ft LIRE )R

T
RIH WET %

ATERF HihRt



f{t TIRE ) EAEh

Tk

RILH WET mE

LK kR tt
A



mEE T

FHRARTREAETBIBEHMITRABETIEERE 2 OMNREIERKT. b
TIRE A WEXRF —XRAMBR"BEAE . ABMEM QA I BHT T RS
LA LTHESR. TREETERSBIERL RO RE SHERRE HBER.T
L NP N P B b S E R LR

EENRARERERAE T EWLT FE AH BT HARMPRNSEWRMAE,UR
NELEREW BT FRAOBIEAR.

WALFA WD, HMAEE. 01062782989 13901104297 13801310933

W H R A (CIP) B R

R THRAIEME. T8/ KLH BRTRE. JL: WEKEHRE, 2004, 10
ISBN 7-302-09448-9

1.4 01.0% O~ 0. HIFRE - HE¥RK—E® . TQ02-44
o AR A B4 CIP BUE# 7 (200055 001441 B

R WK # i EEWEREEFHKA
http://www. tup, com. cn W . 100084
# B ¥l.010-62770175 EHAMEK: 010-62776969

HMAR. w8 ¥

pd | B3

BN W RNENDR

% iT ® ZSEHERESHEIT

® 178 HEeBEBEILRRTH

F  %&.170x230 EP¥.11 FW, 202 TF

M %2004 10 AN IR 2004 4F 10 AH1 KER
4 &, ISBN 7-302-09448-9/TQ + 18

B & 1~2000

E  f#h:18.00%

ABMALEICFRM M LR R AT BTSRRI EE, 5 WK H R R
HREREMBR, BEBE. (010)62770175-3103 8(010)62795704



Bl

R B B A VU B S . a8 R T B AT LA — 2B 0 o B A 4
R B ER .,

EEERZFAT AN TERYNASEEFNER L. BRIIGETXEY
BN . EARMSUE TRIE)CE 2 BO B M S BT TRE. A E#a T
—EHN A B TEA SRR MR TRARNESEE,

ARXTUHIFERIEEMYBELRAETH. EERINMEAREZHER
—E. TEEMRAREIER, RENEE & AR 68 %M, 7] LS B
FNEMETEA L EBEAFE,

ABLEHTUCTEEYCE 2 BO FTRIE ST BHBE LT, ZHLIA AT
HRL B MARNA B ISR RERA RN EME SRR SN E%K, B
PR RFREE. mMEBBAS, W55 MR EHM, BES L% R
WIOCCAERT . MERLETHREAEE,

AR AR % T £ E K Phillip C. Wankat 7 Equilibrium Staged
Separations —HBPNEM 7T HMEE., X7 H L.

0. WEEMI+ HREEB TR
1. X RS AT R
2. B*E,

3. 1Kl
4. RE;
5. KE;
6. SIS,

LROBRMENHHHAGRE, B3@ERTHUTHRINREZEN
FLRESRANE ML RRES T, RS E KA E , AR ok ) 551t 3, 40 3
%o ~EEFESEBFAMGACEBSRM LY TRENE,

B 1 BORIRAE 47 (0 B, A7 40 8 B, F M 9 i 21 L A bR L, B
PrACHAGMAREG HHEHERKERMA 4. WREAAEHBBREE
M, B A EREE.

LR 2EBERFHE SR EE, BEREFERERZROTS? MZE
SR EA G RE? RETREERE - MRORBR NTTEEEREE—

« 1




EMEEN? BEAHMAGREZERS? FHAREE B RE, H&ELR
1 HTKRE.EREABE. FERNAREERRNEZS BRARBE H R, E
REREZHRRLATH.

HW 3 BRME A R 0 RE TR FRETEE MR TR,
MR ik A E AR, U REANECE S, EILERERT, F0
B BT EHA— S .

IS BRAAFBREERE BEALREEEH RS RENBENE -2
EASBRPEATRFEHIFABRNER. MR E RGN 2|, 47 7T RE
TRAT AL BN TAE, TEREFRS BEHEE M.

S; S BERGERATRE . BERIG? b0, PR HOH 5 AT aE
AA 30 cmB#H 3000 mAAH. ERFEKXRSGEY? RABRFHEETFE
B RS R AR T8 RE RS E 5 S M R A R T BN UE?
MR R RAEREE AR BT R ER BRI ER TR

HH6RANEL, ZLREFEE, BREFHEZH. EdRANESE,
PR AT LAUR AT BB 2 4 MR B PR EBURIR

ABRB— AR RIS EE A 5 KA B WHAT T S X K
b E I B .

