604 | 0.0126 | 460,55 | 7387.19¢ 12,39 198 74
2 ZEs | 30,07 118.1 0.0390 | 305.4 4880 | 0.0978 1 274,47 | 8263, 25| 7.51 237.95
3 s | 401 62.0 0,020 | 369.8 4249 | 0.1540 | 227.95 ; 10052.5| 6.19 273. 26
4 Bt 2960 0.95¢8
5 RiRfH & 0000
3] BE T —50°C
7 KA m 6000
8 BN RRE T, 198. 32
9 BRIERES pe 4606. 67
10 SR T. 1.12
11 XTHEAT pe 1. 302
12 ROAT o 0. 0189
13 [ (H*—H) /RT.]® - 1,55
14 CC(H —H>/RT.JM 0. 49
15 CH — H>/RT.= [(H — H)/RT ] +w[(H°— H)/RT " 1.558
H° —_ H {0} H" _H {1}
16 CH —H),, = R'Tm[( RT. +wm( RT. ) ] 2577. 56kl /kimal
17 Hom= 2 H" 7477. 78k] /kmol
18 Hopn= Hn— CH' —H)n 4900. 23k]/kmol
18 C(S—8>/R]® 1.0
20 (S5 /R]® 0. 54
21 lnp 4. 1latm
S"_...S [ S"_.S (12
22 (S"—Sbm=R[(T) o (252 —an] 42.5
23 DS 201,92
24 RY ylny: (R =8318 —2. 2357
25 Sn= S wS— R yIny 204. 165
26 Son=5n—C(5'—5> 162. 25
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§1_4 Ej]j] f 2 N! EE Tlv Tﬂiﬂ -rh‘fz -FWW#'H-I

a 5 | wmrow K KV _ B E A sy A
(2000kPa, —1007C), L g PEIR AT Fng PR IR 5%
Flgs 0. 9390 L2 3. 2286 0. 2908 0. 8375 0. 6482 0. 5904
b - . 5399 0. 0686 1.1226 0. 0356 0. 1025 0. G044 0. 0067
[} 0. 0209 0. 005 1. 0093 0. 0208 0. 0599 0. 0018 0. 0029
@ L=0.35, W V=0.6 250.3472 | 3309999 | 51 0.6545 | > 1.0000
a5 | mas Kif Kv_ , | BHE®E WA sHY gt
(2000kPa, ~95C)| L fry BRSH | PR BE IR ST
iip =3 0. 9350 1. 45 9. 2167 0.1019 0. 6811 0. 8371 0. 9844
e 0. 0299 0. 0080 1. 4533 0. 0275 0.1838 0.0125 0. 0147
Wk 0. 0209 0. 6069 1. 0391 0. 0202 0.1350 | . 0.0008 0. 0009
B L=0.15, W V=0.8 >50.1496 | D7 0.9999 | >)0.8504 | > 1.0800
A R (zoookrfi,{E —90C) %/ + ﬁﬁgﬁ Ei}fﬁﬁ ;Eg Qi;&
i 0. 5390 1.7 17. 1947 0. 0546 0. 5783 0. 8844 0. 9786
i 0. 0399 0.1 1. 9526 0. 0205 0. 2169 0.0195 9, 0215
- 0. 0209 0. 009 1. 0857 0.0193 0. 2048 0. 0017 0. 0018
i L=0.095, J)l V=0.905 >, 0.0044 | 71,0000 | > 0.9056 | > 0.9999

O O &G TRBMBSWRIAG . HitH.
REREREHER. B ORREREDZRE, 23 ERSE. BENEHES
Yreks H AU S, HRERATRT-5. F7-6MR7-7H,

@2 T—AH 5 T—S LREHZE.

*EE ﬁH:Hm,Ln“_Hm.Dut\ Hﬂmﬁﬁﬁiﬂﬂm Somfﬁi‘ﬁfﬂﬁ‘{]iﬁﬁ (TFE! Tﬂza TW:Z); %ﬁ&
MAES p: FTAH ST, kS5 T: BXRMEWET7 -7 JiR.

— 240 —

8, kgAkmol= K)

164 | HOEAFTE® S=162.25kJ;’(km:>l-‘1‘(,)’_’__4

94 -82

& F, kfanol
e
g

................ s S

500 * ! *
-102 -100 -98% -5 -9 -92

B7-7 #7-1

#BE.C

90

T—AH, T—-SXZEME
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OB E RN REL OEE .

g NS48 S=162. 25kf/ (kmol » K), HE 7- THEEHAREROE OB,
HGX8 O 8 E e B A T 8 AHgg ~890k] /kmol, B RWEEKIEIEEBAET I(E,
Har Sk A7 100% , BB EWKILERE% 80%, MILIREEER:

AH, = AHgg X 80% = 890 X 80% = 712k]J/kmol

EMRBIERRE AH. X NAREMENY —91.5C, NEXFEHORER T X
—91.5%C,

(3) RASEEKEHEEER.

BIELFRY O & (p:=2000kPa, T,=—91.5C) #TNHEITR, REBXRSEZEH
GHEER, HREERAMTET-8 P,

H O AR R

2960. 0X0. 12162=360kmol/h
(4) BV £ M.
P T =AH , X B =712X 2960=2107520k] /h

Th# =2107/3. 6=585kW
F®7-5 2000kPa, —100C R, HOSKEHAESHRIHIHN

—100CHFARS AR | —100CH ER
R R B R B T P &4
G U e T -

(kg + K) |Ckmol » KD

1 | Hifg | 0.8375 ] 0.9504 348. 90 5596, 36 11.81 189. 38

2| Z% | 0. 1025 | 0.0067 | 200. 34 5254, 85 7. 54 226, 61

3 | BB | 0.0599 | 0.0029 162, 82 7180. 36 5. 86 258. 49

4 | HORBER B SAABER A 0. 3472 0. 6545
5 HET, —100°C —100°C
6| EHNp 2000kPa 2000kPa
7| BlERRET. 213. 1K 191. 9K
8 | BEAED p 4611. 03kPa 4605. 31kPa
9 IR T, 0. 81 0. 90
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Z®E
ggﬂ 1 2 3 4 5 6 7 8 9
wl mz;:;mscg;z: ;;ma;cﬁwgﬁstm ;t;?mﬂﬁﬁﬂfﬁm RS Y
W/ke | k/kmol (kgk{/m {mg/ K) L E

10| MHEH p. 0. 45 0. 45

11 RLEF e 0. 0279 0.0114

12| [<H'—H>/RT.J® 4.4 0.7

13| [C(H' —HY/RT,]W 5.6 0. 84

4| C(H—HY/Rl,=[(HF—H/RT.1® +wl (H —H>/RT. ]V 4. 5562 0. 7096

15| CH—Hon=RTa[ (B P o (Y ] 807228 /kemol | 1132, 144/ lewol
16| Ha= 2,3H% 5762, 27k]/ kmel 5605. 64kJ/kemol
17 Hoin= Ha— (H'—H), —2310. 01k]/ kool 4473, 50KkT/ kol
18| AWK Hu, o () 2125. 87k] /lanel

15 Hu o = Hm.out 2774. 36k] /kmol

20 ¢S —$H/RI® 4.8 0.57

21| [<¢&—8>/RIM 5.5 0.84

22 lnp 3. 016 3. 016

1| -5 =1;[_(%‘—S)m +mm(%§§)m+lnp] 86. 26 29. 89

24| D wS% 197, 31 “186, 82

25 Dlylny (R=8.310 —4,5777 —0. 4990

26| S'm= >,%S% —RD yilny 201, 8883 190. 3181

27| Ba=8a—¢«8—8d 135. 63k1/ (lnz;::l-K) 160, 43K/ {kmol « KD
28 | Hi M EKAHE S 152. 09kJ/ (lemol * KO
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B7-6 2000kPa, —95CH, HOMEMAITRSWRFWETH
gn| 1 2 3 4 5 § 7 8 9
—95'C B AR S R ARk | — o5 R ERM A R TR A%
— W AERE SRR R AT A B HETHIAS
(Il P R 91 Wy
Kike | K/kmol | (" | o Bk Ak
1 Eﬁﬁ 0. 6811 | 0. 9844 372.16 5969. 448 11. 851 190. 724
2| z4 0183871 0.0147 | 213.992 | 6434.7309 | 7.578 | 227.870
3| 7k | 01350 | 0.0009 | 167.472 | 7385.515| 5.903 | 260.339
4 A SR B/ U RRR B 0. 1496 0. 8564
5 BE T, — 957 —95°C
] EAH pr 2000kPa 2000kPa
7 BkRREE T, 235. 894K 192, 477K
8 Bl HLET pe 4606. 756kPa 4608, 204kP=
) o IR T 0.75 0.52
10| XHEH p. 0. 45 0. 435
11| WeETF o, 0. 0457 0.0118
12 C<H —H»/RT W™ 4. 87 Q. 66
13| [CH*—HY/RT,JW 6. 2 0,72
14| ¢H—H/Rl.=[(H—H/R.19 4o ¢H—H)/RT.I® 14,9533 0. 6686
H — Hy© H® — H
15| C(H' —Hln =er[ R_'r,) +m...( R ) J 9715. 693k]/kmol | 1069. 967k]/ kmoal
16| Ha= > 3H% 6245. 540k)/kmol | 5977. 562k]/kmeol
171 Ha= Hm— (H'—H>p — 3470, 152k]/kmol | 4307. 595k] /kmol
18 H O SRR Hon, o CIIEZSE D 3683. 733k] /kmol
15 Hm,in —Hm,cnlt 1218, 498]!1/1!!1’101
20| [C¢8—8>/RI® 5.2 0.51
21| [<(8—8»/RIW 6.4 0. 74
22| Inp 3.016 3. 016
S’ -5 L{0] S‘_ S 4§
23| «&-%>a =R[(—R—) +“‘“‘(T) +lnp] 70. 740 29. 39
24| DS 206. 923 191. 333
25| Dwlny (R=8.314) ~7.011 —0. 697
26| Sm= 2wSi—RD iy 213, 934kE/ Ckmol + K3(192. 015k]/ (lamot « K
27| Sm=Sw— ($—5) 142. 186k]/ (mod » K [162. 625KkT/ (lanol + KO
28 | IO FiEEAYE Sou 1680. 893k}/ (kemol = K}
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+£7-7 2000kPa, —90CH, H OSEMEREAWRITMAOHTN
i 1 2 3 4 5 & 7 8 9
—80°C B —30C
‘ﬁ B 7 48, AR B ERAR S R -
rﬁﬂj gy FHIMIREGHE BT H° B TR S
S i kJ/ K1/
kol

W/ke K/ (kg » K |(kmol - K) Rtk e
1| W | 0.5783 | 0.9766 | 383.79 | 6155.992| 11.974 | 192,067
2| zZ8 | 02169 0.0215 | 220.97 | 6644.568 | T7.620 229.133
3| Wi | 02048 | 0.0018 | 174.45 | 7693.245| 5.945 | 262.186
4 0 FE B R A B /SRR SR B 0. 0944 0. 9056
5 BE T —50°C —90C
8 KA p: 2000kPa 2000kPa
7 BiEREE T. 252, 24K 193. 40K
8 BiEAEN b 4501. 59kPa 4609, 31kPa
9 MHBRE T, 0.73 Q.95
10| XBEED 0,45 t. 45
11 WECET 0. 0586 0. 0126
12| CCH—H)Y/RT. 1@ 4.72 0. 80
13 C<H — H>Y/RT 1D 8.5 0.64
14 CH —HY/RT, = [ (FF—H)/RT. 1@ 4wl <H — H> /RT P 5. 1000 0. 6081

PF — [} H° . H 48]
15| CH —H>, = RTM[(T,IT) +( T ) ] 10697. 73kJ /kmol | 977. 81KJ/kmol
16| Hw= D, wH% 6576. 79k] /kmol | 6468. 65k]/kmel
17| Hp= Ha— (H—H)n — 4120, 94k]/kmol | 5190. 83k]/kmol
18 O FRERER Heou 4311, &0kJ/kmol
18|  Humin— Hmoon 588. 43k]/kmol
20 [¢S—S>/RI® 5.3 0. 44
21 [ ¢S —8)/RIW 6.8 0. 63
22| Inp 3. 016 3. 016
S° -8 (o) S" _ S {1}

23 (S"—-S)mzR[( =) e (50) +1np:] 72, 462 28. 79
24 > w8 214. 457 192. 953
25| Dliwmlny (R=8 314 —8. 089 —0,973
26| Sm= D w8%—RY wlny 222, 547k]/ (el = K) (193, 927Kk]/ (lemicl » KX
27| Sm=Sm—(5—5 150. 085k]/ Ckmol » ) [165. 126k]/ (lmol = K)
28 | S OFAERRE Sou 163. 706k]/ (kmol » K)
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=7-8 2000kPa, —91.5°C B BGREITTN

PR RSB |KME ook, —s150) BV kA ®, mo | THESR, mol
G 0. 9390 12 12. 3273 0. 0762 0. 8628
25 0. 0359 0. 070 1. 5664 Q. 0255 0.0144
LA 0. 0208 0. 0060 1. 0485 0. 0199 0. 0010

#L=0.11, W V=089, {R2% 0. 1%L >, 0.1216 > 0.8782

7.1.2.4 #HoBMHA

PRAESESERS . VIRBKE RIS, B R T R ARSI
IR B, B E R BRI .

P BUL e EERWAE 7 - 8 fin, WESEEGNE B LRANEIRE, 2R
BT B E E v MR TN, EZENA—S5EHA, BRBAL, SEZER
{RESHE R~ EMER, HEELMEE, EEINEESRLSEEE  HERZIFEA
By, SHRAREZEATE - FRMEE, KEUEROER » BRZEmLERE
7-8 (Ffn,. BMEREShHEREEZE PO B E A, B 7-8 (bFw.
R E SR E 2 A SRR B ERE, EAMRES R, KERE
YEA A . HA R fed; MR SR EH MR AN TR 2 EETIR
FREMRE, FLL WidhEERSBREANBERERER7-8 (o, HT7-8 (D
Fim. HmEREILREsn, BRSAREIFRRE., ST -BREAN, BRASENRE
XEHE R, FESKBRER YL &L RS, CRERZENRES—PBIK
GHEERIX—F4rAEE . EENSENBEAED, FUHRECKER, RERIEERZ
BIARDE, WHEEHEDL, TR R,

Q
t

!
= o e w2 | (@) e s SR SRS S
; Iy B
0 ¥,

%_lr

-
-

FERS

-

(b) R E, shHREES— X7

1

I

b

1

i

t

-
-1

i

f

I
I

I

1

4
-
|

|

1

1

I

b

1

'

b

(e} B e EH P —> X F

(d) e EER BN ST —x KR

= ;

E7-8 mﬁﬁmmzﬁﬁﬁ
1—ming; —ERE,; —H4E
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OBV EEEHESFEFERN, HIEKARMAER, —Ff2 STSHR, REH
RERTEIEG: B—FE RTS B, MAEMHAETRERE.

