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Abstract
studied. The results show that viscose-based activated carbon fiber( V-ACF) and polyacrylonitrile-based activated
carbon fibers (PAN-ACF) for CO,and N, have a good adsorption efficiency,the adsorption factor of V-ACF rea-
ches up to 9 for CO, and N, ,which indicates that ACF is a good adsorption-desorption materials. Adsorption on

Adsorption and desorption characteristics of activated carbon fibers (ACF) for CO, and N, were

ACF for CO, at different concentrations and temperatures indicates that adsorption on ACF for CO, is easier at
high concentrations. The effects on the adsorption at different desorption temperatures or times and thermal stabil-
ity of ACF are discussed. The results show that CO, is easier of desorption at high desorption temperatures or long
times, the time of regeneration is short and the best time of desorption is 15 min. The regeneration efficiency of
ACF is 86% in the repeated same experiments.
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Table 1 Parameters of active carbon fibers
B AL (mL/g) fLEB (mL/g)  ALEE R (m/g) LR (m®/g) SwaL /Sq. (%) T (m?/g)
V-ACF 0.361 0.561 1 098 1 286 85 128
PAN-ACF 0.244 0.278 498 941 53 132
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Fig. 1  Schematic diagram of adsorption/desorption apparatus
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and N, on various ACF
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Fig.3 Relation between adsorption amount of

CO, and time at different concentrations
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Fig.4 Relation between adsorption amount of

CO, and time at different temperatures

2.2 ACF B ae R R
2.2.1  fRA IR E A ut ] R 6 % R

AR SR AL, 22 £L A 5 W B ot A R — A R
TR AT 3 8 ) e — A W Ak AT T LA gk 29
. WS Y 0 AT TR R 57 ( ACE) 3 A — ) RE, AR5

B K N, R E e I B gk 2 I PR AR AAY V-
ACF T AT o TS 715 WY T A [ A Al JEE 5 P A 200
M 5¢ &, o 50 3R WL, AE AR [ 00 A A i TR 2% 1F R
(20 min) 38 5o 390 A A EE , CO, 1P A= R0R A B
ZHEI BN, B PR SOCR LR B B AR, 1E E TR
97% , Uk W14 Jon gk A 3l B X N, A PR AR AR R
M, T 3 0 A Al 3 T B CO, R AR A A Y,
BV 7 A i A AT L B R X T BR CO, A 5, s iR
TR AE AT AP R K B S G
{EEANR G R I PR RE Sy <y T D 7S v AP R N
FR B3 A L B R T B J2: 120 °C

100 o o o

80 |
- CO,
-\,

60

TR (%)

40 1 1 1 J
60 80 100 120
T (°C)
5 RENEE S M AERCR R C R
Fig.5 Relation between regeneration efficiency

and various temperatures
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Fig. 7 Desorption properties of

ACF after regeneration
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Table 2 Time of regeneration breakthrough of ACF

[EERVS 3 PRSI E] (s) AR (% )
0 1 020 -
1 983 96.36
2 928 90.98
3 890 87.3
4 885 86.78
5 884.2 86.68
3% #

(1) ACF XJ T BR M < CO, J& —Fh AR 47 1 1%
BiF o3 B 4 R R H IR R R IS MR AR i X €O,
IR R AR g W B B R 3R, Hor VACE X CO, I Fff
iR 37.5 mg/g, HHXF A CO, il N, HARL
(o0 B R 0 B R BGAE 9,

(2) FEN TRV B LB T 9 S 36 3R B, o T IR ik
FER) CO, i 42 [l el B2 38 K. ACF 7 A ) i B2
X CO, 11 W o Bl 2 38 5 1 38 Jon i B S 1 R AU,
W] CO, 1 ACF 1 i) W R 2 4 B B by~ A o 2
AR I, A R T B B AR A ) W

(3) ACK & B i 5 PR 1) fide BT 2 232, 3 3ok 34 Jon
Brild B, CO, M PR A ROCR B Z 34 i, {3 N, 194
RORTLT A 24k, B TE B8 A B U B2 R X T I B
CO, B4 By o doc A 09 M A1 3R B A0 B 18] 4 1) 2
120 °C F1 15 min,

(4) 38 b AHOR [R] 1 5 30 6 ), ACF MERERRE , 1T
A= AT AE 86 % , 38 3xb 38 I it A L B ) P A O
B 2 1 T, U D IR A = R R €O, 7
MW B AE ACF b R 5 A AT Hh o

2 % X B

[1] Li Zhao, Ernst Riensche, Rein Hard Menzer A. Parametric
study of CO,/N, gas separation membrane processes for
post-combustion capture. Journal of Membrane Science,

2008,11(5):1 ~11

Jochen Oexmann, Christian Hensel, Alfons Kather. Post-

combustion CO,-capture from coal-fired power plants: Pre-

liminary evaluation of an integrated chemicalabsorption
process with piperazine-promoted potassium carbonate. In-

ternational Journal of Greenhouse Gas Control, 2008, 2

(15):539 ~552

[3] Praveen Linga, Rajnish Kumar. The clathrate hydrate

process for post and pre-combustion capture of carbon diox-

ide. Journal of Hazardous Materials,2007,149 (6) :625 ~

629

Walker P. L., Austin L. G. , Nandi S. P. Chemistry and

Physics of Carbon. Dekker, New York, 1966. 125

R K . TR IR U T AR AT 4. e ) 4T 4

55,2003 ,28(5) .27 ~31

Abanades Jcarlos. Capture of CO, from combustion gases in

a fluidized bed of CaO. AICHE Journal ,2004,50(7) :1614

~1622

Carlos A. G., Alirio E. Rodrigues electric swing adsorp-

tion for CO, removal from flue gases. Elsevier Ltd. ,2008,
2(11) :194 ~202

—
o)
[

Merel J. ,Clausse M., Meunier F. Carbon dioxide capture
by indirect thermal swing adsorption using 13X zeolite. En-

viron. Prog. ,2006,25(6) :327 ~333





