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PERFORMANCES OF CATAL YTIC MEMBRANE OF PVA-Zr ( )
FOR ESTERIFICATION OF ACETIC ACID WITH nBUTANOL
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( Department of Chemical Engineering,

XIAO Jian and ZHAN G Zhibing
(Department of Chemical Engineering, Nanjing
Xiamen University, Xiamen 361005, Fujian, China) University, Nanjing 210093, Jiangsu, China)
Abstract The lubility of catalytic membrane of PVA-Zr () was investigated and that the cataytic layer
wasfound to swell in nearly two hours The composdtion of the bulk liquid mixture was varied during the
swelling and was different from that of the catalytic layer when the swelling equilibrium state was
reached Furthermore, the reaction rate constants of reaction kinetics equations were obtained for the
egerification of acetic acid with n-butanol catayzed by PVA-Zr ( ) cataytic membrane. The egerification
was taken as a mode reaction to study the permeation properties of the catalytic membrane with comparion of
the membrane without a catalytic layer. The permeation flux for the cataytic membrane was less than that for
the non-cataytic layer membrane in thefirg reaction sage during sweling, and such comparison was reversed around
four hourslater when sweling equilibrium was reached.
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Table 1 Average concentration for each component in the bulk liquid and in the membrane
Mass fraction for each component Average mass fraction for each
Run Temperature/ in the bulk liquid/ % component in the membrane/ %
A B E w (A) (B) (B) W) (m)
90 27.0 7.22 57.0 8.84 13.5 2.41 9.50 9.67 64.92
80 26.6 6. 80 57.6 8.94 12.89 2.27 9.23 9.61 66.0
90 15.3 15.0 60.3 9.36 9.18 4.83 9.82 11.23 64.8
80 14.5 14.1 61.8 9. 60 8.70 4.69 10.03 11.53 65. 2

A, B, E, Wand M denote acetic acid, n-butanol , ester, water and the membrane, regectively.
volume of acetic acid of 60 ml and n-butanol of 90ml.

Volume of acetic acid of 75ml and n-butanol of 75 ml ;
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Table 2 Swelling degree of the membrane via time

Time/ h Mass of the membrane containing acetic acid/ g Mass of the membrane containing n-butanol/ g
0 0.2164 0.1717
1.0 0. 3209 0. 2409
2.0 0. 3289 0. 2596
3.0 0. 3288 0. 2598
4.0 0. 3290 0. 2598
2.2 )
: ( ) \ , PVA 4%
(mass) , 209 ,
) ; , PVA :
3 3 ,
J Table 3 HEfect of thickness of the
) ) catalytic layer on conversion
) ) Amount of PVA inthe Converson of the
cataytic layer/ g reaction/ %
_ 0.2 62. 6
0.4 59.4
y 0.6 56. 7
, : 0.8 54.3
. Note: reaction condition was cao = 8. 74mol- L !, cgo = 5. 47mol
(30 50Hm), ’ .L°%, v=150m, T=90 , each runlased for 4 hours.
2.3
, ki ka. Arrhenius
k=koexp (- E/ RT), , E1=31.05 kJ- '
ITD|_1, E, = 37.64 kJ-moI'l ko1 = ’ (
1.730 x 10°L - mol "'~ h™ !, kg = 2.132 x 10%L - ’ )
mol "t ht.
20.9 kJ- mol ~ 71
58 kJ- mol " M8 |
- . , 2h
; 2h , 2h

, , B2 =
36.67k)-mol ", E;=41.24 KJ-mol ", kg =1.548
x 10 - mol"t - h'!', ke, = 1.079 x 10°

L-mol > h 1 - ,
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