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Absorption of water, ethanol and benzene on activated carbons
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The Pittsburgh activated carbons (Calgen Co.) were cutgassed at 1,000°C for 2 hours and then
reduced with He at 1, 000°C or oxidized with Oz at 100 and 300°C to prepare three activated carbons
with different surface oxygen content. The prepared activated carbons have almost the same specific
surface areas, pore volumes and pore size distributions.

On these activated carbons, adsorption isotherms of water, ethanol and benzene were obtained.
The effect of oxygen present on the surface of the activated carbons upon the adsorbability of
these molecules was discussed. The amount of both water and ethanol adsorbed increased with in-
creasing surface oxygen content of the activated carbon. On the other hand, that of benzene was
unchanged.

It is thought that the increases of the adsorbability of water and ethanol with increasing surface
oxygen content are due to the interactions between the surface oxygen sites and the polar groups
of these molecules. The reason for the constant adsorbability of benzene on these carbons may be
that the adsorption of the benzene molecule takes place, it is thought mainly on hexagonal planes
of the activated carbon crystallites, and that benzene is a non-polar molecule and so may not

interact with surface oxygen sites.
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Table 1 Specific surface areas and pore volumes
of the samples.

Specific surface area* Pore volume®*

Samples m?/g milg
A 1, 008 0.318
B 681 0. 267
C 892 0.273

% . Nz, BET method.
#% . Cranston-Inkley method, from 10 to 300 A
pore diameter.

Sample A : Reduced with 400 torr of Hez at 1, 000
°C for 1 hour.

Sample B: Oxidized with 160 torr of Oz at 100°C
for 1 hour,

Sample C: Oxidized with 160 torr of Oz at 300°C
for 1 hour.
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Fig. 1 Pore size distributions of activated carbons.
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Table2 Weight decreases of the samples up to
1,000°C at a heating rate of 4°C/min. in

vacuum. Based on the weight at 120°C in
vacuum.,
Samples Weight decreases wt %

A 0. 52

B 0. 99

G 1.37
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Fig. 2 Adsorption isotherms of water on acti-
vated carbons at 25°C. Black symbols indicate
desorption.
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Fig. 3 Adsorption isotherm of water on acti-
vated carbon at 25°C, Black symbols indicate
desorption,
7]: Sample B.
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Fig. 4 Adsorption isotherms of ethanol on acti-
vated carbons at 0°C. Black symbols indicate
desorption.
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Tig. 5 Adsorption isotherm of ethanol on acti-
vated carbon at 0°C. Black symbols indicate

desorption.
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Fig. 6 Adsorption isotherms of benzene on acti~
vated carbons at 0°C.
A Sample A, [1: Sample B, O: Sample C.
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Table3 BET surface areas of the samples cal-
culated from Np, benzene and ethanol adso-

rptions.
Surface areas m®/g
Samples by Na by benzene by ethanel
A 1,006 976 920
B 981 991 954
C 002 a0 1,029

Postulated that the cross-sectional areas of ben-
zene and ethanol adsorbed on carbon are 41 and
22 Az respectively.
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