BAE 1992 4 R R EATREAHMAN MRS —EIEAMER
MLEFEREMNE 1 EOREME) S 2 FREEEED AR 3 &
CRLAAE T OB AR R 2 3D M 4 T EEHMAR S WK BD , BREBAIXT
55 HUEPOME 6 TR, NEMAITE 8 & (RBOME 13 F (RH2ED,
AR 9 BRI, BREME 11 EORBEBO, XIF X 12 BOFR)#T
TIEMRE, XEE AN FAEBOERE - EHNSEME.

APFHTEOOEER B TEUERSBLIEMIL B W EUR?E
M4 15 ECHMABFBROSEVHIEMRN. EREABRIET, SHHEH
AT T IR IR, FE ML R R Al B8
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7 BRSEIBEILE

7-1 AARKARBRERRTIWASTBREY:

(D BPSREENTES, HP & CO, 9% KBRS H , HABRE LN

N, it H CO, HBERA B RES B EB/RILMER L

(2) § 8 12% JRB B0 KK SR BN 980 keg/m’, ik B Z B H

BEOR ST M BE/REC B L SRR W BE BRI E .

B (D HETERSREFETRRIEH 24=0.09, TRBI.

FEJR
— A — 0.09 —
X, = =7~ 1—0.08 0.098 9
5§ -4:4
v _ 0.0989Xx44 _
Xa = “1x38 0.1554
FRESH
— _ 0.1554 _
Th = 1701553 0.1345
(2) BE/RArH
_ 0.12/46 _
Ta = GTiz/46 +0.88/18 - O 0807
EE/R EE
_ 0.0507 _
Xa=1=70.0507 — %034
R
- _ 0,12 _
XA*——-—I——O.IZ 0.1364
FRWE
G, = 980 X 0.12 = 117. 6 kg/m®
BE R ¥ &

ca = 117.6/46 = 2. 557 kmol/m®

S AMEENBREREEADZ—.
ARFFRRITRMT P IR E AR ERRTTE

. AR AE
L ] 1 .



PR B R E RS R —ETRERAERL, ER—EEARAES
B THR-EZHERWL.

T &R RAMN AR YR ER . FEXR. I IESHD
MEML%S .

72 WBEHKESHESEM 101,33 kPa,293 K FE4E%) 1 013. 3 kPa, R)5
PR B P IEATRH, W48 318 K B FF 578 K ¥ 8k, SR o 18] ¥4 20 28 11 3k
BB E K 298 K., 3K

(1) EgRiEURRHE L OMBEE KK ,7J<2§Eumﬁ§5}§k 5§ 4:AR
VB /R 43 0 VBB UK EL R B SR VR B

(2) KFERRENEHE.

B EHEBHEIBRAEE,AEHERE.

;=293 K T,=7 T3=298 K
P,=101.33 kPa M m | P,=1013.3 kPa —— Py=p,
= LF%,—W e R4 H]
K

(I8 KJFAHTH )
7 7-2 B

(1) 318 K F/KHIMAMIESE R 9. 584 kPa, RSB FIR S P KHBER

g )
9.584

7 = 2, = prets = 0.009 46
FE /R EL
. _0.00046 _
Xi =X = 1= o006 - 009
RS
i 0.009 46 X 18 _
T = 500946 X 18+ (1~ 0.00846) x 29 000889
REL
% 000955 X18 _
Xi =737 0. 005 93

BEBBSEREF B pV = nRT AR K4 TR A< K KB REBEA

(=T Pu TPy 0.00946 X 101330 _ ) 394 mo)/mys

V ~ RT, RT, 8.314 X 293
HFESTBHERES R, T T, HFAREE,. 8 . RER. A FHAOXK
ok EAELET 298 K FAMBMBSIE 3. 168 kPa, A -

[ 2 *




BEIRT B

_ 3.168 _
z3 = 7133 = 0-00313
BEIR B
_ _0.00313 _ :
X = 1000313 ~ 00314
R
< _ 0.00314X18 _
Xy = =559 0.001 95
B8 45r3
—~ _ _0.00195 _
T = 14000915 00019
HEJRWR X

_ Pam _ 3.168X1000
RT, ~ 8.314 X 298

. _Xi—X, _,_0.00314
(2) AR BHEAE= T3 =0 = 1— 5o

S ABRABTRAIEMR XRABEENEFLEERB K ERM
H2Z—, ZELHBTYUREE  XERABIEHHB RN,

7-3 318 SO, 7 40°C,101. 33 kPa E I TS K ST AR .

ff B¥: 1. {#H Gilliland 2% =, .