1. STS RIS B L

S ERE, STSEASEIT LA RAKTR, NWEXAMLER=F.

1) HER

BAESR, STS BB HMIE 7 - 9 B, REHERE (REHIL MRS, &
WHE (KR SHBERTRENEEE . FEIERESIE R ot 5 R R R, H &k

BRETFEATREEZE., E2TE—

? 9 / MEMES (R SHEHE, H-HER
! /Eﬂqm W, ELRADRESEAGRM, BT
: 4 5 76 AR A B, KRR A

Moo mEwssmmpmnay  SORKREMIAEZE, EREEN—

bR 2T, 3 HeSEHEM, ¢ AN, S—mmay, SWOROA I H HUETTRORRE, 2RO T 8
E—RRi, 73K, 8 I %E%E%Ws BTS2 5 5B,

WA B B R YRR TEZEN A RS, WREEA™ LTI MG,
FERSKENHEEARE, BRESANABSEFETT LHEAFE, WA SHRE
KAEEE, ZNENREHN.

2) R

SR, MBS STS AHA B T E &SR A WRESCREERI T AEH
B FINUS S B W A B, HASHmnE 7 - 10 iR . SREEREBRH
T . REEENEESEERKRMEEE, LUER SR NE B iMEE (42 F4b
Sy Sl B Bl BRI A Sa. 5b RIAMID B—T7F, MUEHA THAEE a5, BT ELHEE
FTFEI e R, B gt RE 4a, 4b i WBKEE, FrRAMGAIEE 4b 4borr=fa ik, MW
WAL da BE 7 4b, BRIXBEBETAE 42 5 4b FRSED, KK ABHBE T ABBAESZ
%, WRENESNEEEBYKERRVEREIMER. 55, ERBRLEERRER, €
fIIRT LA T R BN 5a. Sho& H R .

3 BEA

S, ZERSTSHASEMNTERARAFE T2 FPEHY MIERE.
FE AR A4 i S A S A BRI, LS A AN 7 - 11 B . TEMEE A9 O RIR

i Ta \
4 Sa /&! Eéié
|
1 _‘-ﬁ-'l 5 - "l.
2 4b 3y d
ks, ;
& 2 b 2 1 Y

W 7-10 JUESD STS BBl B 711 Z%%STSHMAASAIEGH
1—hEkE, 2R 3B, +— W, S EAE; 1—mg, 2—Itneg; 3~ HEE; 4+ E

6B T—HEE: s—MH
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BIcna s, RN TRES TEVFmHERIRE R, Srs 5 8 H\ im0 6 s () 2 L2 i, LA
—EHHPAESEREWAOMERIRES, HOKAKAMHAZESE, RRATESEAR
4 Bk BB R /R T IE S RIE R . HF) . RTAVNZER RS,

2. RTS B4 Bl

RTS R4 BEHLAYSS MM 7 -12 Biam ., DA R W L R SR8 L o B 4180 45 i 1) M3
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HURS LIRS, WS, FnE TRSRIAR, ER BRI AT TRE
SRR, B-BARTREKES, SUTHRROBREMNA. FENARSERAE
%, TARETERDE, REFE (1. 7MP2) 28, EYi#RT CO, LR TH

‘ FIEFE, EETHCO, £%. BRMER C AREAES, ERESEZRTIT XL
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2, EFERACAERERKTY, RESEHRARR. SE A fadd, #5550
BT HR, ARASFMATYSE. A REESMKEBENAATE R EE SR AER
27, SRFETRZEETSERNER LR AR ENER, R THN, Bk
FUA B EER T IR R FI R T T 4 red =,
7.1.4.5 AB45BE#HLL

L BRSEHRTE

RATRBEREIENZEBBCENES, AIFARTHEFHLE, ERRHMRAE
RIE R TIFZ T, B 7-28 BiRMBRKSIER (RR, residue recycle) TEHERHPZ
—, BEBENRAS 2t YR G M INZRIE A B SR AR LA R BEE i, Tk
BLE DA R TR T HERIERAR, RBEFHEMART SEETZHIET.
XREANBASIEFRENTHEFRENDER. ATTRET KK ERAE,

et
BRSNS

=
<t
i AM—J |

8 REMeE

JL B A 2

RS ER

Hilre ¥

B 7-28 RARSEALZ

2. BB 1T

EEGB T (GSP, gas subcooled process) WRTEMEHR T /Y R RERY, WA
7- 29 . MWEBA B H M 2B SR ABEE, SHLF Lur T ok B S ARSI
LEEE, REETRNESEARFEEHEE, URERERE, 5—RaHsie®iiliaA
B X — SRR B S R A B — R A T HME, WA Z TERANEREEASR
¥, B, BASHERSIFELLEERES P8, NTETEHID. SESRTER
AR, B2 BRI E R— k BE SO ASE TR B4R
X — Bk f T WO AT AT AR B & CO, BE BB .

3. ABRASEHRILE

BRASHEIRTYE (CRR, cold residue recycle) B/ T RR, GSP TENRNRFET
IO R H AR TR B — R EE S B 2 AR NI TS, Wl 7-30 Fia. BRTEH
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Gile BUES A S5t Hibg GSP MR, BHE, XM ITZREAR 98% LA LK E
R, EROERZSE, Rk ESmEs a5 5.
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=Y A
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i wikE Q % Wikl
<
‘ o H [ : R PR [T

7-29 SEARIZ

B
|
A LE; Fek L L~
PSR ~

EES —

i B BB B

— B

1 RRARE
L)

H7-30 B¥RAESEHFIE

4. RSB TE

Wik G BT % (LSP, liquid subcooled process) BEIWHES &K (C,>>400mL/m?) 4k
% B TR BFAI T Y. R LSP HoRuT M M HAM B ERKERER, ATMEHERLY C
Bl R T HFEIE. mTERPEEWRRILBERL CO, IRER LR CO, Eﬁ?s XM LSP
G, B—HAEH C ANk AR kg -3, B/ CO, 2 mMBE R BE &R E,
BOE T Z WAL S CO ML MSHE, AMEIMRE CO, piftiE. MAY LSP TZME
7-31 B,

R H LSP T A9 SRR M 5 fH KRB AL 100X 100 m? /d B9
YR E, Wl 7 - 32 . BURSHSH - B CO;, EXDIRMERMAIRE, mEMMn
BB CO, %8, RESHMNEA., FEROBERETRIFEFR (Ortlofl) 247 # K #EAE
SR EWE, PRAEDHREERFEETNER, VRPRERESE. FRSEDR

0. 65MPa, BEAD 4. 35MPa 5, EARMYL, BB KN L. 4MPa, RERN—101C, ¥
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M 7-31 wiEERTd
AEREEGRE (REREN—104°C), FANZEERRIE SUULE, HHTHEE, BT

#h. ATHOAMBEALUE S, LSP TZ HAM MGG T L THA 20% Wk, 4
BB 1 CO, et LABRIERAEI EIC .

F5 [ 1 %))
. =

, ?IE&%
bt
B :

%
B 7-32 thRmERASAE TSNS LSP T R

5.DHX T %

DHX TZHFREEHENR T, EMEXREREEAF T 1984 £ ¥ LR HIFE Judy
Greek 35 BHHQLISKEE LIRS T RN T L, KMENE 7- 33 Fixn. ZEERADHX
T%, EMFE&SGT C FEh 2% RED 5%, BTSRRI Z 5 | f ik
B, FBRYTHEIEA DHX ¥, DUEREEHHLH O MWER B8RS HPSER
C; #4y, MR C; B,

7.1.5 BREWTZI5EE0%EEF

FRE T2 REES, TEZBIENSNES . 4R, &4, LER. Bk
ERHMBFHARARE, ERREEAFT, BENTETEBAR. RESHSEREED
MELEREN, RHAREZREREWHNEHFEN TEIERENEERNE. —BoRiL, <
R, S LEMOBAREE, N TESERAFENE KRR, REEESHS A,
FEEATHERAELEERH; MM THRAATEETZHOAERS (B . BRRk—

TEEER LR ATORAEHE T R R B, B — T miR A R i A S BN
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FHERMAS

B 7-33 DHX THER

HER, FUNSEAER. —BTE, ASKHB/DERE (HHV) R 35.4~37.3Ml/m’,
MBFHIEEUREN N, MO, RARBELZRIEAGLUIRBELNC. Hit, B
FRRRS P EEZRATE ., KRS RBRRM R HRrRER, EiE 1000m' S
Perb BT R AT R R (m®) . AT EMRR MR G B G RRiK,

mERRER T RN, BTE-RIZTERREREERNANE, RERTE
— SRR, ATRFEENAMRENRETR. ERCRENEETRHGT, @REL
BB EERERSE, DARSERASERERNE, —REET, SRREMKTE
ST R .

(D YHAKEHSHBTFKENZRFAHEZTEAN CEERITRERK
NGL), HC @SBRI AKREN, HkHBKEIRE.

(2) Y4 Qi EETHAE, BR8F C BB, BRHEIXA K, £HEXH
R KESE, REKEREMES, UBEKETENSANER. NHRREEAS
%, B R BNE .

(3) MREW C HEMA/NERREERRE, MREAESE G FRER, &E
7- BT E N, A TEREE X XN, NSRS, BB K6
CNPEHY) 1, RREERKRAE, R EHS SRR E, LERNEREAR

KRR, FA RN, REVSIHIRES.

(O YFSSMEEAREFRHSES, Bk C iHER C EREREXH 04 hHET,

| S RE 7 - 35 R TZHE,

BRI A BelERe [ BEReE S5

o
=
4

Lh
=]
4

‘ i

LPG

BB R
5

RAWS MY

B, R MPa

e
=
T

20} RRS P s R
5% 10% 15%
]-D L L L L 1L L
16 17 18 19 20 21 22
AR L FOR T A TR
7-34 RISEREE T Y% 7-35 B 50%C, WBET KR
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(5) MERSH C SREL. RRATBBB KR, X TEERMNE, LAk
RS SRS RIERHA S NRA R TE., BNSEREEBIMEET,

M RRS P RN NGL R, REEEUIEENBRRSEHERERZ 5,
EEHFTRHA . BIMER NGL MEF 38 T R EEBE 8 ARIRN ST RE,
SR H R S FE T4 5 NG (o] (i 0 S 760 Y 5% 0 R A 0 [ 5 R

Yk, BEERUEEREARRNNMRUBASERENZ 5, EERKZHE, RE
HE—AMER YR, RERBXREMENFETFEREK I, BaH P —fkE
B EFEAERSH, SRASSHAMARENRET . BT, XEFROSEEHHTHE
s, UEREAERRRESE—EA. EEASAMBEHREST NGL @iElkEk, A
ft, THEESTROEEREMNBEREDBEFRESREREEN.

BEHRT, KRSEENGL W2FHEETFMXR . NGL Bk EE A LT
AR i

B2, TEHENERNRMEE, ARNSHR. BRERER. ™R EEERER,
ERANLERRS TS e, S RASR 4R SRR, SEBERD,
X By H R E C B 5 FRCRELR AR, ERFARRABTE; MY EERs
#. AEES K., AEERRSZ RN, NEEFEASETY. ERELZERGHEE
HEETF, SR TETFRABKIHYS, SEMEZRIEMSREY. B, dEMRG
B EENER, —BE, BOAEEENC FEERT 0%Et, 8% ERERA
BE . XERENEEMRNREKINEE KA ERE SR, MM RBBEES
RES, TIEESENERS, 194, BRSEAHSRBBEZIRE; FRE TR, XU
RN R, Hit, —BFRE SEREEN C, Mk, —#AN 60%~85%H C,
B A AE R, STLE R C HAMNES A EEE, —BIFRT 50%~80041 G
Bl B R AR

7.2 REnm

EARASME Y H W BRI E DB DR INEERORS, BERERINTEEM
G, H— AR R T ZRER PR F R, B2 %35m LHRRES
WixE.

ERE, SENIFRIELA-H, H—-BRNE, =REERBMASMERSRM: H
—RREENNR, TEFSERASAEAMENG, RN RRR -9, BARE
HAHBEASERNFEE. FTHEERTRBHR; H=RaouitTH, B BRI AR R

C REEIZENER, Hhh, B AT EAESE.
‘ R7-9 BEBSEMARSR

*% = = | b A
o L T FERGRAE
e BANER 30~60C
bt 602 RSB EE 60~907C
90 5 ML ER 50~120C
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¥* =R H g w E
30 SR HN 84 B R 30~607T

T 120 SRl FHEAE AR AT 80°C, 85NN BERAT 120T
FeErmr {ENRE B B 120~ 1407

200 SHhEERH TWERFRADT 140C, s83IEHBAERKT 200TC

© O HAb RS 70 SE LR THEETT 60T, SSWEMBER LT 70T
B RN H AW 70~95°CaY, 100~160°C

‘ 6 EHRENN | WIBERT 60T, 98MBIREXAT 90T
BeReaEh) B 5 # P 150~200°C

7.2.1 RBEHERE

BEMNMERE B ™ B REE.
7.2.1.1 M i3z 448

BB REME B R AT R G+ A2, —BBEBROEERBR T 5% B,
REBN T TR E A ARGHE NN, R TS50, KR REWE 7 - 36 Bir.

CHCaiR =)

7~ 36 MSARGEERENFE

MR BT TR NGL AR Z4e3E, Fif i G Bl A ASE T 5 (SRD
B, BERE G, G, G mReRR, RERAR TS, BRES G ENRM.

7.2.1.2 BH—ENHERELB

EREFRRE ENNERE MR NREDERA, SMSRESHATEUXR
&, JEMIAE B A B, RS EEEE. BEXEREESH T HMAH
BB, DR BET RSN, NF0CTHSITHES, 30~60CH 30 SGM
B, 60~950°CH 6 SHIEERM, 90~120°C KA, 140~200C HMBEH M. H
THEHEME 7 - 37 Fim, '

BRAR 1 ESRnB 5k (A SBGSHTRMEE, ETRARI%
B, THSABTRREEZASEAHFAAT MR BRSHKR G U EEANRT R
R HEA 30 SR MBEAMEIE. 30 BAMEBAMBE TN MK 30 SAMMEN SR RS
HE A 30 S7 HbEhEeE, B HM G M EEARIEENEHKRA 6 SHRE MM
%, 6 SHERMMAMEIETA H K 6 SMBRAAMSBELHEHA 6 SR RN g
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@, BEam G U EEARIBES B R ABUBE NI @S . R AR TRt
EOMRBER R I 2000 SRV 20 R HE AMRBEETR R T B, SRR S i AR B R B e BRI L B O
ATHEES TG GE. O- TR TRER AR A SR O B SR Bt B A [

SHMENREAER 2 fhE ARG, D) 270C LG A B RE S HE N A
¥, BEERR DRI HMN S RN R EEEEA.

