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Adsorption Affected by Relationship Between Pore Sizes of
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In this study, the relationship between the pore size distribution and the adsorption amount of adsorbates is
investigated in detail. Adsorption amounts of non-polar adsorbates were greater than those of polar adsorbates
because of slight negative charge on surfaces of adsorbents. The adsorption of benzene on the surface of absorb-
ents was largely influenced by the specific pore size of 2~4 times of benzene diameter. But in case of toluene,
the adsorption of toluene was affected by pore sizes of 2~4 times as well as 4~6 times of the diameter of
toluene. Both acetone and MEK were examined by the same method. The adsorption of acetone was influenced
by pore sizes of 2~4 times of the diameter of acetone. But acetone does not look to be built up muiti-layer on
those pore sizes. Since acetone molecule is small and its mobility is so fast, it is assumed that the adsorption
and desorption of acetone is simultaneously occurred at the same time even at room temperature. In case of
MEK, MEK was effected by pore sizes of 2~4 times of the diameter of MEK.
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Table 1. Characteristics of activated carbons

Activated carbon Maker Sger, m/g S, m’/g Vi, em’g De, A
1 ACT Takeda 1,323 4,094 0.607 188
2 ACA Calgon60 1,007 3,156 0481 19.12
3 ACC Calgon70 1,242 4,101 0613 1975
4 ACI China 1,123 3,484 0.523 186

Table 2. Adsorption amounts of adsorbates on adsorbents

Adsorbents
Adsorbates ACT ACA ACC ACI
' Benzene 435 3.94 410 -
~Adsorption Toluene 397 371 399 -
amounts - 3 262
(mmol/g) Acetone 2.58 62 z
MEK - 3.37 3.37 3.28
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Fig. 1. Cumulative surface area of various activated
carbons according to pore sizes calculated by

BJH method for adsorption of benzene.

1200

1000

800

800

400

200

BJH adsorption cumulative surface area, m/g

ACT

ACC ACA

Adsorbents

3. Cumulative surface area of various activated
carhons according to pore sizes calculated by
BIH method for adsorption of toluene.
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Fig. 2. Comparison of amounts of benzene adsorbed
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bons by dynamic method.

Amount of toluene adsorbed, mmol/g

ACT

ACC ACA

Adsorbents

Fig. 4. Comparison of amounts of toluene adsorbed
between ACT, ACC and ACA activated car-
bons by dynamic method.
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Fig. 5. Comparison between measured and calculated
adsorption amounts of benzene on ACT, ACA
and ACC activated carbons.

Table 3. Factors according to pore ranges of adsorbents

W Measured adsorption amount
I3 Calculated adsorption amount

Amount of toluene adsorbed, mmol/g

ACT ACC ACA
Adsorbents

Fig. 6. Comparison between measured and calculated
adsorption amounts of toluene on ACT, ACA
and ACC activated carbons.

Pore range of adsorbents
Adsorbates/molecular diameter Adﬁﬁiﬁ%ﬁizﬂﬁgm 2~4 times 4~6 times over 6 times
Benzene vapor/4.97A 5~10A 10~20A 20~30A 30A~
Toluene vapor/5.92A 6~12A 12~24A 24~36A 36A~
Factor for non-polar adsorbents |- 0.72 1.53 09 0.1
Acetone vapor/4.30A 43~86A 86~172A 17.2~25.8A 25.8A ~
MEK vapor/5.587A 56~112A 112~224A | 224~336A 336A~
Factor for polar adsorbents 0.21 1.01 03 0.01
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Fig. 7. Cumulative surface area of variousactivated
carbons according to pore sizes calculated by
BJH method for adsorption of acetone.
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Fig. 9. Comparison of damounts of acetone adsorbed
between ACC, ACI and ACA activated car-
bons by dynamic method.
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Fig. 11. Comparison between measured and calculated
adsorption amounts of acetone on ACC, ACI
and ACA activated carbons.
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Fig. 8. Cumulative surface area of various activated
carhons according to pore sizes calculated by
BJH method for adsorption of MEK.
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Fig. 10. Comparison of amounts of MEK adsorbed

between ACC, ACI and ACA activated car-
bons by dynamic method.
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Fig. 12. Comparison between measured and calculated
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adsorption amounts of MEK on ACC, ACI
and ACA activated carbons.
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