%6 M B T ¥ # No. 6

1994 4£ 12 A ACTA POLYMERICA SINICA Dec., 1994

PR L R S K8IE
ERF WEB B 4

B TERATER, K, 210009)

w =

ZRA KB BRI R ARG BERK, SHMAKREAGHEMRE KR, X
RHAFAARG T _RABRBE > AR PHERAGER, SERBGIH—FE
ARABRF SR RE RGBT A XA ENL S, $AGRNER
MAEUTREAL AR AXRET -GS EXTARMEY, SLRT
BB, TARASERBHIFHE AR, b RBERARE.

XA SEkpE SR, MBER

MRAERBRU ZATRISIBARMIZLES. E¥ET, MRASERE
— RN FESE NFEHRENLAERAXERIAETUER, YBEHTFIE
BERURZEARN AL B, RoBugBl, HRBHIR, —HAABRNBER
BEEH EEFEMTEA. FEONERMEEREERX AR, HKRXSER,
BERBRMEE MM INTE/NRE EHTEEK. , '

ARG, Lee AW 42 T —/MB 1E XUE B BRI 158 B0 — ALTR X RA MR 47 4 3 IR
MXAMBER, ERAMASEIREENSBIANEDSYORRE TR A& <HKK
BER, HEREMELRAEBA, HitRsa Rk mRa SRR SRR % xR #
TG, XRMEEKTM A AHS. Donohue F AP R HRA YIS ERHUEE,
B Flory BIL R FIRAMBUKR T HSEBETY, BHRBALESKNERERE
FRASENBE BRRER ETHHE A=nR= 0 LR &S - BER.
TP 152 A 00 B 4 ) ) LB SORRAR RS D11 2 A DU [ .

ASCELTIA R BB A HE SR ERE, B —MEIBIEDUE B R R R
ARG RRAT 4 R B8 LR B R B EIT R

N V= VA

1. W pFnd #
LRNERM IS, AR RSB b 5B i R4 4R

*19924F 5 A 8 Hi®; BRARBERERBHIRE
672



61 ERA%: REgMBianSKkEE 673
C,=C,+Cy (1)

Hoh 2 BRI C o FBBIEIE 451
Cpi=kpp, 2)

CHi_—.LHinéi_gi— : (3)
1+ by,
j=1
HA T i R BREAS i &) kp BERBEER P RHUEES, C o hiRFIR %K
B, by Langmuir A EH. BB Fick @, SEEBRTHTE8ERY
0C), 0Cy
Di 6XD' Dy Txm— 4)

J=

KA Dy Fl Dy S B R B BSARBRM SRR T AR, LRSIk n, R
BAERIX Dp M1 Dy MR AR AR, FH ol RERER B A4k, Lee AU 2
TN S5EREMARRNART BARBRR LY HOER,

J Deffl aac (5)
ARTHAMD, BETEAYVHAR (D, 5 D,) DRBHEARKER (ky, b, C)
FHEER M. Lee FARHE—LBE D, HIRASABRENRE £1415 %
D, MW, T ELAT LA F R B A,

Deff .= D} exp (f; ﬁjcj) 6)

Hit D" REREEBTERNKY AL pRBASY. EFLEXRABIANEE
RERBA, HAREH TREENBEREE, FEAZ - TRESKNBESL
REERUSHEUSEY, EXAhASANEELREEAEBBINER S Kok Bl
BREKNBERY MERARELRARL LA L 2/M3). XEHEAXER
- REBIEF R BOR B L.

