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Abstract: Carbon adsorbents, having the properties of molecular sieve, were prepared based on coal materials. A cou-
ple of modifiers were used to prepare carbon molecular sieve. The effects of modifier concentrations on the characteris-
tics of carbon molecular sieve were investigated. In order to verify the characteristics of carbon molecular sieve, the
adsorption rates of oxygen and nitrogen gases on the carbon molecular sieve were measured using Cahn microbalance
(model # : D-200). The experimental data were fitted to an adsorption rate equation and gas diffusivities were calcu-

lated. The effects of modifier molecular weight and concentration on the characteristics of carbon molecular sieve were

shown.
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Table 1. Physical Data of Oxygen and Nitrogen Gases[ 7]
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Gas Boiling Point Critical Pauling Dimension Kinetic
[°K] Temperature[* K] Length[nm] Width[nm] Diameter[nm ]

0, 90 155 0.39 0.28 0.346
N, 77 126 0.41 0.30 0.364
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Fig. 1. Schematic diagram of the experimental unit

(Cahn D-200).
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Fig. 2. Scanning electron micrograph of thermal
treatment sample (a) and 5% PEG (b).
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Fig. 3. Schematic representation of the carbon depo-

sition onto a pore.
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Fig. 4. Effect of PEG molecular weight(MW) on
the adsorbed amount of oxygen and nitro-

gen.
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Fig. 5. Effect of concentration of PEG on the
amount adsorbed of oxygen(molecular
weight 4000).
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Fig. 6. Effect of concentration of PEG on the
amount adsorbed of nitrogen(molecular
weight 4000).
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Fig. 7. Adsorbed amount of oxygen and nitrogen on
the CMS modified with 2% PPG.
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Fig. 8. Effect of PPG concentration on the adsor-
bed amount of oxygen.
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Fig. 9. Effect of PPG concentration on the adsor-
bed amount of nitrogen.
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Fig. 10. Comparison between calculated and experi-

mental data of the adsorbed amount of oxy-

gen on the CMS modified with 5% PPG.
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Table 2. Diffusivity, Selectivity and Adsorption capacity of O; and N, in CMS

. Diffusivity D[107%em’s™'] | Selectivity Ads. capacity[cc/g]

Sample ID | Mol. weight |Conc.[wt %] Do, Do Dey/Di o N,
Initial sample 9.2 3.5 2.63 2.90 2.99
1 9.3 2.3 4,04 2.45 3.13

CMS-PPG 1000 2 9.7 3.6 2.69 2.57 2.25
5 7.6 0.1 7.6 2.55 3.16

1 8.8 2.8 3.14 2.26 2.22

400 2 5.7 2.1 2.71 2.72 2.25
CMS-PEG 5 2.4 1.2 2.0 242 3.48
1 10.7 0.7 15.3 2.16 3.63

4000 2 54 1.1 491 2.33 2.52
5 2.0 0.1 20.0 2.55 3.02
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