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Abstract : In order to solve the problem of adsorbents for the separation of CH,/CO, from coal bed methane, activated carbon adsorbent was
prepared by steam activation process with coconut shell carbonized material as raw material. The effects of activation temperature , activation
time and dosage of modifier on the separation performance of CH,/CO, by pressure swing adsorption were studied. The results show that
the optimum conditions for preparation of activated carbon adsorbent are as follows : carbonization temperature is 600 °C ,activation temper-
ature is 800 °C ,activation time is 30 min,dosage of modifier is 10%. Under the optimum conditions, the saturated adsorption capacity of
the prepared activated carbon adsorbent for CH, and CO, is 2.34 mmol/g and 3.23 mmol/g respectively. The equilibrium adsorption sepa-
ration coefficient is 10.27 ,which is 190% higher than that without modification. There is a good separation effect for CO,/CH,. The CO,/
CH, equilibrium adsorption separation coefficient and the adsorption capacity of CO, and CH, increase firstly and then decrease with the
increase of activation temperature. This is because when the activation temperature reaches 800 °C , the activation temperature reaction

speed increases significantly, which makes the wall of the micropores easy to burn through to form mesopores,and even further form macro-
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pores. The specific surface area of activated carbon adsorbent decreases,the number of micropores decreases,and the adsorption capacity

decreases. The CO,/CH, equilibrium separation coefficient and the adsorption capacity of CO, and CH, increase at first and then decrease

with the extension of activation time. The reason is that after the activation time reaches 30 minutes , more water vapor reacts with the car-

bon to burn through the micropores,resulting in the decrease of the specific surface area and volume of the micropores,as well as the de-

crease of the adsorption capacity of adsorbent for CO, and CH, ,and the reduction of CO, adsorption capacity is more obvious. The equilib-

rium separation coefficient of CO,/CH, increases gradually with the increase of modifier content,and the adsorption capacity of CO,and

CH, increase firstly and then decrease, The adsorption performance of the adsorbent for CO, is significantly improved, while the adsorption

performance for CH, is significantly reduced.
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Table 1 Proximate and ultimate analysis

of coconut shell char

Tk 5387/ % TEET/ %
M ad A d Vd C daf H daf O daf N daf 5 daf
5.67 200 1153 9282 254 433 031 0.0l

.0 & Bl 22 WA TR
*2 BEREERERSWN
Table 2 Attribute of high temperature coal tar

TCE N/ % Viscosity/  Density/
M/% A/% R
C H N S (Pa-s) (kg-m™)
89.61 435 1.02 045 530 0.12 676 1235
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Fig.2  Effect of activation temperature on yield of adsorbent
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Fig.3 Effect of activation temperature on iodine value of adsorbent
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Fig.4 Effect of adsorbents prepared at different activation
temperatures on CH, and CO, PSA
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Table 3 Fitting date of adsorption isotherms line of adsorbents prepared at different activation temperatures

and CO,/CH, equilibrium separation coefficient

Q,/(mol - kg™") k R
Activation temperatures/C a
CH, CO, CH, Co, CH, Co,
750 2.09 2.87 0.87 6.46 0.999 0.976 10.24
800 2.34 3.23 0.66 491 0.999 0.972 10.27
850 1.33 2.07 0.52 3.44 0.999 0.983 10.24
900 0.59 0.81 0.52 2.67 0.999 0.975 6.90
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Table 4 Fitting date of adsorption isotherms line of adsorbents prepared at different

activation time and CO,/CH, equilibrium separation coefficient

Q,/ (mol + kg™")

k

R

a

Activation time/min

CH, o, CH, o, CH, o,
20 2.11 2.99 0.78 3.72 0.999 0.975 6.79
30 2.34 3.23 0.66 4.91 0.999 0.972 10.27
35 2.17 3.31 0.71 4.16 0.999 0.978 8.94
40 2.15 3.21 0.68 3.79 0.999 0.975 8.34
45 2.03 3.01 0.58 3.03 0.999 0.974 7.75
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Table 5 Fitting date of adsorption isotherms line of adsorbents prepared at different dosage of modifier and
CO,/CH, equilibrium separation coefficient
Q,/ (mol + kg™) k R
Dosage of modifier/% «
CcH, o, CH, O, cH, €O,
0 2.33 3.22 0.89 2.28 0.999 0.976 3.54
4 2.55 3.41 0.74 3.01 0.999 0.975 5.50
6 2.45 3.56 0.76 3.16 0.999 0.978 6.00
8 2.40 3.45 0.72 3.65 0.999 0.982 7.29
10 2.34 3.23 0.66 4.91 0.999 0.972 10.27
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