TR B R AR E B A, REN _AURS FEEPHBERER
A EAE R, R TS AR B AN, X 55 K AR AR BB A B S Y A2
BERENKES S E PR R R AR AT AR PR s RN, H
0, FEWR RPN SRR - K R A SRR, S5 AR T KRS
BEERKTRIURKRERE,

XHAES Ak
C. b
JEMSA: C=kyexp (aC)p+ :; (7)
C, bp
FREREUR C=lypt T ®)

R A S



674 R 4 T % # 1994 4¢

BRUSKAS 0 C=kpexp(aC)p+ — Dl ©)
1+ Z bp,
=1
Cy
FERIEREN T C=kopyt _Cubp e
I+ Z b}pj
J=1

Hb o RERBH. B TARSKKNEREREE, FEREITHAERKA(6)XR
RIABEENERY BRE XK (6) *B‘JWEC RSB E R 2 51K A
X (9) F (10) kitH.
2. BERY
=N %ﬁﬁ&ﬁ*ﬁ@#ﬁﬁﬁ%ﬁﬂiﬂ@ FREX (5) & (6) T dC,/dC,
A% HBRESAMERPHORES HERETERERREMAN, W C/C, £EST
IR AARZE N, @K (5) RHE

DoC*

n P
J=—= [exp ) ﬁjCj)] (11)
5 (Z ﬁﬁf) I
=1

KT s BRBAN, binh RREEN, |RBEEM, o ZBEEE. BEBERK
REXP=JJ(!-ph), WHEX (7)) £ (1) RABGTBUTEXER.
Xof S Ak

o Cib #
&%ﬁ ﬁ: COZ P=B(T£P”_ {exp [ﬂ <k,,exp (aC)p + 1+Hb§ )]}p‘ (12)

. ._ Do/ 6 C /bp ph
FRRBAK: P {exp [ﬁ (k,,p+ Caty )] }Pl (13)
K (12) i C MEU T LERBE,
Cubp

C=kpexp (aC)p + ——— T+ bp

(14)

MF & CO, LR A<
BRES K CO, (445 1):

Pl; CD,E/é {exp [(ﬂ1+ B, %) (kmexp («Cy)p
(112G ot 0) !

: Ch/nblpl )]}Ph
t = 15
1+ b,p,+ b,p, ol (15)




6% ERTTE: BHMBAMNSAEE 675
EFERESUE (A5 2):

P,= A Bifo {expl:< ﬁlczl +ﬂ>( mP2

C
(G +8.) 1=

Cl:l2b2p2 e
+ 1+b,p+b,p, pl (16)

APHC R CUBEUTRRESE,

Ch/nblpx

C,=kpexp («C))p,+ 1+ bp,+b,p, )
_ Cxbop,
. (18)
% F & CO, M= TERASH:
BERHESH CO, (4 1):
P= DO/éch ' {exp [(ﬂﬁ gt ﬁ3%>
(ﬂ1+ﬂ2 + B, C") (pt—p1) l l
‘ Cmbip, Ph
. (kmexp (aC,)P1+ 1+b1P1+ b2p2+ b3p3 )J}pl (19)
FRBHEUR (414 2):
DY/&
pe = 2/ o {exp[<ﬂ, Lt Brt B —> C, )
(Bl?ﬁ,"‘ﬂz Bs C,,)(Pz_l’z) :
| Cmb,p g
A mn%P,
| ( D2 P2+ 1+b1P|+ b2p2+ b3p3 )]}pl (20)
EERESA (A5 3): | |
DY/ é
P3= = C;,/ {exp[(ﬁl%'f' ;82 _gi'"‘ﬁ})
<ﬁl —rt B — C ﬂJ) vi-py) 3
Cl;ab3P3 i
: (k03p3 + 1+ b,p,+ b,p,+ byp, )]}Pi (21')

AFH C. R CHMUTRRABE,



676 B 4  F % M 1994 4
_ Cl;lblpl

Ci=kpexp (aC)p + 1+ byp,+ byp, + byp; 22)

Cb,p

C ___k H2 2
2= Kby ¥ 1+ b,p,+ byp,+ bypy @3)

/

Camkpp,+ € asbspy (24)

1+ b,p,+ byp,+ bypy

PR R R R MR B = xRS - RIEER.

