F21H F2W
2012 4E2 H

T WL R 2 R
Journal of Inorganic Materials

Vol. 27 No. 2
Feb., 2012

A ARSI 5 | R 288N 2 448 By 7 )

X E %S 1000-324X(2012)02-0139-07 DOI: 10.3724/SP.J.1077.2012.00139

CO, 1 H,0 7E5E M3 - B U M A RO MY 20 1 2 52

% &M % #2 & F|2 XIAO Penny?, WEBLEY Paul’, % % %

(1. RKF #5445 %, #AFa 110004; 2. Monash X% T &, B XA L Z KA 3800)

1 O EMRE N AR R 4B CO, L2 M FR BRI, 17 Db b — R #8 5  — 2 R I ATK 7873
o A A U R 23 e 2 E A T SR ) CO, Rl HpO A3 e AR B 1 A B )y 2. SRS,
TP A B AT R S IR I R, R AT CO/N, W50, B T-RUK B RERIINAELE, W& R AR &
O N R BRI K ZE SR I &, R I T R BPLEER R, K A ARG e b W B LT AN 2 58 i 3 28 e 6
CO (IR, 2y Sy Z# B FUER W, CO, £E3E M b IR W P I 2R 328 K- HoO FA W B i 28 .

KOOI TEALER KE WM SRR FiE L

mESHES: TQL74 SCEAFRIRES: A

Adsorption Equilibrium and Kinetics of CO, and H,O on Activated Carbon
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(1. School of Material and Metallurgy, Northeastern University, Shenyang 110004, China; 2. Department of Chemical Engi-
neering, Monash University, Melbourne 3800, Australia)
Abstract: Activated carbon is well applied in pressure swing adsorption process for CO, capture. The real flue gas
contains saturated water vapor as well. In this study, single and binary components adsorption equilibrium and ki-
netics of H,O/CO, were studied according to their adsorption isotherms and breakthrough curves. Results showed
that activated carbon could adsorb high amount of CO, and low amount of N,, that showed a good CO,/N, selectiv-
ity. As activated carbon contains the functional groups, the activated carbon can adsorb large amount water at high
water partial pressure. However, because of different CO, adsorption mechanism, water adsorption has almost no
impact on CO, adsorption on activated carbon. The kinetics study showed that CO, adsorption velocity on activated
carbon is much faster than that of H,O.
Key words: carbon dioxide; water vapor; adsorption; isotherm; breakthrough
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Table 1 Physical properties of activated carbon

Property Activated carbon
Original material Coconut shell
Shape Granular
Activated method Steam
BET surface/(m?-g™%) 921.7
Total pore volume /(cm®g™Y) 0.37
Nominal pore size /nm 0.73
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Fig. 1 SEM image of activated carbon
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Fig. 3 Diagram for breakthrough experiments
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Fig. 4 Pore size distribution of activated carbon calculated
from nitrogen and adsorption isotherms using DFT model
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Dots are experimental results and lines represent model fitting by sin-
gle site Langmuir equation
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