D= 436 X107 X T [T 71
p(VIE+ VY NMy Mg

Heh, T=40+273.2=313.2 K, p=101. 33 kPa,V, =44. 8 cm®/mol, V=29, 9
cm®/mol, M, =64,M;=29. HITEH
D = 1.205 X 10~ m®/s
B2, Al T, =273 Ki,SO, Z#ESFWT BEHR D, = 1.22 X107°
m?/s, EAEHMY T =2313.2Kit, &

D= D"(T_To)u =1.22X 107 X (%

S VBRABREENDINFSH. INFEREMKA-ITEEANA,
ERVBRAK D WEBRFTEXNTERIBHBR T NI EXEL. EXHME
SR P, - BBEERLET AR DREHAS L. DRMEETLEY
RE 7-3 fRE 7-4 /AL, D WM B AESE 7-5 BRI,

7-4 HERBEECRAKIHT BRE.

= 1,279 mol/m®

C3

=67.1%

1.5
) =1.50 X 10~° m?/s



MO T RS

D =7.4x 107 DT

pVO'G

AF: T=2303.2K;
M—¥ER KO A X4 F R &, M=18;
p— W ERE B, AT B BUK B R BE 80. 07X 107° Pa » s, AR ARA
0.800 7(X107% Pa« s);
V—BHR(F B B4 FRB, Vagoon =4 X3. 7+ 14,847 4=
37 em®/mol;
BRGKOBSERE, 2.6, TRALUES:

(2.6 X 18)V2 X 303. 2
0.800 7 X 37%°

oM EMME 7-3 M T4 MRS IMET BRABRRNEE.
St FSM,DEFE 107° m? /s B EREPNENEE, SHESKPIHNESR
2 10* ~10° 45,

7-5 WE30 mm WEHPFRAK, HO,KER 25T,
FBEZSBEN 30C, E A% 101. 33 kPa, Z5 F R KEX
HERBME, TARAT., BEPKER EEMERR 10 mm,
BRERSE PSS EZRED LSKHS, TUERER
WEKESBRAEE. RBEL 2 d48 h), B # Fk H &K
£9 »

B OREFENZ L KEERSRE EEEENR 2. K
M KRR KB ER 25CTFRHMMBESE, ps = 3168 Pa , 7K WAKE
B YR G R A Y8 BUE BUE R N

_pPip _Drip 1_G
.I - DRTZ PBm - RT PBm 2 2 (ﬁr{:l Cl ﬁﬁ—ﬁ)

XA KKEE T BERE TKSERIB BOREYREETTLIES .
Ap/Mdz

a

D=7.4X10"" X =6.03 X 107° m*/s

= JA X10°®
dr

TRE

dz _M/p_ GM 1 _GC

dz 1 000 1000p 2 z

zdt = C,dt

. C HREH
Xt £ X515

040



z

= Czt

zZ

t
0

2 .
Bp
2 2
3’2—-—9;%-1-=c2><(48><3600)
HEHBEHC, T8 2. THITEC:
c,=Dei p M
7 RT pp. 1000p
HhF ;
_ —5 §_(E e — -5 2
D=2.6X10 x(zgg) = 2.67 X 10™° m®/s

H pir = 3168 Pa,p =101 330 Pa,M = 18,R=8.314 ]J/(mol - K), T = 303. 2 K,
p = 1000 kg/m*; A ps = 101330 Pa, ps, = 101 330—3 168 = 98 162 Pa, 7]
18 Ps, = 99893 Pa; TRHEY
C, =6.131 X107
X ETHEN 2 = 0.017 66 m = 17. 66 mm ,ENFI X FM# T 7. 66 mm,
SN HREMFGAKRASHEE R, AR HT BRE.
7-6 FE—WEK 50 mm WIBEEE b, F NaOH 7K ¥ WOk Rk 2= S 9 2
B CO,, BHiBENR40°C,EHH 50 kPa(FE) , SKEWEN 4 m/s, H i CO,
WEH 4 ER 6.5 kPa, IRSAERDFI R ke 5 £,
R BRI AR BB K
Sh = 0. 023Re*® Sc®*
b sh = 54,
k.—— AR JR ¥R BE 25 h 4 3l 1 ied 4% T R B
d——3% W2 ,d=0. 05 m;
D——40°C,151. 3 kPa F CO, ZEZE K WY A $, W B 273 K,101. 3 kPa
WY BES 1. 36X 107° m®/s SR i, BD