BLERERRRLE.

(1) MESERRAXEZRGERR, BRUEZBRES, RERIMELR B8
. AR, MATHE.

(2) LSS yREEEEREHRSFNMR, KRED TREHEE. BM%ERBN
#p—f&, BNE TARRRY, XMRIETERERRE.

(3) WHBRSAEHEHIETRE, &5 T HHEERE.
7.2.1.3 LRI NiER8

A TRBRMEERE. H—hRAREDGLES, YREENZHLT] WK
BiEr, SRBMEEAER F— RSP RRP . Z5ERE; REMENES RF A LDy
FEHRE, BRAERAB TR, HRZHARBTMHATES, NEESKRSEMN
o, HoRAretieai, WAEFTZE. P, Th. KRS MNEERASER
AR, WERERH R

BERBENRBHAN T HERETEWR BN, BVRRNET RIS, T
TR AZE SRR FE T ARPERT AR s T LIRS R A tE P . B
W] AT 3 PO IR

(V) RBUSWHNERELEEHT 1, WRERAEX@HUMTENTRE RS, 0
T R ik o) 0B R RS T RO IR S

(2) HAHIRHERER/DEN NETHEH £ A R—AMM.

(3) P &3 1R H ORI B W i BT BRAE

(4 5 EIAR TR AR R IR 7 KB R P R
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G Cy /J;-"Ca B 7 - 38 RAM TR E @B
R,

7.2.2 SERERKBERE. 5
oL BikiFES CO, HFRIBIEE

7.2.2.1 HHWBEAREHRE

< | == |<= -E:

T MFRE R L2 B2 Bt i
el € BRM—S o aRErE, BERk
B 7-38 RESBHEFRE B i R B MBS SRR

BEKHYTHE. —BTHE, MLABE K
Cor 3 B R B R B RS, MUER G vENMEBERRER IR, MEARER
R T heiE . BRI A= G R W .
SHRABE RN E BB, R UEMEER, BFHRREA, é¥$%~ﬁﬁ
B EIdcRERT, HRAR 2SR %A s, EREMRSEIM0ER PZ4 T8
WALEEE R E A — e, IXNESSE, ATFEEPHRESIRSREABR TS
BRI 43 B 2% A EE N Hh 5L — TR BI LA BT AL A R IR O (SR, e
¥ AT A o] s 2 ik B R
TEAMERRY, BREERERISRERE. EARBN—E, {tRIZESF. #
. HLEE. PR OpeE T AN Sk Rk R, TP RN M E SR L RS
[, MAREE R A EENSN, HIEEN TREE SIS TR KR E R AR
EE, BESETESRENLRTERBANITERE, SRRABERR, BTRR
‘ BREE, BRASEELEE. REY, REERFE—L, WETHE® SRS
B, BEFENREL b, MREERE—&, NI RS A HIE FI W LME D TR
B, B, eV P S RAREE, A I FEEEROEE ILERERHEDERE
EHESNEE. Wi, TEDRERSKH A SEHREEEMAMR, Rk, BREW
‘ WS, AR REMERASTE/MEBR, AT/ MEEESR. —BEERRAH
3.3~3. 6MPa I, R RARIESA RN ARSI R W ILETTE
Fi 1. 8~ 2. 5MPa B1JE 715 BETHetS (EALSOE) MSTR B RAKRERZ %, RER
‘ Bk 40°C, BEE—MR%ERL. 1~1. 4MPa,
7.2.2.2 HEEARE

T A RO . SRR, P SRR — A 26~72 B,
TR G RO ORI BSOS S B RS . B MR R AR SO

‘ R R 1 T ORISR, IR AR AL .
B % T AR AR A RS (RSHN ENHMKSEAR, EITRAR

e AT, TR RS IR R A R AT,

7.2.2.3 CO, & F3H

AERE M AR EEESEEMR TRE, XRSPH CO, SLRBFEREITSE
e 2 Mk B R, 45 B ZEIE P SR TS R A UL S BB DA 5 2
CO, Etkiyy, BEE. FEH. SBAERS CO, FkERFMIF, ARELHIERN
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R, i
FF CO, BBER, BRFH B0 AERAMMEARS, BN LGRS ET HRIRE R

., PERBERET, CO, BAEMDTZREAGTHAMESE, EhH TRMEAS
ELHBEE CO: (T, :

R B CO, MIERIRAIE 7~ 39 B, HREZE , GEEERTPERALOX
RAMEHNFRESH, THERERETTESSHARHAR.
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REE, T
B 7-30 EREECO MEAFE

R 7-39 B, HAEETRETHEE. WRARMEEN, BT ERENT
Al 45 O B = R Ffk CO, 19 CO; BE/RASG MBESHAREN, B - THTHFERNE
LR PR R CO, () CO, BRI, H2EBFTRAHR CO: BRI IET L prf
i, BRSNS RRK CO, ME/RAH » RMERELENARTRATRIE. B
2, LESVEEKME, U EEE CO, BIEK.

Besh, BB SR, FEARBUK TR AR ERS CO,. R, XBHHHE AR
Fikit, TUSWERN CO: B/RAM, bR EAETHRDS Bk LHE R Bk CO;,
WPER, EZMmBL R CO, BME&M. A %S CO ML TE&E, XWARR.

7.2.3 PEEEENTHE :

BRSMERNBHARE, EEMMEEIRLERD, RERNSPEH . HR
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BeXi KW e B ER, —BXRAEHS AR E, HmEra Bapz we
Tk, XM HETBEEROASFENEF NP REEFERNERN, x4
4. HRESHRPEXRAR. FTXBEN T, GEEZN—-TEHIBRIBRXE4d S
(LK), MHEEMFAVELEHS (HK . BARBHLTLIRBSNES, WA RM
SRS . HXHERE LR S KNE R iEHS, MNERAEREXEES /DA
SRR EHST .

BB AEREEEA™RES, B RN FREREE, TRERFSRER
SCHR .

MEREERTRHETE, HSEHNERASBEER, (HERELTWRERR
. FABNEICREMSEEESE. ATHEERRAT —-RIELBRE, RS
A, BEHEHEMR, FE, THETIEEHHE. SRR,

BB ERAE FERTHELE A EERAmNESREMBNRTL, FEEFES
AFEALER: T (Fenske) HE. HMEMRE (Underwood) FEMEF 2 (Gilliland)
XRERHE.

7.2.3.1 F A

S A —HE, ZUSRR A IR LA TR, BB B R . ZERZD
R TR, RE—FNIEERMBNEEREAAE L . MRt RS RENE
AEREER EAMEEN, B RARKREE. MEEANELERRREAR
(Underwood) ¥, HAERIMA&MN . MAASBTNHY RERRH; SEASOHEER TSN

.
(1> ATk 01A:
‘ > ek =1—q (7-21)
A bR | A WEER SR
g IR RR DL S
‘ —i Y-SR AT r ZREHRHERE, WAL r —BREEEXRAN R

HMAS.
%t e MASRPER, it B o MR, —REERSA TR, SRR SHERRZE
Eﬂﬁ L] EI]m- aH.K.r<§<QLK,r H’g*ﬁo
(2) KB O)F. HFRITERDEFKLL.

R = 3, Zur‘Zublon g (7-22)

i=1 @iy

R (xp)am—— BN EN TSRS L B 40 R K.

BF (p)an LI, LERHEPE AL ET T A0S B B AV R/ E ¥ T A4
AT

WEEA, WA AR, U6 BA—4, RatRE—1 RS, Ex@uan A
A5, HEHE p AE4, WA b+ D A, Rutt® p+D 4, BREREMNRTPHERE
Jrg/hEIR .
7.2.3.2 B EBRHE

RS BN E RIS BRSNS TS . 5IABTIE ERH, HIHX
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ekttt . EERERER, BBIEHE D=0, RIEWHHEER W=F. zv=2zr, K5

EWEEHA, HEMRREFEFEAENBARNE, 2ETHRBNREEZS, 8K
2 I LE PR .

EEEFEAHT, EH—-FHRIHEKR, %ﬁ%ﬂ%ﬁﬁ%) FiRE, — SR
TEEAE 2 PN RER B A B A BT .
FRETER2ES, BOEEHRE N THIT W25 (Fenske) HFEIHHE.

] (oo o),

lga
Rep (T5) TS, EERAS WAL

Nmin:

(7-23)

(22) —@mrhi. EXWEMERL,

THK /W

o8, EXRUAMITELENTEHENIFERE.

R (7-23) HEM N OFERERS, BSPRERBA (Now—1D ., HETHEA
SHEERR, WABESI—AEIAR, MEEPRERECY (Nu—2),

TR R o« B, BREBESESR L RENIERERJLAFEE, 8.

@ =V @ ay g an
B BUETH ., BERANE 2 =LA LT
SR L OB TOUHTSE 22 9 b A FLAW S 344E -
a = awa

7.2.3.3 #EEAK

M EWAEES, - EHRELXE ENp. BRASE 9 T, EXERNK, 5
RABEFIFENEERERS, BRRERATRE. EEARRLL, WA TRERNEN
SHHALRE NS WE, BAERA LA, MR A T RS M E P88 3 B,
AR AA A LT, Bt WEFR R AERER RS ERIER, BAEERRAEE R Y
BERELESRARD.

B AR AR E I L B RS R B AU E, HETBRAER RN, BExBNER
M RAR M LIIRE . RS TR AR 2T B R R RIERR L, TR
HHAHIAB A EERAB/NEIR L Ran, RIBERIR Ru. 57K —HEC

BRBLEMEFEK, —BEERERREME L0

B i ==
R=(01.2~2.0)R., (7 -24> 0.3 n \
SRR EEREODR, BRTRA—& %:&
7.2.3.4 bt =[* 334
R B B b, RSN E R L R R 0.0
SIS N M2, (R 7 - 40 BRI 2 O T o 02564 01057 0.4 0:6T0
(Gilliland) JEEEAEEZERIE R b R T i 0 EIS R A o

B 7-40 TRIZRERE
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BN,
I 7 - 40 RUHBAARE, iy S | asgion NN gty N N

R+1
HEFEEWE.
HAZRKE TS BB EFRRXETHE, BERNE:
Y = 0, 75(1 — X*%8) (X =0.08 ~ 0.6) (7-25)

N [c1+54. 4X)(X—1)]
= TP 1141172 VX

(7-26)
A X=TRy i YURAL
7.2.3.5 #HALE

X F—EMT TS, EMHRANRERGT, WFREREAR, W2RESIFNE
WHBH AR . SRR BT B TR TRRE.

1. H—5 T (Brown- Martin)

FERRPE RS L TS MBS Ne SIRBEEBHBE Ns ZH, ¥TFTESEHREZEFT
RF s A AR AR MR BRI R Ny, SREE M BB N

2, AT
1| [ TIK
/)

Ne.s ;lg[(%ﬁ)F/(i_z)w] (7 - 28)

»Tnin lg(aFaw)Mz
Nr _ Nrmin
Ns  Nsumin
Nrg+Ns =N (7-30)
Bk (7-29) FA (7-30) M Ne 5 Ns, BIATHEAERAIE.
2. M A (Kirkbride) %
TR T . RSB Ne SIRBEBICARE N ZHATRITH -

- () = (8]

Ns  L\zwr/\zmo D

Az PR R 2 0 R

LHK,F i&ﬂﬂﬂﬁ@ié&ﬁéﬁﬁﬂﬂiﬂﬁ;

Tk w2V P RO IR O R A A B2 L 5

T, p—8 W P R e A B 2

D— BB iR, kmol/h;

W—EW KA, kmol/h,

B (7-30) f1k (7-31) fRH Ne 5 Ns, BITI@sESERIAIE .,

7.2.3.6 EMUHSESHBTHIR
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ZHEE, . e, RRINATHAHWNE 9 -1 BrR.

—= dY
—
it — [ R ——=" i A
R AR - AR
e b
AR (COHH,) L~ HERiRARY
—=

e Zog —= ZoHE T R
S e “
5
BRML ol BRI S
T
BT
W
1
Ao-1 ERHREAEIFA

Rk,

LR
r-—-—h-—
ik
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FF SE 4k TR R AR AT LA S a0 F 26

(D HEEN A, SRR, BFhadRAOWESHLI R, BEREA.
FE, &5h. EREGE. —FR%.

