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Separation Performance of CO, from GasM fures
byM embrane Based G as Absorption Coupling
LU Jian-gang ZHENG You-fei LIAN Ping (HEN M ing-dong

( Schoo 1 of E nvironm ental Science and Eng neering NU IST, Nanjing 210044 China)

Abstract Them ass-transfer perfom ance of hydrophob ic PP( polypropylene) m icroporousm enbrane and
actvated MDEA (m ehyHd ethanolam ne) solutions in the CO, separation from a m ixture was evahated
wih am enbrane based gas absop ton coup lng Effects of gas and liquid flowrates as well as absorbent
and feed canponents on overall mass transfer coefficient were mvestigated Overall mass transfer coeff+
cientK,, was theoretically calcu lated based on hemodel of resistance n series Results show that activa
ted MDEA solutions could enhance mass transfer and ncrease the valies ofK ,,. The valies of he model
are In good agream entw ih those of experments
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Fig 1 Experin ental etup of man brane-based
, gas absorpton coupling
, ’ ( 1 /kg), (LM xed-gas cylnder 2 Fbwmeters 3 M anbrane
(1/k,) (1), contactor & Punps 3 7 Goolers @ Strbper
8 G as-liquid separabr 9 Soluton tank
1K ‘ Vb 4 1k + 1/(H B k) (1) P. Pressuremeter A. Sam ple point for liqui)
W= 1/k , c Bk
ke Fick Vi s Yeo, CO,
: ke ki : ,
Sy R. S, S,=daR.'S. , ,
b ke ki [9,E H MDEA \ MDEA
Henry R [ 6] MDEA
[ #8] ) )
2 32
1 ., N, /CO, 3
5 CO, Ko ’ Ko ’
, , : ,Vi>70mLs min ' K.
2 Omole 17" ,
, PZ K., , L5 ,
CO,, i PZ ,
CO, i \ E,
32mm X Eki. > K.
300 mm, 400 Bm, 300 Bm, ) Ko )
Q 05 Bm, 2 000 60 %
l 5mols L' MDEA a5 33 €O,
mol* L' PZ( pipenzine )
N, /CO,
3 , , Ko
31 €O, 4 Cw K.
Cou L i ( , , K.

) » 2 v, €O, Ko,



64 MR, 5 R A —AARBAR S0 B R F CO, AR I 883

a —s— MDEA 1%  —a—MDEA
naq —e— MDEA +PZ - —e—MDEA +PZ "
\ V,=1.0 mL - min~' V=60 mL - min "
0.4 s ]
\ Yo, =6.85 % Yeo, =6.85 %
F 0.31 . 0.2 .
X ke 8 1 :
O o021 \ J
0.1+ . *
0.1 . * .
0 0 4
20 30 40 50 60 70 80 0.2 04 06 08 1.0 1.2
Vy/(mL + min~!) V,/(mL « min~")
2 o,
Fig 2 Effects of gas and liquid fbw rates on outlet CO, concen tration
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Fig 3 Effects of gas and liquid flow rates on overallmass transfer coefficient
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Fig 4 Effects of absoent and gasm xture CO, concentration on overallmass transfer coefficien t
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Fig 5  Predicted values of overallm ass tran sfer coefficint

4

(1) M DEA , ,

[1]

[2]

[3]

[4]

[5]

[7]

[8]

CO ,
(3)

CO,

Fak-Pedesen O, Dannstran H. Separation of CO, fiom o ffshore
gas wibine exhaust[ J]. Energy Convers M gmt 1997 38( 1):
S81-S86
Zhang Q, Cussler E L. M icropo rous ho lbw fhers for gas absop-
ton[ J]. JMenbr Sci 1985 239(3): 333-345
D indoreV Y, Briman DW F, Feren PH M, etal CO2 absorp-
tion at elevaied pressures using a hollow fiberm embrane contae
tor[ J]. JM enbr Sci 2004 409 ( 1): 133-145.
Lu Janggang, W ang Lianju, Sun X mtyw, et al A bsopton of
CO, nb aqueous solutions of methy kiethano bm me and activa
ted m ethy ldiethano lm ne fran a gas m ixture in a holbw fber
contacbr[ J]. Ind Eng Chen Res 2005 449(24): 9230-9238.

, , , Cco,
[J]. , 2003 56(8):
Kumar P § Hogendoom J A, Feron PH M, et al A pproxim ate

1439-1444.

solution to predict the enhancenent factor for the reactive absorp-
tbnofagas na liquid fbw ng though am kroporousm enbrane
holbw fiber[ J]. JM anbrSeci 2003 2139(2): 231-245
B ishnoi$ RochelleG T. A bsorpton of cathon dioxide n aque
ous P perazne+ M ethyldiethano hm me[ J]. AIChE ] 2002 489
(12): 2788-2799
A barw PerezSahdo K, Xia Jianzhong Solbiliy of CO, n
(H,O + Piperazine) and n (H,0 + MDEA + Ppenzie)
[ J]. AIChE J 2003, 499( 10): 2662-267Q

R s . Cco,
[J]. : , 2005, 29( 4): 491501