1.5
D=1.36%10" x%'—gx (g—%) = 1.12 X 10°° m%/s

A Re = dup K 40°C,151. 3 kPa Bt SR o ARG (53518 1. 692 kg/m® I
M

1.91X107° Pa * s)fL AR,

_0.05X4X1.692

= = 17717
Re 1,91 X 10 177

XHH



1.91 X 10°°

Sc = u/oD = =1,
#o T xXLizxio® %
BT LA
b= 0,023 DRet 5004
-5
= 0.023 X 1——1%53’—— X 17 7178 X 1, 01%% = 0. 017 4 m/s
AR =S
b b ke _ 151 300  0.0174
°" pmm RT 6 500 8.314 X 313

n 151 300
151 300 — 6 500

= 6.83 X 107 mol/(m? « s « Pa)
k, = pke = 151.3 X 10° X 6.83 X 10™° = 1. 034 mol/(m? + s)
S KERRBEAUMBRYBRABE D CEZERB,BHEFAME, B
W, e — LBt R —F R BT RERESRN . ZOBAREWRBERAN, W
BMGEMRE—NFE, LA A2 p, IRX 1 B p WEAREE, B2
REEBEREEIFRX KR,

|



8 lx

81 BEX7E 101.3 kPa(#E)F,100 g KHEH 1 g WIEB E W FEE
4y FE R 987 Pa, A3k '

(1) BB R H(kmol/(m® » Pa));

(2) BHEH EPa);

(3) HF-H % m;

(4) BE#EBT 200 kPa(FEE)NK H.E,m {E.

(B ELRBEANSBEEEXRMA TR €/, BKEEHRHN 1000
kg/m*.)

@ (L RESWFHE

pim, = 987 Pa

1/17

_— T = 3
CNH, 101/1 000 0.582 4 kmol/m

Pru, = cnn, / Ha,

HNHS = CnH, /PI:YH3 = 5,9 X 107 kmol/(m® « Pa)
(2) BEE M&MHTH

e — 1/17
NH; " 1/17 4+ 100/18

=0.0105
4% g XX
pim, = Exn, Ty,
RE
Exy, = 942X 10* Pa
(3) MEPEMAKMHTH

yim, = pim,/p = 987/101325 = 0. 009 74

FREER

mNu, = y}:‘u-xex /INHS = 0. 928

3



(4) HEI:]: Hiﬁ]E ﬁ%iﬁﬁﬂ‘l%ﬁ,ﬁ HNHSﬂ ENH3Z<§; _[ﬁm = y*/x =

%=%=%5T$ﬂp*ﬁ§é,ﬂm’m3 =%XO.928=0.309°

S (D BEE—SEMAEFSFEREE.

(D) ERE.HMm WEMER  XRAFEINEENFTZ—.

8-2 101.3 kPa,10CHf , EEEKPHBEMEATHATRER:

p=3.31X10°z
K. p—BESHP LK, kPa;
xS TE WA B EE R S K.

RREMBERENT , 5[ AHEME, 1 m® KPBRELZLRE.

B EEESSPHERSERN .21, HESER

p = 101.3 X 0.21 = 21. 273 kPa

B1m' KPEFENER (2,0

= z/32 ~ z/32
2/32+10%/18 ~ 10%/18

R H e BAR/

z/32
10%/18

21.273 = 3.31 X 10° X
18 z=11.426 g
S BV, Kb AN EEARN 1.4 mg/L, HERE. PEHEXREEZ
K p=3.31X 10z PHRKEMMERN.
83 EXRBENREBKEES SO, BESE bR, S-S ERAKE
SWAERPLE, HOSES SO, 0. 1(ERSE) . BEEHREE.
HREUTHHERT -
(D BERE R 20C;
(2) BIERER 40C,
BHEH 1 kg K,SO, R KATEBMEAIELS TR
R BGLTEBEHM P 81 A 4,20°CHf E = 3.55 X 10° kPa, 40°C ¢
E = 6.61 % 10° kPa, BLE 41
p* =0.1x101.3 = 10.13 kPa
W1 kg KFEEAEER SO, WERN (), M