(2) HEAME, ERATEFEMETIEH, Wk, %8, S8 8, fANPRE. ¥
HEPRE,

9.2 RKHK{THERS

HEMERHE COMH, KiRadY. AR H 5 CO MY EM &2 HbEF s L=
BEAFmR, HIER0.5~3.0, EHSBEEENAIARENZ —, R H, 1 CO 1k
W, T bhEEREAR. HBSRHNFEEREMENEN, T EFERAM. 4
Mims GAEMAEN D) . RRAEEMES RS, HPURRFEBH &R
R,
HRRASAEATHEANTIERERESEHSETEREA. TRESHME. Wk
ERFEREEEE D, RASHEAHARS TFARBRRAFRAEN S RESRTERN
RN 60% At . Eit, EXRRIWALHAS, RAHEAHERASERIEE
I HbA .
PLRRS R ER A =S AR B R ER R 8.
HETolk - B3R AKESHEEE, AESHLRRERERESHANEIM—E bR
BBtk RN, HERRMN:
CH,+H,0=CO+3H, AH5 = 206. 29 kJ /mol
‘ T R A, T ELR R R, T LU B R A e A AL R S &
W, TESMNBNAS THT. BEAEHBHERSS, H 5 COPRKEBZ AR BN
3, HRTHARBESREARES; ARHELMANAEY BFIMPE. ZM. k. Z
W% B, WHENS,. FEmMLRE.,
‘ BAENERERERASAENERT, Rt S am—aa. iR
R

CH,+50,=CO+2H;  AHz=—35. 7k]/mol

‘ SO T SR T T R L B 5 1 38 B o 9 0 B S AT R, B
T B, AR, TR A T MR . H, 5 CO MRAR Y
BT, RAENERARN, REEERRRER, AR,

‘ 9.2.1 RAKESRLHEMS

9.2.1.1 XAAXRME
1. FEAL SR B S 0 AU
B be SRk AR LA BRI T Sl RO
CH,+H;0=CO+3H; AH e =206. 29k]/mol (1
CH,; +2H;0=C0O; +4H; AHG0 =165. 27kJ/mol (2)
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CO+H,0=C0O,+H, AHZs = —41. 19kJ/mol (3)

CH+C0,=2C0O+-2H, A =247. 30kJ /mol (4)

RABAF I EFRERIBE S KBRIE LB :
C,H,+mH,0=mCO-+ (m+n/2) H, (5)
C,.H,+2mH,0=mCO, + (2m—+n/2) H, (8)

AT HE R AR RO B SR B AT AR B R »

2CO=CHCO, AHg =— 172.5 kJ/mol (7)
CO+H,=C+H,0  AH%, = 131.4kJ/mol (8
CH,=C+2H, AHS; = 74. 9 k]/mol (9

LR R, B S BB RS S S (TR (9] EIBBIAR N,
AR (3) ARSI N R S B, BE R BRI, b TR —dR,
R RGP PSRN R AR, ARBE TR (1) MRE (3) HFAER
PEHREEEAE -1,

F9-1 FTRARETATREMNAIESFHHHK

B CH, 4+ HO=C0+3H; CO4-HyO=Ck+H;

T K AH, KI/mol Kn AH, kl/mol Ky

¢ 273 206. 29 1. 266X 10—= —A41. 19 9, 926> 10*
27 300 206. 37 2. 107 x 10~ —41.19 8. 975X 10¢
127 400 210. 82 2, 447216718 —40. 65 1,478 X108
227 500 214. 71 B.732x 10~V —35. 86 1. 260 102
3zv G600 217. 97 5. 083 X107 —-38.51 27.08
427 700 220. 66 2. 68710 —37. 89 . 0L7F
527 800 222. 80 3. 120107 ¢ ~-36.: 85 4. 038
627 800 224. 45 1. 306 —35.81 2,204
727 1000 225. 68 26. 56 —34. 80 1.3%4
827 1100 226. 80 3133107 —33. 80 0. 9444
0927 1200 227. 16 2. 473X 108 —32. 84 0. 6966
1027 1300 227. 43 1. 482104 —31.90 (. 5435
1127 1400 227.73 6,402 104 —3L. 00 0. 44086
1227 1500 227,45 2, 354 X 10" —30. 14 0. 3704

2. WAL R AL T4

D %

g 5K RS EMAN B Rk AN LR R, kit iat, RAERAuar
BB, WRBEEA TR AR AT DTS R SRS R EE . &
BEBERN (1D MRM () AN PLkEIB LB FE. EBRERNKARS
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BARBACETTEPRERT L, REBFRITPEOKBIBAEN, HVFEEHRN
HHEEUM.
BRL (D FRRE (3 MPEHE KoMl K Al 25132750 .

K, = -
sl 7o Pho 9-1)
oo, Ph,
Ky = —F]—7= 9-2
Poobro ( )

ﬁq:' Pc‘ﬂp P}.IZO! P&Js Pﬁzr P&b—ﬁj‘%u% CHJ,\ HEO\ CO, HZ\ CO2 E"']:‘F‘f%ﬁf}ﬂgs
atm {latm=101. 325kPa),
EESAKRERN, PEFRNERENEE, HAFRETREM 1) FMELE (3) B
HR KM KRR G- 1. Kafll K A i LT AR

1gK,;; ——0864. 75/ T-8. 3666lgT— 2. 0814 X 103 T+1. 8737 X107 T2 —11. 8%4 (9-3)
tgK 2 =2183/ T—6. 093611gT+0. 632X 1073 T—1. 08X 10~ T* —2. 298 -9

H K S L R BLE B IR T #T, MEPEEREENITRES kW, 3¥E
& BRI L P B E 7E 3. 0~5. OMPa F#4E, 1B DRE T HEIXH P& %
BT ERERERETE SR, AEEEAAIRIE,

2 BEm iR EEHFEERR

B PR oK RSB AR N EENFEREFTRE . KKRELAES,

(1) BEMNEE. PRSKESINAER COR H, 2ERANTSELN, #5KMEE
SEHEF, BB T CH, P&, H 2 COMTHrER., —RELT, RERR
10°C, FEiPaEE R HATEME 1%~ 1. 3%, &R —ShmAr 8 B i AR, "
A R AR EE, T E S RaAsE— SR B e iR . HE, REEREMT
HRBU, HET 700°CH, Bt RMg, SRBHHK, HIIRERMAT RS
il

(2) KBRECROEN, KR ILEHARSHI TR RRIPBIR T, BEKRE
M2 EEA AT P, AR PR EESEZMELR, Flm, 7 800C.
2.0MPa &R, KB 3 4 i, PP SEE 8% EE k. R, WAL
WA F| T E R LI .«

(3) M, PHKESELRNREPARMERN, REFHNTEE. HBEY
800°C ., KB N 4, 1 H 2. OMPa BEE) 1. OMPa i, FEE R &EH 5XREE 2.5%.
B W R S — S AL a IR R AL, B EX B2 s R R R, 15 X000 B vl ik
R, JE AN —E AL A S TR

g E iR, (AR RERESE, PREKRSEASBRNZEEHESH®ER. MK
iak: =T, € a0

3) LA RAITTE

2 ok RS R RO SR . RNRE . RMEN SRS ER, R\
BN EEER R EAEEETER, RTLBHE RS THEEER. XTPEKESE
Ak B R A 48 IR BRI B 28 R O0R
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3. ki R

1 LA

EXAEAFFER ., FEEHYEORET,. RRAESELIEMERTERERS,
FE LAV A F=rRula iR AL I R N . T R R Bk R RER R E ToT, &4
WHl, EEFHEARBES TREMER, BiEtE. HEE. dithk, P kR SEE
R R R R R

MAERERZEY FoE R, R H RISk B BN PR GERIE A S . e AT
grffbl A, el NiO BEE, FESE—-#k 10%~30k,

E@ﬁiﬁ%ﬁ%%%ﬂ*ﬁMM%kﬂﬂuﬂﬁ%%ﬂﬁsﬁ%kﬂﬁﬁﬁ%%ﬁﬁ
¥, EHFEREGHRETHRIITRES. L& BEAWTIERNBIELR, 0 Cn0s,
ALO;. MgO, TiOZ%, BIELRAHE—BYRIEN 1000 JER2E0 LT,

B K 2R S A AL A e A #R A R 2 B (AR SRR R B M, R B K LR T AR eAE
F, AR AT 2000°C L L& REdy: &R, mEARBAVIMIRE. ¥
ﬂ‘gﬁﬁnﬁ AL O, Mgo\ Ca0, K.0 %o

BT, T FRAMPEKBEIHLEBANEH AR, —REUREBEN o ALO,
& MgAlL O, R RA SR SR, RBRREE&H BRI A7 it Bl R
R L, FEINIOMEFIRES . FRop M RmibR, RS SR TRIERE, TURE
B AL RN R B AT R TT LSRR, — AR 10%~15% (BRI NiO ) ; SH—2RAEERLL
RESERRASKIBIE ARG H, SAREEHENERASASBESHY, REERAKESF
B, HARELL, FROURESEMLN, REHE>MRIEKRSR, HARPERRBR AR
B, FUEEanmEs gL, —R20%~30% (U NOHD, ARRIERES RBH

EEAHD . Iﬂtﬁﬁ%%%ﬁ&*ﬁ%ﬁ%%MHLEQZ
F9-2 Il EERNMSRRKESHELELT

Hg (@5 | B8 | S L% 4R REE
NO FEHE Y| ik T.T P+ MPs KRR
E Z111 Rtk =14 a- AlOs 400~ 860 4.5 225
hE CN16 £F L=l a- AlzOs | 400~1000 | 0.1~5.0 2.5~4.5
¥E (ICD 57 - 5s I 20.4 CaAl, Oy 450~~900 0. 1~3. 4 2.5~8
#E (BASE) | G1-2] PTG 14.9 RI%s 650~850 — 2. 5~8
2£E (UCDH |Cl1-9-09| ZEHAR 14 a— Al 770 2.9 4.2
% (Topsde)| R6T-TH E£ILE 14 MgAlz Oy — — —
| @ @GP | Mol HEH ; MgO _ — _
‘ B (TUAITD| THALI-16 | fuF 20 CaAl: Oy 825 3.5~4.0 3. 7~4. 0
2) Shh%EHE

ok A BE S, LHERAMXM R BHLEHET TIFSWHR. HTH
Y. LREGSHEFRAAE, BRI EFREAR, MEMYIE, 2BE—
PAARKBI TR, HEXTRER TSP RARIHRUSLERHDETE, £9-3
PIRT HP M —3WA, EERRHIXLHNEHED, FARFLRRKEIEAR P
e R — B
— 298 —

PDF SCH# ] "pdfFactory Pro™ X RAG)E www, fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

£9-3 WHYRRAREULREMNIIEHER

ikl KA, atm w"E,C FHFEHR
2-105 1~26 G00~-850 re=kpos, 9-5)
Z-105 30 650-~800 r=kpoy, pr0 9-6
- PoH,
THATL- 3 1 100~500 r—h — 9-7
PH,
Py
THIATI - 3 1 600 r=k—o (3-8}
. o
pou ;
THATI- 3 41 600~800 r—k (1_i , Py, ) (9-9)
Pry Kn  pon, puyo

3) BMEWMEENEEHRE

& 9-3 P NETETHM, T -ENEMATNE, PmREERNTEERES
BE. EARER.

(1) RERW. BEFR, KAEBEEFEEEA, EAEFRE £ 9-9 piF
EER K W SRERX, HAPEKESHARENRSN ., HOF- 6 BR80T 4 i
Ko GRFNHEE R KA.

(2y EAMEmW. SEME, 2ESHEINTERER, HREMANERRRBRS
), oAt A 2 R

(3> SN, FEOALR AR IIGE, KRILER ., BBRKESYER, HH kR
SERME, RRERER—EH; K2, Kk R ERE TR, ALUKRILEES,
TERRBAIE, SR CH, f1 H.O M RE, RAEEm; 2RMEH, REMSE TR,
FEYEREE, RNERRAG, FERBEERAITIME.
9.2.1.2 TE4&H

T L AGHESREER N RN NS NURMETRER, i, BFSE
ERZY. £FRLEHGEAMNML. RASKKRIBLIRPUEMNN TZAGHER
FEN. BE. KREASEER, ZUTFEZREHXEK, BHYTLR, RHLE
A, Bk, SHAEHR. AR SR ERFHEN, TERFNRE, FRE
FEMETFOD N, WELSEMER., SRSHEETHFORWH, FENTZRHRE
RLTE B REFEFIEL BT L AR B o

(1 BHE. PR NP, MRS R AR, REEEY
AL ERAR, TR ERRE AR, BEENTE, SRR AEENELEH DS
FAFRIRA . B, A HK40 $ORBIRK & &MY, PRERE N 950°CHIME 1050Taf,
FH % i Mk 84000h B/ F) 60000h, Z BRI AEEREREFAMESRENAYSE, M
HAABESR KNS G, PEREREFEM 930°C, FUFAE N O EBENERFHE
830°CLLF,

(2) EH. BEkESELRNE R84k, —EA%S5E<, RYENERMT
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RIER, Mib PR E, EINEDM RN AR, BEEDBE, BOSEFHHESP
HsReEE, ERNMIBEPP LA ERIG, BRI FFAERE, KEART
FiE KRS, NI h¥EXE, RN, WHRERLES, HHEFHMT K
Wiy e, RE#EEMNE. HEEMEEH. ENSEEPE. REPSEREK W3 h
B, MERMERRZNER, FUMFAER, EIAESE. BENTRAESE,
EUEEELENEEMNE. B—, REBELEATRKAPE SRS ERFTOERE,
BE{E4 T MBEEE:; SHEEAR, BAEEIEE 1.061MPa, AT sh e 38%, &RA
2.026MPa, WMEE 5 60%AEH, L& 6. 0MPa THAIEN, EEUE LGRS EYS
s B4, MERERRTUEEBETIRENEEET®RY. 8=, BEREAMELPE
HEF, BAREKASELIBEENPER, KNERRRERARWATR; K
BEMRBSEBERWO.IRFRIEL, BaES, HERTAEEE, XRERTEWH
WHENEN. 52, BLUEHIRE,. KESYEBER., SEBSRERER, K&
SREAEMERA, TTEERRBME; Wi, INERERTE/PERE. EEMUER,
BETRAEERE, BOERGHEH.

£ FRr, BRI SRR SHESRT A SESRAMERE, EHXL0 3MPa,

(3) KM, AR B EKESELIREEREAHN— & BREHRETED
BEFATN SR, BEKBE, TRESEPHONBRRFRESE, RNEFTHIL
Bk, BEEKBE, SREKESHEREN, SAKESARLEARLE AR, BE
REREMEIN, HEALBHAATRE. Hit, EHETEERMAEIHET, BERARERKRKILAE
KB, EERFREPT, BERKESELTEF KRN 3. 5~4. 5, T EERKe L BB
RBNEES =1, B 2FFEFEnntEsi. BHmeeh ke teshn,; L=
B RN SRR, DEES BB ORE, HERREE BN
SEE, PMRPIERMKBILE, —BESiS SR EESRYRAT REE B+
#R. HAET, KO AHE 3.0, BEZTRED 2.75.

(4) SRR, A BERRBRAE, B3R OB L R A BRI B S
B, WEsE, NBESHASKNRES, ANTERTNRERLE/IEEE, EREBLE
Hhr. SEAFIEEREEN, SSHEBERAE, B4~ h. BERAELR, &
MR A A, BRRERM, B TV RAeRREN, METHEAF PRrsmER K
Y 47 1000~2000h71,

5.2.1.3 X IRBAHLY
1. T
FRREALKEHAEHEESRS, RESREANAR/HE, AEMNIZHE. H#1LZLHR
BAEDR, BEHP., EBMAARMENSESR,
HRRSAES AR SRR AR RNE 9 -2 ik,

FARER
KIES 3

ARG f* T I 8 . F*%m%

9-7 FREAXSHENERAEASR
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BB RN XA PHTiie, B EARPE. BRRRSPHEAMSERER
INTETF 200mg/m?, FEEREEESR, MWERENASESE PR, £ ARLP2Za
FERS PR TRHRET 0. 1X107°%, BEAEET 0.5X107%, HFHREIRE
P ERTRTIRMRE, T BERHATEETRASAEER, SaEERAS0s &
HmESEE ST E, LUAEERTRA B /.