AT SRR E AR BR A R BE AR S BB S F BR R, R Marquardt 75 19 %t
HSEBBERBPIOEZRBEBRITHUES, REFBASTHRBBSH. EXESHRAU
FEBHENRER, EHRFEASKKUR - TH=TRESEEHAINBERY

© L EXRTBRBERIMRBOLR
REICER [1] S RETHE, TR [1] MASKBERBCRBAES

Tab.1 Model parameter values (based on the experimental data of pure gases in reference [1] )*
2 XK (60)] CH4
kp 1.551x1073(1.43x 1072) 1.51x107% (1.51x1073)
b 4.96x1074(1.32x107%) 2.22x10742.22x1074)
Ch 105.97 (37.29) ) 37.00 (37.00)
DoY§ 4.42x10°4@.42x107%) L12x10-4(1.12x1074)
B 7.72x1072(7.72x 107 2) 7.01x1072(7.01 x 1072)
a 0.08236 —

* The values without brackets are obtained from this study, and the values in brackets are quoted from[1]
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Fig.1 Comparison of calculated and experimental permeabilities. Permeate side total pressure is

kept constant at 1.01 x 10° Pa. operating temperature is 23 C — This study.

@ experimental; CO2~CHsmol% in feed: 70.6— 29.4
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Fig.2 Comparison of calculated and experimental permeabilities. Permeate side total pressure
is kept constant at 1.01x 10°Pa. operating temperature is 23 T —This study, - [,
@ expermental; CO;-CHsmol% in feed: 30.6— 69.4
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Tab.2 Model parameter values (based on the experimental data of pure gas in this study)*

2 ¥ CO2 CHs N2
kp 0.839x1072(2.934x107%) | 2.07x1073.07x1073) 2.01x1073 2.01x1073)
b 9.55x 1074 (9.395 x 10™%) 2.33x 1074 (2.33x1074) 2.39x 1074 2.39x107%)
Ch 81.10 31.01) 36.63 (36.63) 32.28 (32.28)
s 3.83x107° (3.83x107°) 1.50x 1072 (1.50x107%) | 6.79%107° (6.79x10%)
B 4.32x107% (4.32x1072) 4.56x 1072 (4.56x107%) | 4.47x1072(4.47x1072)
« 0.629x 1072 — —

* The values without brackets are obtained from this study. and the values in brackets are obtained from
the mathematical model developed in reference [1]
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Fig.3 Comparison of calculated and experimental permeabilities. Permeate side total pressure is kept
constant at 1.01 x 10° Pa, operating temperature is 20 C. Symbols are experimental data
— This study, - [1}: CO2—CHsamol% in feed: 1, 74— 26; 2,49 — 51
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7Fig.4 Permeabilities of CO; in ternary mixture as Fig-5 Permeabilities of CH4 and N2 in ternary

a function of partial pressure difference of mixture as functions of partial pressure
QO0; across the membrane. Symbols are differences of CH4 and N; across the
-experimental data, and curves are cakulated membrane. Symbols are experimental data,
values. Permeate side total pressure is kept and curves are calculated values. Permeate
constant at 1.01 x 10° Pa, operating tempera- side total pressure is kept constant at

ture is 20 T, CO2— CHs~ Nz mol% in feed: 1.01 x10° Pa. operating temperature is 20 C
1: pure CO2, 2: 55—27—18. 002~ CHs~ Nz mol% in feed:
-3:28—27—45 1:55—27—18, 2:28—27—45
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PERMEATION BEHAVIOR OF GASES WHEN
MEMBRANE PLASTICIZATION OCCURS

ZHUANG Zhenwan, ZENG Yingqun, SHI Jun
(Nanjing Institute of Chemical Technologys Nanjing: 210009)

ABSTRACT

The permeability of CO, through cellulose acetate membranes- increases
dramatically with gas pressure. This anomalous behavior is due to the membranes
plasticization by CO,. The unusual pressure dependence of permeability probably
makes permeation behavior of gas mixtures containing CO, more complex, and
such a pressure dependence of permeability cannot be interpreted in terms of
- conventional dual-mode model. In this paper, a new modified dual-mode model was
developed, and was used to explain the pressure dependence of permeability. The
new model proposed was verified with experimental data

Key words Gas permeation, Model, Plasticization