_ 2/64 182
2/64+1000/18 6.4 X 10°

X

R = e A&
« 8 o



182
6.4 X 10*

64 000X10.13
i B AR AL LI
n 18E

F&, % 20CH},2=10. 15 g=0. 010 2 kg; 40°CH},2z=5.45 g=0. 005 45 kg.
S (D) E20CHKMEAERL 40CHKNRES N 115, B2 |ELG
REMZBPEN 0CR? XIFEETD SO, SENEREBE . FEFERL& L
M SRR S BMRHE QOCHSEF KIS SR 20CHERBL),
(2) REMWERBKRE . RALRESRELR? X T ENAE R 2%
RSRE. AnSRSK A 5K 0 B R (BT BB I R 25K, R w6 47 SCBR B B SR B
84 7E25°CTF,CO, 4/EN 50 kPa B A KA S5 FRE W B A .
(1) & CO, 0.01 mol/L BI/KEW ;
(2) % CO, 0. 05 mol/L WIKEE.
BRXFFIER T CO, B/ R FEs .
B daFRERBH

p" =FEx=E

. pcoz = 50 kPa = El’éoz
WEGETFERREMPES1ES
Eco, (25°C) = 1.66 X 10° kPa

By LAWY LLA5 2
Iéoz == 3. 01 X 10_‘i
X R H
. _PHo 1000 _ - R
HCOZ(ZS‘C) x EMHZO 1.66 X 105 X 18 3.347 X 10 kmol/(kPa m )
BT LA1§

céo, = Hco, pco, = 3. 347 X 107 X 50 = 0. 016 7 kmol/m’
FE: (1) HFWERE,Ac=0.006 7 kmol/m®;
(2) NEWEE,Ac=0.033 3 kmol/m’,
S (D NIRRT TLUEZH, L, AEH 2R R
Cco, 0.01

@ plo, = oo ~ 53075 107 — 29. 9 kPa
Hahh Ap = 20.1 kPa (IR0

* —_ CCOZ — 0. 05 —
) plo, = oo,  3.347 X 107 149. 4 kPa
HeBh N Ap = 99.4 kPa  (F&%R)



5, R BERRE

@ # 2o, = o0 = 1.8 X 107, HKTHHRARML R, TS Az =
18

1.201 X107*;

@ H zeo, =9X 1074, KT H ¥ R A A2 T8, HEBI ) Ax=5.99X107¢,

(2) I HBYAEERR.

85 FHETIHIERRKIBERBRIE BHNREL ,HE -y B
&R,

(1) & SO, 0. 001 (BE/R A EOBKBW S & SO, 0. 3(ERFEOWIRER
B, ME K 101. 3 kPa, T=35C;

(2) KBARKEER 1), T=15C;

(3) SWAMILBER (1), B KL 300 kPa(4 ),

B (D) BEGETHEEM FE 8-1 71 T=35CH,SO, B E = 0.567 X
10* kPa, &k

_E _ 0.567X10* _

BB TELR, B
ya = mxa = 56 X 0,001 = 0. 056
BT 92 > ya IR EBR LR, ERES NN
Ay = 0,056 —0,03 = 0,026
(2) T=15CH},SO, B E=0. 294 X10* kPa, &
_E _0.294X10* _

REHPEHLR
yi = mxa = 29 X 0.001 = 0. 029
BT i <y FFAKRAERUGIR. #II NN
Ay = 0.03—0.029 = 0.001
(3) B4, Y T=35"C,p=300 kPa it,E=0.567X10* kPa, #
% — 189

m =

yir =mx,y = 18.9X0.001 = 0.0189

BT yi <ya ST RERBIRE. #3H
o 10 o



Ay =0.03—0.0189 = 0.011 1
AR E LT 8-5 A,

d () TR
0.056f——————————
%;}? @ F itk
<
0.03 —=-
2% T T ) Pk

1.87%

(4:SEFRIRE A )

& 8-5 &

S ARSE T SRR AR R R S ISR ] £ R T Y BE B IR U

A
8-6 7£101.3 kPa,25°C F,& CO, 0. 2,255 0. 8(EB/RABOMNEE 1 m®,

51 m® MEKESRN 2 m® BT P8, R K8kt 0 S & Rz h
(RS EZE ERSBERBHARERR). CO, EKPHBEEHREF
KREHBES L L7 F LRIEE 500 kPa F#HT, ZBEXNE T

f& 25°CH},E=1.66X10° kPa, R 5H/EE SR FEHH K+ CO, WREH
ca(kmol/m®) , iR 4 & F| 2 7] 1%

= 5o CA
0.2X101.3 = 1.66 X 10° X 50t

B iR 48
ca = 6.78 X 107 kmol/m?
(1) ¥tamt#Esh SR
pa— ph = 101.3X0.2—0 = 20. 26 kPa
Ya—ya =0.2—0=0.2 '
A —ca =6.78X10° —0 = 6.78 X 10”° kmol/m?
(2) WEBAKT CO, AN ca, MBRKAP CO, WA EHR

pi = 1,66 X10° = 2 988¢, kPa

L N
1 000/18
. 11 L