— B b B SR ES RN AR CO. CO, fil H,;, B Bh g 585
Fega R A, CO #1 H,

A EPRE CO 5 HO B4 He F1 CO,, Bim H, &, 4 COR. RiETE
MR AR R FRE R R, A4 A ER (350~400°C) AR, thig (300~3507C) A
%, £ (180~250°C) ZF¥apl RA A, MR RAF R IKHETHRSE,

IRER TR R CO, HARSF REH COF Hy, EWAE SR CO, v L
—sefh Tred, BB CO, WhHEMRE, ERERKREEREFEEMAE. BHIEN/I S
B R R M Rl CO, B B RERR CO;, 48 R W HLER ASTE] B 4 5 Ak 2 W WSO 2 IR Wi
BA, LM TAERME . Baos g HEEER CO: BT,

A - 2 PRI BERBESRAMESRFERHBHAENERFRRERS. AlikE
EHCO-SEER, WEIEIE; YEECOSREN, NERESHIHE,: NIRREE
H, MAEE CO, MREERDHAEREEEL BREME CO . BHXRTKER
AL RA S AR T PR H RN AR . A AR, AR TARER
9-3 Bi; WA EEN, aRA—-EM_BEBRGHL.

EN

g
B -
SHEAESE
“( - ER4RAILIN 2h
W\ o MN\ M%MWHF%;
o
1 ™

| |
oI ‘ HkeRr =
AW
P K £ B T

mt&m%&m#iﬁkéﬁﬁﬁﬁﬁﬁ

o
1

B 9-3 RASKESHILTERER

WEHRREKESHAHENSRIATRESREN, ARWETIRBEGET
o - 2P BT £, Kellogg 2R\ T ED, RRTKESBLHERN LEREN
B 9 - 4FrR,

2. iy

B R RRE KBS S REPERBEZ —, CHBHBESHRENE

ERFATAR. BB RN B EHIIE S TRAERNEN HRBHAY, BRRERME
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. eSS DR B R B RN E R T, MTRAERAS, pRBHRILERME
P, MRBREENR, NRETHRE, RGBS ERERER (ATHREHS
%> /. A5 RLHEA KRS

F ARG ‘[‘
=17

[
THAKS P
@

%K% EEROURE

a

) RS

B i
FEL

B9-4 Kellogg &RATLEHPRBAARIHAHARUNLTINRE

— B AR, BRI RS, AN . MR RRR. TR
PRI, B RV, FEES R EmMA,. MEFSHEWE S -5 B,
HAREHAE, BEEEEPT, SAERLSHEEN, BT SRR, ik
P 9 -6 iR, HANBERKFE, BHIREH, A LETYFHABEEENE
B IE b, KB RAKE R, MR A a6 5 R Wy B B 1 R B B T 4 o AR
i, BPRERK.

EEALAE LB L S A ST, NN 71 ~124mm, KEX 10~12m, &
HLBBETR, FFEAEERER. b TRECEREKAEE, EHS EHETHE
SEXEET—BRERE. HILEHRNE-THT.

FALE A IR R TRER ., WERBHRE LT MR, § LTS, ETREL
7 EABEBAE MR, ETHE=.

—EE L B AR, CEGHBER ., R oy — R, S
BTN, PIRTR AR, PHASERASRER, PEBELN, ERREREATRR
B4 Ak Bk, B SN E 9 - 8 Bk,
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T T ——
2 _ .
\&':IL%L Jb‘a 0
[ : } s
|| I |
i LI UL :
Bo-5 THLebass Bo-6 Mpetridty
1—FERSE: 2—E®, I—84e%, 1+ 345E, I-IFRS®: - FHEES: sk, + ok
S—THEHE: 6— LA “—EELE; BN S—ABSE; (— THEYT: T—THESY
S¥: ot

]

Ho-7 HLBER « B9-8 _ER{iPRER
1—E, 2—H{EE: I BN 1— 8 A0 2—kFE, 3-—IERKER: +—F7.;
S—RLE Y, o—EmR S—¥HRAO s—HBSh0; —AHKHO,

§-—BRAD 9—AdL

9.2.2 XASBHRLHIERS

9.2.2.1 LZLRR

KRSEREEE (1200~1500°C, —i¥% 1400°C) MAESH (14MPa b)) FHREs,
AR H 5 CORMMBZ IWEBBHERS (ue/100<2), XRASZE T SEFHK
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KESRD.
BAMEMAEESTRAE T, W5 Ftbech — SR
CH,+20,=C0,+2H,0  AHj5e=—320. 7k]/mol (10)
BLRE (10) gl il, wTRERIRTE.
EERBKESHFET , EARKBESSRAEN TSR LN T BARENE -

CH,; +CO,=2C0O~+2H;
CH, +H,0=C0O+3H;

Jaﬁjﬁ% H
CH,++0,=CO+2H,  AHjy =—35.7 KJ/mol an

FRE T EALB L E 0 CO A1 H,, B&=Yh CO, 4. Rk Rk
BobT L, A —E BRIk

LR R, AS5PEgENEZIE GRER) Xo0.5, BRALWL, A&
B, SER4A CH, 58BE, FTMENE, BIEMELSEARSE (CO+H) &
FHe, &EHRAME LR 0. 55~0. 65,

KRS TS EALT UAEEAEE F 3T, WA AN, BT A A5
LSRR E k.
9.2.2.2 My RiLE

RS R R S — i B R B A S S KR ER BN T TR, 2
TR BRREY 900~1000°C. [E AN 3.0MPa i, P HHAR (BRIE 44
H,67%. CO25.5% ., CO,7.5%. CH,<C0.5%, #4Lp KA H A B AR, HABEH,
Conoco & BAEARR T2,

FEREBATIEATEZHRENE 9-9 Fir.

RIS
TFERS
*ES Lo
]
i
kfﬂ'ﬁ& i
e[ S
ikt %
an| T L et
BESR -

Blo-9 RASEARITELTERE

9.2.2.3 @IS RALLL

ERE . EURKESE 3. OMPa REBENT, HEANAR KB RIETH
AMRYS, 1T K 1300 ~1400°C, B RS EHR RRSBO A0 H52%. CO
42%. CO, 5%, CH,<0.5%. S{pirdiR A H Rg AL, Shell 2 B IERALRBLEATZ
Ry SGP T, HFmBmE 9 - 10 FiR,
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=13 €.

wRE | omeems

BARE 5 cb
=

R
A&
Bl | "5 ?_ iy
UZEI S
ERA SEEE  UEK

B 9-10 Shell A7) SGP TLRER

9.2.3 XMSEKSRILTESKR=

fEE Lurgi 225 F 20 40 80 ERFHTF L T KBESHAM AW ESTE—BER
KIBEAHANERSMNETE, XTEREWE 9 - 11 iR,

AR

WL ﬂ%mmﬁ
|

/V l/\/\l \N| M SAH ERERL

A4y ~}*
—_— LEE*&L{%
B AT #5 BEAKAS

(AR ~-T 4

)
£ _q}____{?—%?_————ﬁﬁ%mﬁ$ﬁ
T R

Eo-11 BEAHiLH&RSHIERE

WTEEHMREBFEUPZ GBI T —1 B R PHET AR . 2 50X KRR
STEKARTA TR, RIEREL N 780°C, ENTEREE 3. 5~4. 0MPa, KEKLL
B 2.5, HOSP PN TESRAN 18% (KESB0. WABKBLPEXRUSKS
55 SOV MRIR IR 99. 9% (RRASED MESTIE B RS L s iTsE ik, WAER
BEE105 950°C, EFM 3.5MPa, AL (O./CH,) 4 0.35~0.45, BRERBRAHBHER
SHBRAFENTESEAN 4 ERLE0, H, 5 COMBRNEZILY 2.02, HE4HEF
R A L R .

BERLIESEAHRBIKBLFAMEL, 6T H. 5CORRMEZ
HHEZE 2.0~2.05, EFEYLAM THES0%, REBERK 7% ~8%, BERKEN
Fg.
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9.2.4 XRS[FSHALZHR

FREKBSFHEFENERSY H, S CORERNEZ HERERS 3, XREH
FAAEIMARE, HPH COMESRARTRUFER BTSN H. M EHEREH
ARAF H, 5 COMBMRZILBIEMEN 2. MTAE—RFAIMLGONE, LM
FERBHARSE H. 5 COWRWRZILAR. 9 -4 5T —BHARIERANIL
EYHTN H, 5 COYRMEZ HLBSH.

£9-4 HARSAEBANLAHHEN R 5 00RRNELERIEHE

— S e
Ry CO + 2H; = CH;0H 2/1
7% 200 + 4Hp= G H + 2H,0 2/1
7R 3C0 + 3Hz= CH:CHO + 2H;0Q 3/2

L 2C0 + 3H;= HOCH:CH:0OH 3/2
HE 3C0O + 4H,= CH3;CH:COCH + Ha0O 4/3

B AT R 4C0 + 5Hp;= CH:C (CH3) COOH + 2H:0 5/4
M2 4CO + 5Ha= CH2COOCHCH: + 2H; O 5/4
z.8 200 + 2H; = CH,COOH 1/1

Z. 5 400 + 4H;= (CH;CO3:0+H;0 1/1

HTRESRSF COAER. BNMEMASEFRAFREVEXTABRAY H. 5
CORENF TS, RECHRMEH TLRETHE, XitR 8 R fik
(ATR T%) fiBf——8skpitsb: (Sparg T,

ATR T HJ3% Tops®e ARIEH IR R, HEAFEERKARS KIS AL
KESHALE AT —A R RS hHAT, #RARRS., MEMKES, EFEASHEEYR
PR Z 2 0. 55~~0. 6, FRSEFHATROEMRE, REMITKESFEMRE, KI¥
2R ¢ HOH AR R, R — BRI F S TR T RE2REE, BRHAR.

CHVF%OfZCO—FZHJ) AH%s5 = —519k] /mol (12)

B —Z AL CO B8 4k CO, mERE, R (12) REREBHWERR
R, BESSEALER CO BB RE . BB T H R EE R KA R R B, FIH
PR BB B BB, TR R K BRI RN, B R KR AL R B
7% 2. 45MPa, RN 950~1030C, ARSHH H. 5 COYRMBZ A4 0. 99~2. 97
> RIRERIET ., ATR T ENBNRFAmf A TR, FRHIMMHR, Be TR
& '

ATR T# M8 NEME, WHT AR, RESADESR XAHHRPRNERAERE
BE IR ORRULE AR R BRI SRR S, MAUE R BOR, AP0 8 Bk
2000°C, fimee R bEARESRE, RFEBERIERSSEAMEUNERNEEINR
BEAM R . RRALAIYERCREELT, U SEAEANRRT RS, RARENEE
MR R AE, AR SR M T 5N .

Sparg T ¥ ERFH A CO, k¥{L CH,, ERAMMAN, ERRRA:

CH,+ CO,= 2CO + 2H. AHZ0s =247. 30k] /mol

W RRR, H, 5 CO R RZ WIESHEN L. X IMN L KAKESLRL
R E R R, FLCH, 5 CO, MENEASTEMRAN L%, B mmrx
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FIRE. fRGRe EEUH A RN, FRRBTE RN RELRBRAEE, Fst
MUTFRT I Z B, Topste LRI RMI T RIMMBRALN, S PAMEZRE
PR KRER, RW Sparg TERERSHEART R, SFAGH, RRTPETHRE
i C. REEMEE, BASRALHRELAISERFRNRBEATE, BRERVS
FERMER, FUBE LRSI — M RERROBRAR, HFMA—ZRHKES,
BEFRRBRAAR TR, O C. RERRATAERHL. TEAMMREY 300~350C, X
HAABRHEERRLNR, RUFELR THPT . B/MREMNIE, RURE 00CE
A, BAFES 0.7~-1. 2MPa, WHEREAST CO, 5 CH, Z A H,0 5 CH, Z b,
BHAE S RAT H, 5 COWRM B2 AE 1. 8~2.7 ZR .

9.2.5 SMSEVHA .

AREREENTUEN, HARSAUEFRELT =R, B 9- 12 KE T ARIH
EHA, |

[r# we] e u, ar]-5. 7%

S msas e m- oo, zomx, 28
TR DR AR

- R TAAR |- massT e
~E§§§§§}v$m$ﬁ—h$m |

| ARt |-z ek - 2
Em:ﬁiaa'a*-z.:ﬁ

AR - TR F: G

(COH) ror

ST LR
) SR F-T A 200, . SRR

-H
2

;

PR b o~ CRE

2 PR .,

! EFEE - e

-l SR P RS

i

e B
BMe-12 RN FEEAA

9.2.5.1 FEHAEBERET R
1. BRE
HEHRENSKES. SESREMRE H #1 N, BERERS, bR EHER,
BRH,  N,=3:1 (BB HEREREES, HE 500~600C, 17.5~20MPa &
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BRI T SR, BER, ZETLITE 400~450TC ., 8~15MPa Fift47. KRN
N:+ 3H,= 2NH; (13)

LIRRE R RS RE LY FER EHE Kellogg ARMWWRER TZ 1 KAAP T
2. EE ICIATRN AMV TEHEH LCA T#., #H Uhde A H Y UHDE - ICI - AMV “5gg
BT Z.# Linde A8 # LAC TF. J13# Tops®e Ah|MKEER T ZSF.

BB ESEE, SEEHMER EFRBRMAETfZ— BEREEMLT
2%
BfRENRASATAAGE S, #§F 15 EANARAKER, 2HF LARE~E
BEAWER.

2. BHRHEM

BARSEF H, 5 COMYRKEZHIERR 2.2 £4, T 260~270C, 5~10MPa &
HEBAMERTALA TR, ERNA:

CO + 2H.,= CH;OH (14)

PG R T EHN AR Z MR ICHERRE TEM Lurgi fEZTZE . HAKEREFE
ARBEAEH TEC T¥, Topsbe T, Kellogg T . Linde T, Uhde TZ. MGC/
MHI T % K Ammonia Casale T7,%.

PR THEZE., 26, B, PRPE. PEKTEN. —98%mR. —P8
B 60, EARIFR ST, MR EME, NO, HEMERME, BAhe 21 it
RMERE 2 —, WS, HEEEFEREHER (MTG. REHERERE MTO, B
B3R (MTA)Y T2,

EER, NESHETHAREREESURTHERERHRIHL, PERER
MBI R R,

RERASH PR B R R, SRR,

3. X

H R RKESRAH AN SRS THIBNESIRAN BN TRARAEAS.

RS S SARERSEA TP 2R AKAREEERE (PSA) Bk BRZEN
BB NS L AR TR, SR T HEMEGLREY R, EREL AT
BRI 99. OUMES.

