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Abstract : Effect of physical property of activated carbon on its carbon dioxide adsorption was investigated for the effective
control of carbon dioxide. Pinewood sawdust and coal were used as raw materials of activated carbon. Specific surface area,
micropore volume and mesopore volume of the prepared activated carbons were determined, respectively. The prepared activated
carbons were analyzed for their adsorption capacity of carbon dioxide. The adsorption capacity was then presented with respect to
the surface area, micropore volume and mesopore volume, respectively. As a result, the specific surface area and micropore
volume of both pinewood and coal activated carbon were highly related to its carbon dioxide capacity. Its mesopore volume
hardly affected its carbon dioxide capacity. Preparation of activated carbon with high specific surface area and micropore volume
was found to be critical to the effective control of carbon dioxide.

Keywords : Carbon dioxide, Activated carbon, Specific surface area, Pore volume
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Table 1. Physical properties of the prepared activated carbons [19]
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Carbonization Activation Physical property
Raw Sample - - — -
material number | Temp. | Time | Temp. Time | Water injection BET Micropore volume Mesopore volume
© | | (O | o (gght) | m’gh (em’g) (em’g)
P1 500 1.5 900 1 4.1 496 0.2 0.024
P2 500 1.5 1000 1 4.1 829 0.295 0.207
P3 500 1.5 1100 1 4.1 924 0.356 0.064
P4 500 1.5 900 1 5.4 698 0.248 0.094
P5 600 1.5 900 1 5.4 1128 0.388 0.579
) P6 600 1.5 1000 1 54 791 0.271 0.358
v};(‘)‘:)ed P7 600 | 15 | 1100 1 5.4 623 0.236 0.034
P8 600 1.5 900 1 45 949 0.338 0.328
P9 600 1.5 900 1 6.3 692 0.27 0.104
P10 600 1.5 900 0.25 1 472 0.161 0.028
P11 600 1.5 900 0.25 2 576 0.191 0.047
P12 600 1.5 800 0.5 2 571 0.196 0.016
P13 650 1.5 1000 1 53 663 0.237 0.239
Cl 700 0.5 900 1 5 300 0.106 0.061
C2 700 0.5 900 1 6 504 0.188 0.0621
C3 700 0.5 900 1 7 477 0.182 0.047
C4 700 0.5 900 1.5 5 572 0214 0.098
C5 700 0.5 900 1.5 6 629 0.234 0.089
Coal C6 700 0.5 900 1.5 7 690 0.243 0.079
C7 700 0.5 900 1.5 8 626 0.207 0.092
C8 700 0.5 900 2 6 604 0.221 0.087
c9 700 0.5 900 0.5 6 339 0.118 0.026
C10 700 0.5 900 0.5 4 313 0.091 0.071
Cl11 700 0.5 900 0.5 3 279 0.08 0.06
C12 700 0.5 900 0.5 2 270 0.076 0.056
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Figure 1. CO, adsorption test results for pinewood activated carbons.
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Figure 2. CO, adsorption test results for coal activated carbons.
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Figure 3. CO; adsorption capacity with the BET surface area of
pinewood activated carbon.
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Figure 4. CO, adsorption capacity with the micropore volume of
pinewood activated carbon.
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Figure 5. CO; adsorption capacity with the mesopore volume of
pinewood activated carbon.
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Figure 6. CO, adsorption capacity with the BET surface area of
coal activated carbon.
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Figure 7. CO; adsorption capacity with the micropore volume of
coal activated carbon.
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Figure 8. CO, adsorption capacity with the mesopore volume of
coal activated carbon.
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Figure 9. CO, adsorption capacity with the BET surface area of
pinewood and coal activated carbon.
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Figure 10. CO; adsorption capacity with the micropore volume of
pinewood and coal activated carbon.
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Figure 11. CO, adsorption capacity with the mesopore volume of
pinewood and coal activated carbon.
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