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Separation of Carbon Dioxide from Gas Mixture by Membrane Contactor

Zhu Baoku, Chen Wei, Wang Jianli, Xu Youyi, Xu Zhikang (Institute of Polymer Science , Zhejiang Uni-
versity , Hangzhou 310027, China E- mail : zubk @zju. edu .cn)

Abstract : In this paper, membrane contactor made of hydrophobic hollow fiber polypropylene porous membrane
( HFPP M) was used for separating carbon dioxide ( CO,) from CO,/ N, mixtures. The effects of absorbents, concentra-
tion and flow rate of feeding gas and absorbent solution, lumen/shell side processes and gas permeability of HFPP M( P)
on the CO, absorption efficiency were investigated. It was found that the absorption efficiency of three absorbents ranged
in order of ethanolamine >sodium hydroxide > diethanol amine. For CO,/ N, mixture of c;, =20 % and v, = 0.5 ~
1.0 m*h™' and MEA solution of cygs=2.5 mol*L™ " and v; = 40 ~160L*h"' | the re moval efficiencies of CO( )
and the mass transport coefficients ( K) was 95 % ~ 99.5 % and 4.5 ~6.8 x10™* m*s™ ' respectively. K of the mod-
ules made of HFPPM with larger P was relatively larger. pinlumen process was 30 % larger than that in shell process .
Keywords :carbon dioxide re moval ratio; hollow fiber polypropylene me mbrane ; me mbrane contactor; mass transfer co-
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Fig.l Schematic of membrane contactor(a) , shell (b)and lumen (c) process for CO, separation
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Fig.2 Influences of absorbent and feeding gas flow rate on mass transfer coefficients of CO,( ¢;,: 15 %, ¢ :2.5 mol* L~ D)
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Fig .3 Influences of NaOH concentration and CO, concentration on mass transfer coefficient and
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Fig.5  The influence of permeability of me mbrane on mass transfer efficiency (a)and comparison of CO, re moval

efficiency between shell and lumen side process(b) ( ¢;, :20 % ;Cnyon :2- 5 mol® L~ "i0.:40 Leh™ 1)
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