4t £2 PSA HEiR LB E UOP, Linde, Liquide 1 Air Products &ZAE, BNFEE
ARREAL TR OGHREMEEA TR RAERAA.
9.2.5.2 EEBWEARAKL®FH

1. & B
Y& RSB 3% (Fischer - Tropsch) A& FHARE, REETHE. WHFT
25 RUEESE AR . TLRe SR — S Ak TATR A R A, BRFE5REE 200~-300°C
1. 0~4, OMPa RABLAER T #4T, ERMBLETEROFBHRER - HRBRHBRGRE
¥, FERMAN:
7CO + (@2n+1)H,= CHsyo+ nH:O {15
CO + H,0O = CO;-+ H; (16)
P S TR T S BB EE . HEALTR RIS R SRR R K
MEARPANEBREBRESR (HTFD MERRIEAR (LTFT) #Wff. HTFT X
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FAREAEAN, SRF=REDMT A EBRFEAGARMN. 500, BAMAEESE, i
SRBEEREEESET ENEEmS,. TRESE. LTFT RAsARLeN, SR
oA, AINTRARRREmMAFL/FHAAE - LaEMN . HEEMERM. 5 R
7 FERAEHAFR. _
EEMNFMRICE RN AR BE R, BIER. AR, ESENMER.
FREE#AKBERENTES, TFEERERRT S RHEARAIMGRREE R AREER TR
KR ERE., RBREKENFHARETZEMNANRIEARETERY, RVEHMBRZEEH
A RMEARRKE . HITEERRESEMB AR AT EEFR Shell £H]. Sasol 47, Exxon
Mobil 245]. Syntroleum /A 7]. Rentech 2% %,
2. —EHRER_FER
B EUERS NES, TE 250~350°C, 1. 5~15MPa B A& 85§ BRI K DThaEfE
FERTARESR M (DME), R4 AR T ILE .
CO + 2H,= CH,;OH
2CH;OH = CH;OCH;+ H;O
CO + H;O = CO,+ H;
RN .
3CO -+ 3H;= CH,OCH, +CGC; (17)
AR EEGR DME /T4 0%E%E (BFRASME I=5HEE (BRFERER. B
RS B BRI REHET LN, SHERASRSY #HE R THLER PRk
MBEHRTRE. SHESSRERSEE, SRATEH, RBEF. Es, HRERR,
BEEREK.
— AR FRERAESKENE, HENENESRAYETERRER "M
e
BEAEAFER T 2E Tops®e T ¥, Air Products & Chemicals #i#§ (.LPDME™) T
#. NKK B TE%.
5. R TR ) .
ARE5AFHRZEMTUERARZR. fii, ARSERIENERETE, DK
N (18, ETREREAENL, AMAHTEREANMEE™ 2-Z2808, SFHEAR
HERZBNBEASE_FRE. ZB5 AR ENAEARE, LEMX (19, HEH
HIEFHBIRERR. KERESORSENE R, REMR (200, Hi Cp~C Hil

T 2 = 5 SRR O Y M
CH,CHCH, + CO 4+ H,= CH,CH,;CH,CHO + (CH,);CHCHO ¢18)
C,H,+ CO + H,~ CH;CH,CHO (19
RCHCH, + CO + H,—»RCH,CH,CHO —>R(CH;,);OH (20)

WS AR R N EE R ESR NRER S WEAR . SRR B RE
RRFERA S 4T, BT AL RN, FRSSRALF HCALOO), i, BORIBEL#YSY 120~
140°C, JEAI40% 20MPa; HEFISEERISERAN (M0 HRh (COX(PhP), b PhAURER]
o, BTHISHRE, RATE 100CH 1~2MPa S04 T B, B4 R EER AR,

4. BEAROBFRRME
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PR MR E N FH SRS — SR RS EBRER, RMUT.
| 200 + 4H,= GoH,+ 2H,0 1
| WEERE, MREB TN HER, BERSERAFRE ST RELEN, YRR
BRI IR
| 5. ARS8
| i1 B A S AR AR R e I A 2R R B AR AL R R M AT S, T AT 250°C R
 6MPa FH# &AL C~C, 5B, WAERRAE, SITRERMNBERE, HBF
| I Bk A BB E, BT R ERTERHE Tav Ak . & RAEBRIR A B A A Ak 30 e T R kb g
| BERAY.
6. SRR
| ZoMEARBENIE ., BELg, REEEN. HIH, B2 8, ZBESHEE
| R, ERTERIHA, FARENK. BRI EEASRI BN R THITHE.
RAFIRTEENESE (. . &) BaY, KEEABE 150~200MPa, &H1E
| DfeER e TASEsy (TR, 28, 28, ZERNES) . yTReARENESN,
| L RBOTH MBS A 7.8, BN RS RER, HanReasuiapsgy
B, REMS (22) MEMRE (23), REESRBRELSYELERAERT, FRSTRK
| SARNBHNZ B, RERE 1, GiT2PRRLERBEZE0, EmaERs M,

BLE R, (25D,
CH,OH + %02 — »HCHO + H,0 (22)
CH,O0H —HCHO -+ H, (23)
HCHO + CO + 2H,—HOCH.CH:OH (24D

HCHO -+ €O + H,0—HOCH,COOH —2»HOCH, CH,0H +HO (25)

7. ERAEHE . BERNBIRELTY
TER BT RSEME S WARLRIERT, — MR, BRRERSERIARBELT AL
ERAREM . REEERNRSENNS. A0, FSRE. CBRENERERNTRBE
EMETEIIR N - Z S S BERE, PNk 8500, HEMEIRIR Co (COYs, BB FRA s
CH,—CHCOOC, Hy + CH,; CONH, +2C0O +H, —CH; CONHCH (COOH) CH; COOC; Hs

IO L O0CCH, CH, CH(COOH)YNH, +-C; H:OH +CH,COCH. (26)
(N -ZBEEEE)
FEZEER. ZENE COTAM N-ZBHER, 2R B R EHHA=ZTER

(Bu; P)YENCIE ], MR .
(HCHO), +xCH,CONH; +2CO —»zCH, (COOH)NH(COCH, > (27>

32  C Ho COOH . CH: NH, #1& R0 4 RS AW EEEN, RREE .
Co HuCOOH + CHyNH, — 2%, Hy; CONHCH,
G - ML, CONCCH, YCH,COOH (28)
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9.3 KAWLk

20 Hh4g 60 FFANLIET, ZREFANATHERARERENMN. ZRSTARE AR
2, CLFHFEEAER, WEIENTUMERTRRHBIAES, EL¥ITEe F,
ZBgAED “FNARTIZE” HEE. 20 #Ha 60 FERUE, AHATIRBEAE, £F
HHURSE T SR AEAM IR THRENE, R LZR™REFETHR. T, #
BMGREARLMAEZE, BT, JHETTI SR,

9.3.1 ZRBVER

ZREFBREETRELAERSE, BREER, WEREEBRMRE, B3 4%~90%,
ORAEE, TRt o vl fB 4T R A AR 1E . “

ZREER TREHN, E—ENhREEERK, FESZR S RAaSkItEe, &
Mixt LR ity . BHill, £oREdE ., £ ERANSEREGSEE. &
REGERESEERBRMLEMXRNE -5 R,

B9-5 ZRPNERESEREILENNERNIR

HET

B ™

.

IR

N -Hrtm
bt |

X
ki

20

11.5

20

19.5

38.4

37

1¢

15.0

23

27.0

47.5

46

0

20.0

40

35. &

§3.0

60

—20

38.0

8¢

63.0

50.0

108

—40

77.5

164

115.0

196

9.3.2 RARSHISHRAVFRE

BigfE i C1500K) TFTRAMA R ZBM M RRBRAGE, ERNER.
2CH, —C,H,+3H, AH3%s =376k]/mol : (29
$ﬁ&ﬁﬁ?%ﬂﬂﬁmmﬂ$ﬁ§%,ﬁz,@EEﬁﬁ%%ﬂﬁﬂmﬁﬁmﬁﬁ$

B,

—H —H —H
2CH, —C,H, —C,H, —*>C,H; —2C + H,

B 9 - 13 EH 5EHE 1600°C F R A AR R S Y R X R . SRR R E
R amak S 8w RmNLA, RESY L B SRS —-RERE.

B 913 %8}, RMBHRETE 107 ~10""s Bf, Z4liesag, FH RN AR 107°s,
PR SUR T RE.

B9 - 14 BRFRR LR SR ME, REREZEEXR, ALIRBRIRFHENEL
#, LR WA RRTHRAEER,

mE 9- 14 TR, REGREMRF., ZHRAERGER.

B, BN Z B BN R TR . SRR A
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BO

1450°C

60

40t

RS, %

20 13007C

107 l 1076 _io}‘ I 1072
FLIVRLE], s : . . .
0 20 40 &0 2 100
E R, ms
# 9-13 BRRERNEESE=R LR B S-14 B {bR SRR, RIERE
1—fgs; 2— 70 324k 4 , [

9.3.3 RMSHIRINETLZ

PR B Z R ESR RN R A, RACEEER . HERACREENEM b RtEREN R
R, FRBURGIZRPRERAERNBE, MRAMRERY . BlRER ALK
2, MBREFTZAERPAME. BlNMERNRATAREL.

BTk b @AM RRRTENREE, KIZRBEHHRRURO SRR,
HESHAUMZHRNSBESRE=1THS AR,

5.3.3. 1 RAAI SRS ik

RS EBILT 1942 4% Sl BASF A
RBTWRR, 3T 1945 FLIFEHH ZH80 Tl
P, JERFRY BASF ¥, ZEMELRER—
23R, [ — B4 R AR S FIGREE, U
®, EREEFE, B-BARAKEX—FHERR
M R BRI A R Z . R S AR
PR KR MRS TO R AT, KB S B TR
S A SR B R BSOS I A O - 15 PR,
BASF 3 RAASETZ AW L L B IE ¢ - 16
R
FE A1 0. 3~0. 5SMPa IR RS AR (HER
) A RERRITRPMETRP PR E
RS 600~650°CJ5, EFE A IBER RN,
Bo-15 SUARBEESEH  SRHESKSEAKMNYWRNEZHY0.5~0.6,
AR RAK ST AR HEEARRRNBRREBNISRE, FRA
A 5L REX; 6—8K¥K RAEKZENMES, REATHEEE. BE, #A
BER AR RS A, TR RNK, AP R RR SR EBYRRN . B, R
Y S RARERE Y — K. REPYRARTEY RS KEARKAREWCES,
T R . %3 T RS ST AR RN, SR SRR, W, R
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4RF, FRABGERE Sme/n’ FRESEATE. BIFRXBRERLR KU KELER
. 27BN RS K FRERER .

E
ES

A 9-16 BASFERRXAKEFZANTZRE
1—EFED: 2RI, WM R A SR
64, TREFEIE, WS O RER, 103,
11—k 12— 50K 13—EFOKER; 1+—HEKH

LR B RN 1450~1500C,, RRLES ]y 3~5ms,

VT EEERL OB AMERRH, JRTRRED 5B — BN LR,
I R RETE R s AT R, L T e ENEE.

RSB BAHEF R T IB S, BEFRBROES R, HAEHA

R 9 -6,
£9-6 R{MTH AR BaER
i BESR ST 1
b ?~8.5
Z % 0.5
k17 4~5
— WA " 26—26
L ' 5760
5 4~6
= 3
9.3.3.2 Lh&HFBERNR
MBURF=Y A B Z R B i, BB R R SRS, HEZRET

BiERE, ZETHZRSESGETESNZREBREE, F5REREEN. A, TR
ERART, FAEdBSRTISTTRES. B, Z5a5 8RR ARWOE REE,
T lle b ISR 4 4B S5 4R R 2l T AR R AR Ik

P ARV A T 3 A v L DR o IR R P AR R BRI

BRI O R IR YR A, I AR, N— PR 5R. Rk EAA
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TRBERNEE, RENR, E-FRPREARE, N-PRLEERRARERERRMR
Y, HOTREH. .

B 9-17 AP RABREBEAE ZROTEWE. JRRECERRERER. BN
HE—29°C, HERE—18C, [EXNO0.2MPa, HZRBESEETALNSE, SmEE#®
AR, BRI T S SMPRSE, THMEMERELS, EMREEAZRY
R, FIRESERANERZBFROBRZHR; ZHRBBORERHRL AREGE. 2251
B ZIRIG . A ZRRBSER L R, AR EB LB IOE M L Rsein . JIRR
MR I AORRFE SN IETURRE 77°C, SEIEIRE 164°C, EH 0. 14MPa, JhikEIWHI Z R
PAERT 95K, '

MRS Bl R s R IEH SN, IRME. FEORMES, KTFPRREAER ®
Bl SRR A 2R TERRME 9 - 18 BiR.

6 o0 2.5k

I

I

! i
| MaRik Favsemem - wuigi
H9-17 —REPRERESEZRN T ZRE 9-18 RMRKASEZIKITERE
1—Z MR s 2—Z BRI 3— AR 1, 9—=(iEs 2— AN 3P R
SR S Z MR, 6K 5, G-I 7, S—IEM; 10— M

R B MU RO TR B AR 440K 0. AMPa Brdk¥oE . FIRFBEGHE. SZARAR
EMAS BRI, EESZIEECHRENESRE, UNILEERRATERREY. A
HERIE R R SRR G SR R 2, A BN ZRERRRY, EEHRMSEAES
PUE4 R 2MPa, RS 3 AR S A —80°C 0 BRI, MR 2 k. Sl ibaR I — e IE
BRI (AR, PE. 20, REAEBIBARE IS NREB L, AR
AP RICE FRRE N, BEOE R ARG, WRE 0. 13MPa SHAMRE 5, 48
3K B — SRR AR AU, WIRIRIETRASHE | FUEMHL 2R FIRYE. HWHERE S
SRR 3 0. 01MPa HEAIRHS 6, PAAEEH Z4k, ISR 6 A R4 7 KK
EET R, BERRE 8 HTEH, REHIRREAREE. ERRAKER. &
BIFCIRS FE R R R R D, Bk AR BRI AR, S A E RN LB 4
A 99%.

R R PR Pk e R B M A IR & L E R, TORAE B BT RRR AT
SREAHRE, DA RITFRESE, MEErZRne RENEE ST, RABREE
HAH. .

— 314 —

PDF Ui ] "pdfFactory Pro™ X RAG)E www, fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

9.3.3.3 RRAMLIHEBEALZRAY

RRSH BT T L ZRASSEARHBER. RRSH ZEHBERUEREE
B2,

1. Pk ,

FRAWEEHA P oo SRR 1700~2000°C KR T LU R R SR E] (10~80ms)
AT, ERZEMIR, FROEMARY X, ZET 1984 FEHEBEREF
10000t Z. 4. 6000t ZERE TS,

IHEEREPFAET T2EHREN, PRESMBEIERT, TEAMBERZENZ
B, TTHEREAEREMERELY 20%, EEH BTSRRI R.

2. BETHFES

# B Hoechst 22 F]5 Huels A "% F 20 42 60 FAERMBMER L FET B TR
Ry, AERE. &, XBSSEAERIMEATERSFE &, BEREBXRTMARBMNSE
FRPHATHER. B, EEFEWRREBARAMFE FHIE, BN 5000K ¥ HF|
1200K, EL&BH 1 K 550k]/mol fo# i, X R LIS AR 1mol ZIRFTRMAR. FH
B E T IR R BAER.

EEEBAMNER TERAMEER R AN NS T RN SRAKEIPEARRIR
FEAgF 7, M TFRBFERE. Kaorm Onoe 2% M5 K P e B0 R M kR
LR ZHE,. MR R S e M TRy 50~260W B, BEEFLR KT 500, 2k
EERE KT 90%, ZHMZBREEMNTF 6%,

b BRI AE L E TR R T RRTFE A E Ly XRE, HIR
i% 1. 50kW « h, PHAR®E0E Bt Fdr 144h, HEA MBI 100t/a L b, '

IR AR ESA TV AARRUBCENGEGA ZRMFH T2, KRR
WETERFELOSETE, EHUSEETERSTFENREEFESHEEENRKENL
K. DLRSEH IEOR I 2L Bl 2R T 1k 8090 ~90 1,

9.3.4 ZBRHIFA

9.3.4.1 ZHRALIHTH~AS

ZHRFEHIGRTRHEERMN, NZREETHERZRE. 2B, ZR. ZRZ
B, R, 4-TTEESET>E. RE-EZIZHERMERNE, ZRIREE™
1, 4-Tof., SZBERVLESNEERN, M8, ZRIBREZRHER TR
R, 1, A-T R EMF2EREmZREEY, ZRFBmE -1 Bk,

B ZHW EE TSR T4 AR RS, —Ba 2t Biem, nhBnis
Gh. ZHLERE, B2, Hdpl, 4-ToRBANEE; B-HahEam. WRELT
EHFREH=&H, NELE. LRIEBLERBRE. _

LURZMATERY 1, e -T_MEETESRIEL, WHBNSLHRLTH
RE.
9.3.4.2 1, 4-T=—B$ 4>

H AT B2 B R R O AR B ik A ™ 1, 4 - T Bh AR e
E—ERE., EAAEARERT, ZRE - TFPRBMEENAER 1, 4-TRZ
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E‘! 1! 4_—]‘%:@1]“%! Epﬁ@j 1, 4‘T:ﬁo

HC1
AL | izt~ R —— WE. BAHG. SRR

a 7.8
e —Ezmm; e R R
' ETE ~— 2

mz.m

LB/ — £ 8. 3. BN

= D0 kI

il 13
= 1 4- T — | 4T R~ R

Z4h —e — 7T B
— MEWH

=% . LRI T %

TR T S BT

PRI, 2 AR e IR — o 2 AR
MHE e BB
it

WA BRLE— HA

MHCN

TR — GRER

9-18 ZERmFH

ZRERBRPEREARERST, Bk, JRSFATFHEREMEG—0TRRE, R
JERHRER S FHBENAER 1, 4-THE, WL REGARE, RAAMT
O

U
HC=C+HCH -—HC=CCH,OH
1
HC=CCH,OH+HCH —HOCH,C=CCr.;CH

BB
O

HCECH+2H{“:H —+HOCH,C=CCH,0H (30}
AL N A B R EE R R . BESRNRER 90~110°C, Z KRN 6.5~
0. 6MPa, {HRZ S MM, 1, 4-THhR w3 % 0% ~95%, BIFE-RARE. KE
B R BB N 80~90°C, RMESENN 0. IMPa, M SIO, fiERZ P —S Rk,
1, 4-TH_MemSE R thamEHT, E—FREREN 50~80C, EEAN
0.5~1. 8MPa, LEMBUMGELET, 1, A-TH B KNAHBE1, 4+-THE -8, E_%
B 1, 4 -THZ-EERE N 80~120C, KEi1k 18 6~~29. AMPa, H—H-—FERMIALLN
FETHERNE 1, -T2, RRRNT:
HOCH,C=CCH,0OH +H, — HOCH,CH—CHCH,OH (31)
HOCH, CH—CHCH,OH +H, —HO (CH;),OH (32)
1, 4-T oA T 2T RS ZMMMRLER . 1, 4-TR_ZBENEK
MUEPERASEEHSILATR, TEREMBE 9- 20 Bin.
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B 9-20 BREEE4E™ 1. s-T_EBIZHE
1—ZkBrhil; 2—FROKEHME 3— SR8 +—ROCAtaeEE; 5. 6—1, 4-THRINHEIE, 7, s—ImeE gs,
§, 10, 11, 12, 13—1, 4-TTRIRFMEHE; 141, 4-THRRE#R; 15— R8HH
1, 4-TERREBREENATE G, T EA4E™. HRAEEKWHERMSEERRER.
R TEEE PBT (RNE_HRT MR . 1, 4-TEEEE Y-THE. HE%
. 2-MERETEEA N— BRI, REEYS . FREEALERAFEE,
DA AR, ROJLRRE. b temasib s,

9.4 RIBTHATR

AW (HCN), MRS, B—MHRRENTUE, TE/F0EFRERE. FER
MRTERRER. PERNSRTELLYSfMRITREFFET L, SERRUEEBRIERE
FEHERNEERES. HSE SR ERHERLLSER . MBEEEEYRNES
SIS A, FUEENRESEREK. .

RTh TERRARE. BRG. BENEERIE, AR IR ELEME.

HAE Tk ERARR AR BN % 2 RRmE R, BRIRRA,
B/, SMIERRN®E: BSENBREAE, BRI, FOVFRBRITE.

9.4.1 EREEVTISHUE

9. 4.1.1 &Pk

%K (Andrussow) EREGFRBRLEGHUBALENTE, whREHE - ZEER
(Leonid Andrussow) FifFfk. ERTHZEBRXAKSEFEMBROTETE, A LT 80%K

AR ERBEEEREE,
L. A=
B, &, S5EH 1100°C, b AERT R RmmieE, ERMA.
CH,+ NHE+%03= HCN +3H,0  AH3s=—473. 4kJ/mol (33)
MR R (33) 4F, A HBREEER CO, & CO, E0MERES. P
RN &4,

ZRENFHSAREREHE, RASTHREETRET 2meg/m’, Cr AR T 225,
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HHRBON R T 99. 8%,

LR, #5H NH, fl HON $4MER X8, WAMRER L HON A= B H R4 .

2. fEALF .

BE A& RARHA S & TREREREAER, ATRERES OARERE, &
A 3% A4S 10% S 4%, SN TE NS RmARELEE, —8B
B A 1000CY E, B#TEREMBMEE, NEEk, 5, PEERKBET, @
AR RN,

KT WS T RIFREHT, AR T AL, ol o] 3R P {8 v L il 2o
LR, 16 A B RAAS P AT B

LRI BV SRR AR ER RN, (LEENEEEL. FRER, N
A 1t ERBTEHE 0. 6g AL

3. FEITE&AE

(D) FERSEE, yTHERBEFE SES % — LU R, paEE. ¥
. SSKHENERSERRERA. N TERNE, BRARSENE, BERH
ShHEaRE, M TREO/RSFE, BEMAT LHK, 5K -EBNAER
B, S RESERLE, ATERSNRKL. FXL L, —BREMEMLHN EHRE,
B MERERR. i, PRoFROSREE R, b T 5KNEEGR
BT, LEAIRAER, [HE R R T PR AL R A9 SR BE R M A 1000°C,
AEHBESSES L, 2RI HEEF,. EHSNERES LR CH/NH,=1. 05~
1.15, Q./ NH;=1. 35~1. 45,

(2) ERiER: HHE.

(3) RAEE: —ME 1000~1100T,

(4) RN HR/CBI RN MRS, HEEMERERET, BN s KR,

(5) zs[Ej#idE. K 40000h77, -

4. TZHRE

FEETEHHEHEE L. ERSSNRAETFROBLTIMRE, BRI EARRY
S, FNPEARMESRAR, WE - 21 k.

R E R R R

EHo-21 HEBREEBETZHE
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—FEHAM KRS, EMSK ot ALESTRERLE, EREBPRESRE. B
0. 8~1. 2m/s TS AN, HBHNITEA 3~4 B —#65&RMaEin, &
BERFFAE 1000~1100C AR . RMERSTEAENR, & _fm. —fbk. =K.
Fge, R, KBS, SFBREESEN 6U~TX.

S SRR BB, SRS Er A RN TS, HHLBNA
FrREE KRS, HFANESESHE 2000CELH, REHEARBYE, HGIRE TR
B, URBRENELEYCRREE. i, HEESFRIEETRGES, SRR
FEEHBE.

HERWIEMNSAZERASHE, FEAKRUCE, B SCELGRKBEIAETHEAR
B, TEARUOSREHREEEREENY 22U~ 3VHERBKER, Bz,

H AR RO B R K TR, IR AR BRI, IR IR DR AN MENM, BE
Wk 2B EGIR FKREOE R .

TRETHURRS BT HER, BEIEMRAZE. ARSEAS, HEERKR. £
ozt S MR A& 65%~70%, =SAf AT 3.45X10%kg/ (m' < b,
9.4.1.2 tEHFE*

FAHEE (Degussa) BRUIH L, E9EN, Ed 1200~1300°C H4AMEMLR], S RAN
BRI Ek, M Degussa AFITF R, ERBIK:

CH,+ NH,= HCN +3H; AH%s =250. 8k] /mol (34)

PR K R AR B R, 67 th SN R R e A o 2R
ik EE S REEEE, B TAMEA. AMBREERE, DAY 83%~84%, LR
| L 00%~91%, ARSPEFNMSEE BHEAHA 20%), ERANMSTHE. W
HFFEEHNE S ERAER, MARNEESSER RBRAN 7020, ATAMmAERH
FhE L.
R R AR N TR aR L BN, BT EFERMPAIEERETH
BE. MR, SrhbEsh [0 0.65X10°kg/ (m® « b)) FES, BTFRBH
T b X B N P
BN R A A R E . RS S ERERFFRBES.

9.4.1.3 4TEAEHZE

HEJEH (Schwanigan) MEEMEHE 5 EMME 1400°C L, AN ARE
‘ FERI e, Pk B N E K B Schwanigan (L2 RAF HF &, T 1960 Fi 17 Takfk
e,
B R e o R e A5 P R Y S B B I B4 B 1400~1600°C, #58 0. 1~0. 55, IR
BHE N R 3
IR RR TR A s S, AR RAE. HERBRAFRN, SRBRECEER
B, ABER 90%, KA et ME, 2 67%~T75%,
BT E AR, BRSNS, (Uh0 3% A, RmMABER. @~y
b, (AR 1t S A 6000kW « h, M TRMEEER, REREHHBE
B, —IBA NI EXELAST R .
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9.4.2 SN

AT ERR-EURRRENE AR TSR ENRREZSSONE, RIS, BT
MAER R SBERBRELEYRE, FREAHRBEERFEY — & ER, A AN
M E RS R AR AMEYs. SERREAAME 9 - 22 fix.

&l

PR —=—MMA | MAARIE & FrER LT I e

-FE 7m0, DS, NTA

o BETR—— 5. TR
RE——SREN. SRERY. BEN. RoECW. W
WAL —= Em. . SN, EDTA
L — oI
T W
AT

B g-22 EMMBFMA

S
A
T—%

AT
[

SN

9.5 FKARSWSHE

XAV FPEIARET UL RGBSRy B REFAHFE
TWE, BEENRRENAL. BEREHRAUTRELBNER, K8 iR
Yeraml. BRRR . SIS AIFA RER . R RN RRMEILE, REESHTET.

9.5. 1 EAEAERHIER DT

HS R AL B R R B R B PR R, HAEREERBERATHE IEaHE,
LA H EE RS PR REBUCEAR . HEMPIEN.

e K Cl, —&»2(:1

i , Ci4+CH, — C H,+HCI

sk C Hy+ C H, —>CH;CH:
ELS R R SRS — PO B, A RS P 2 e A AL, TR 4K
Mg, SEEE. NEARSSLTY, REmT.

CH,+ Ch= CH;Cl + HCI AH%ss =100. 0kJ/mol (35)
CH,;Ct + Cl,= CH,Cl.+ HCI AH%s =99. 2k]/mol (36)
CH,Cl,+ Cl,= CHCl;+ HClL AHSs =100. 4k] /mol (3D
CHCl; + Cl,= CCl,+ HCI AHS5og =102. 1k] /mol (38)
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XA AR AR RS RERCRINE 9-23 Fis. B 9-23 i L& E
KAVEL, KFRUCBHREREA, B 37 FMEN G5 RRMEREHEEE,
HEZFHEILFREERA. FRIBREA™Y, SENRHEATRESY, RERSR
MRERX, MERIETENPLERAEE. B9-24 B HOCEHFT. AERENY
AR L=, hE 9 - 24 TR, BEEFEFPAI—RF R, FHRHMA
BT B VLI ) 2 S e B R I

™ / 10
CCla
E 10k os
o [ g \CH’C CHCI4 /
%] | 06 N
< L & cHCL 7
ﬁ A Bo4 7
g o1 £/ oA ochy 0.2 [~ j, \\\>{ ’
i ? _
D) LA
i ACHO, o 1 2 3 4
CL/CH (B AR 2 1Y)
oM i 1 L L 4 ]
2.0 18 16 b
UTI0K!
H9-23 RUERHEMLEWAELEN Eo-2¢4 HREMAEWARS CL 1 CH R
LA BZIHXE

‘ e P L BB S, SRR, ST SRR R
R AR T EBREBE, SR ERICE—23.7°C. 40.1C, 61. 2CH 76.7C,

9.5.2 BPREAELETEPRNTE

‘ BRSSO A, TARREN SRR RAMEARE, ERTS R RER
HER, FRNSEHEVRE, RENAEEK, RHRRA, TEH, NREAE
500C, RLZEN TRBEESMEN WIRRERA) .
CH,+ 2CL=C + 4HCl = AH%g=292. 9k]/mol (39
‘ Tk FREaiRE B RSB (CH, ¢ Cb=3: 1~4 + 1 {ER), Ak
EYU—EREA T ERENE. NERGEZNEETR, &&%ﬁa%f&%&ﬂﬁ#%ﬁ
HATEAL. WAL R % R ARAEEAE.

BMER AR R, EESARNENAT, SSPRUWASHTRSRE, DR
AR ETE, RHRESEREEES, FAVAREtRssd. PRt/ NRE
B (100CES)Y, ENEBRRAAARBREKD, BAREREMEEAESEE. &
A R EERRS, Tolk F RS RS, BB E i KBt B8 AEH I

B R RN E YR T E MR M 9 - 25 BrR.

e, MSHEFRSU—SHMERSBFREE, HASRMRK MM, 7E 380~
450°C F BTN, MY S N BNk (B HCD RRik (hHBRESE &,
HATES, FRELY, P RETEYRSETER, FESE IONLEEN PR, H

— 321 —

PDF S {4 "pdfFactory Pro" X RAGIE ww. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

ARRENSBRERLE. AEURP LIRS, HAEN, 2EBLSKES 58—
. TERS, WP ALK,

5 : ¥
PR
=W R

wE

B 0% PIRAR

9-25 FARREALEFPRENMEHNIZRE
1~R&; 2— KU 3—21a: 4 KB, 5w, 6— Al
T-HEOHS, B-4RE: o INE
A EgFedr-mangiit, By HCl B4 FR40ME, BiasfRE g 5%,
RTAAARBES HClL, Tk ERATHEES HCl A r=—88 &R, UE—EF
SEEEALHIR O R XA T L. RN
CH;OH + HC! = CH,Cl + H,O ¢T))
BN AT ESHPEAT, MOERHEPET. SRR BB AR ALO;. ZnCl,/#
A+ Cu,Cl/fEtERE, RINER 340~350°C, FEF 0.3~0. 6MPa, BN ETERLEK
P T, SRR 100~150C,

9.5.3 RMRSHIMPRORMITE

8.5.3.1 & $iTY

FHRNARLTZE £ AR HCL, RAEEATZTE HCLRAENER, HER
RIANF

CH, + HCl +%Oz: CH,Cl + H,0 (41)
CH,+ 2HCl+ 02— CIH,CL+ 2H.0 (42)
CH,+ 3HCl+— 02 CHCL + 3H,0 (43)

CH, + 4HC1+ 20y = CCli+ 4H, 0 (44)
o AL B IR % 370~450°C, JEAA#E 0. TMPa, (/] CuCl, —CuCliBA¥iakh

A, BEAEE LESERERERENER, TRRTOREE.

A R T ¥R ¥ Transcat T %, X@ A SR 995, X HF S5 ity i 38 ) JB ok
FrE@aAf, — M 75%~00% 20, HTXRBMAE 9 -26 .
9.5.3.2 #&fkx?

PRAGEATEERATE=BRLS. ﬁliﬁ'&uﬂﬁ{hliﬁ By, Ri5
BRAXEATEE =P A NEIR.
HAALAE 400~450°C F AT, —R St — E A RO R B R A RO

REFBART, FEATUKRLT. MEELAASORMIRR 3~5um, JERALPT7EHR
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R Fi#AT, RuBREN, B R RoiE, HRERTREFITENEZ.

Ny COy
 Lno
5 = HO
I
P S
- =R
I ik Rl

Ay-26 HixREALTZHER
I—BiWRE R NS 2R, S EMENE,
4, 5—HiH4 BT A 6—EPRIH IR

9.5.4 WEBEHRA

LT RALT M) IS RVEREIR . BREER . AR S R . B 9 - 27 AT Rk
PR ERRE.

T PEALR), SN
| it
— - RERERE - B, SR, SRR

—=-CHClz — 0. KMl kTN

= CHACl —=

——= RN ZEHCF], MRER
& F gz —= = CHCl ——]

Y hI(F22)
LHE

CP—CE— W48 . SHsH
———= M. FOAH. Feeml
L-CCH —J

L HE oy (FUWCCIF 3 (F22)— S5 )
e CCL=CCh——=F 7
9-27 REEAFHNEERR

RREA T A NAEES LA SHEEAROELSR, BiRETLREE
SR T BEEMA RS,

9.6 KRS FIHEPH. “Wikek

9.6.1 HEPIR

9.6.1.1 MEFLLAMEAL AN

P ORI TR R AR, RAMERFESR. WTLIHER, BSEHE
PIEMEE ., KRS S UtReY, A%, HHERETHE.
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HEFREEAECEBENE . MRTER. ZRAER. RERESE, BB, X
PR AR L R A RS . R ER

9.6,1.2 MEPLH&AEFFE

Tk b iy e =R P b EBOR A R RS MM, EBERIA
CH,+ HNOy= CH;NO,+ H.O  AH%s=—112. 2k]/mol (45)
RRSHEBETZRENR 9 - 28 fix.

I[ oo
I

9-28 HESHMAEErBEFRAIIRE
1— A 2—FULIE S IBLELAEE, & . BN S MBIIRECK, 6——SULAALIE,
T—RMR K S—RAME: SRR, 10—V, 11—, 12— RELWEE

AT HAER TR Y B BE FK B S HEA RAL A MY M AL S 1 AT AL B R S$ e AT i L LR
ERMERRETE. =B2E, S88. B, S48 8RS Y. LAY
MRS HZAH ., BEBEEAREERIEE, HEERECEETH XN E—SESAL
BRAEESSELS, ERRRIGETEmEBRERY, REREMSEREARF R RSt
BUSHES, RV MTEELR ENSILES: MERRBOS IS RB AR R4 8BS 2 KSR
K. BEATHEGARIEE, WRESBIEEETE = MmER .

FRES AR R T &GN

D BRI HEZLL. fich, | #aNg, | AH,0T (6~9) 132 {(3~10);

(2) RHRE: 400~460°C;

(3> MK, 0.4~1, OMPa;

(4) ERIFfFE. 0.5~1.0s,

AL B R LR T RBANFIE X SB RN . FRERASES, B TR
RN EEAGNERE, SCHEEAFRER, REEEAHEMNERSS
HlE . '

BT LM B Rh 20%, MMM AR REAN 50% ~08%, KN
15%~20%, WP SRR 134,

9.6.2 Wk

9.6.2.1 —mALBMANEE A%

HRAREEASBEA, SHENEXOFAER. AR, “REKTELKZ
B, BE. R, R4, WEERMIESIERE, JRERmR. R, B, R, WiE. El R}
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B, STEHFRACEE.

AR EAET A . s, SRR, REMRENAEN, €5 EMmE,
¥, WHE. BRIBERIBRATEN, FRAOEEN,. KREEBENE.
9.6.2.2 sRjLBEIEFF ik

Lok EEAR B RS P aiALeR & R AL, AR ZRAER S SR sl k.

H 505 8 A R SR
CH,+ 25,= C5;,+ 2H,;S (46)

P G 7= TR T IR R R R i BT D R R R TE HE  fb AR .
i TR B R RR AR, 20 o 60 RS BRREEMAE, 70 £RF XA
EIEEE.

M TRBTAE H.S £, BFRERU IR B R UvREE.

e A: ™ —aRALSR ) T FrEmE 9 - 29 Bk,

o 15, § uls HSEREH
3 ) 2 2
WES oy . w0
2608 4 ; 6 8
1

| | 24D PhCs:

s ]’ T_|

% ] g6 T

t Rl

Bo-29 Bt _"HAERNIERE
1—m#hd; -8, RN, 1 REINE: S MBS, c—BSE: T HhARINE
8—CS; B, 5— CS: BN, 10—@Es 12— iy

g = BRI . IREAR R = TR AR 9 - 7,
®o-7 K. EEESLEHMEEELE=" T ZEMRMALE

O & b % fRE etk puIiFi 2 [ 43
e 13344 x x
RE.C 525 625 650
K3, MPa 0. 3~0. 5 0.5 1.1
233, ht 400600 1000~2000 1000~ 2000
oA L (2 Rk Tk R
BRTZ BERMHETE, BEA | DESHEER. BER BALFE B S o7
H: S5 HITE THIRBE, ERRAE SEEmMES . BEER HEELEF

FP et 7= AL B LA . WA, RAMRSRA. BEENENAEER
B, FEsiEFEAT 8%, MBEH 2% LR AR SN NEBRENE TEE,
Bk, X&REASREHFORN Bt By A TER . Pk R -2 K RAY
AL, S HALBERR 0. SURA R SR, BT Pk SAE Ak B [
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RIAH. EREPEERTT Y.

9.7 RASKEBUETHAFBEAMHREIE

KRR EEALSRT B, FLERERPHENSFRES/D . BIaEM b, ALl
fERA S TR A A . TR R IR LA RS, Fha R T ™ RRAN
LR E M ARL, WK Y TZHE, HabeBAERAFnEm. A, SER
AR—BB A FRREEZASIMA T a5 R, BalPRESLTHArHRE
AR FTREPEF ALK ZH .. PREERPRURP R EERELHRTESFILA
JiE. ‘

9.7.1 FARE(LEXHIIE

H B LR B R R R R TR LRERM B, WAEFHAETLRER
FBEARER . A 1982 4F Keller fl Bhasin % 2H T F i ELMB/EK (OCM) §l ZWrK
B, STRBIET HARA LR CE, BEEYRAEAEGE r—RHRE OCM K3,
By B — R ARIR D R 2B O B S AR R, MR THRREAEENEH
AR R L. -

20 ZAE, FAEEALIEER (OCM) il ZWUREETT 52 R B EE ARG TRI RODF R . IR L 38
HHLZERETE.

9.7.1.1 4R4LH

AL 2 eI (OCM) Sl ZMER MR, BIHFN L, SCHIRIE K P e
AR S R R PSS . EAAMITR TR 2 B AL TR 2 B 2000 b, B B STR A
FPRTERIE LRI 50 £HTR. AREBERANBLAEIZABERIBLER
LR, WS BELRNTE L ERELN=2%. F-BUHsRUEMELSRELD N
EEHE4 S, EHRRNREREA Li. Na, K%, BL&RE Mg, Ca %, HP Li/MgO
HOFEPERI BB HET . 2t & R AU AR R s R SR ORI . RSB
HOHERE, XA EES Pb, Mo, Ni &, FZRAR L RABAN, REAYLEE
BRE L&A BERESELELERN C BHEEE, XXRARNEES L, SmF,
b Li/Sm, O, fotkeeseie. ER=HBARATHER. BLSRRGRAR LSRALY
IR E SR RER BT S BB SN

A, WRETEREMNERELY. EESREAWERHET T AIHR.

# HRIFTEA S RGWIFH R, OCM ITZEALSF LA SAMMAR L ZNES
51, HZBBESED 30% EPPRMBLREAT 3%, HZMIEEREXT 8520,
HHh, LR RET 2 P 3R 34 B 3. 6~ 36kmol/(m® « by, HETEH R WAELFKERS
R AR AR AEER, ARSI, ik Er R,
9.77.1.2 RAEE

R AL BB R — I E R IR (700~900°C) 445 T AT IR BN . BURY B3R BE $ il 1
R B IRS H B R PR R R AR e R I R ORI, H AT E X B AR R 5 R 3R7E
TR EHATAI, IANE TRRLH T R R R SR AR SR AR i, R
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ERRAFA EAME B RACKRZARARER. ERKNTEARILRK.

KRR ENESE. PiEd. Bie2gettr. Bl PREMBERER AR
RSN,
9.7.1.3 ITEHK

E2FRMBRALBRNERT Y FEHFEE ARCO A7 REDOX T, £H
Union Carbidefb 2 AR T8, BIACH EBIRFF 5 T B 4415 BHP A& OXCO T
TR EREEAMPFIEE (FP) 1 Oxypyolysis T,

REDOX TZ.# H 7= 5 K%M, BERRS B, = hEen, RAEFRAKR
FEREHENTR. RTERB, C BIREHES.

Union Carbide 4232 Al THNBA T B2, URRKRSNER, S5 FELA, K
HEHRESESHEERY 7, ATRBZHEWUTE, TERENSDPMmALBEZE, &
IR RRS P B R A B2 R 20 X 107°, 3R P S8 PR A 85 R R el . RS
i3 18%, C, BREEBIER 77%, YR BSZRMERE R 3.

OXCO TEHFRE I P54 88 R /E MBI ER, BEHELR, RARKEK
BRI, BRASA VEREMERE. B BE R R RS b 8 R R R
BFFIBRER RN ARERBRERRISE . ZLEHMRRASTERAR S EREN
B, BHTFRRIBBEFA,

Oxypyolysis T%,5 OXCO THEREAME, B S MR S5 RRM R R R
REEBESRF, HRANEBEELNE, BMEAERARTPRRSERRRNNE., &
AEE . FiEaiBEE,. BEFSHEGENEE, BHSWHLE. BREORAFE.
CO F1 CO, P ifbb), BB LT .

R BRTE N B AL (BB Z R AT T KB MR TR, EESHTLNA, HF5H
BERARES, FEEMELFRE. # S ERUHRerdR, RHRa©EnErS%sE
P LA LR SRR AR AT IR AR . R AL T REB B AT R pE—2B AL
TERE, BEREE.

9.7.2 BB EHEPE

PARRSKER, RETERS, SEECFRTUEERFERMESEE. H
HARKWE H ., EHGASHETORR TSR B EEEE, b, @S ER Ll P &L
FEHREAEREZP.
9.7.2.1 WA LEH TE

FiEE i EEHPBNHRC AR T — 1 £iite, 20 #4280 FREF T —EHH
B, BUSELE S E A R E AR TR E T EWE, EeNEEIH
N,O,
e i A A A LA S AL |, LB T E R R R g, R
IR V,0,/510,. MoO,/SiO, il Fe— Mo #Li, AR B LRET 8%, PR
BHEALT 50%. @4 ki, BRI MFRERETENBHER (FErRsiErT
8% . PREHEAT 80%) BAHBKHMIER.
L EA T ER, BEXSERTEMAFMT AR IE, AFLRERE, P
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[BBCREY . T BB AT ARNE RS Y. EROARER ETRTRE.
B, EEBRESERBRIFLZRA PR~ RGEN, HREEPESENY 19.3g/n’, B
Pt B FER PR AT T A BB SE TAE . PR AR R &4 380~410°C, SHEBAH
406~4. 8504, BUNIIA] 20~30s, HREIENFH, KB REPBRENL SN 33.9g/

m,

0.7.2.2 Wik A Hsbibh F ot

H e A A ) R B DL B IR, R RN SRR HAE (L R, BAR, EF
Betk b bt iR, ERAEETREREEN. P b2 —RaE L v E —miR
TERI AR ICHOARES, v A AP o S S R ] R P 2 PP O R e A R B (BRI 620
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