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Abstract — A technique to measure the adsorption characteristic of surface area and pore size distribution is proposed
and its performance is examined. While the existing equipment utilizes liquid nitrogen, the proposed uses carbon diox-
ide at the room temperature leading to the small measuring device with easy operation and short measurement time. The
performance of the device has been examined with micro-particle carbon cryogel and bamboo activated carbon. The
results from the proposed device compared with those of the adsorption apparatus indicate that the measurement of
meso-porous material is comparable but micro-porous material gives some error.
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Fig. 1. Schematic diagrams of a quartz crystal resonator (a) and
measuring cell module (b).
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Fig. 3. Experimental setup.
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Fig. 4. The variation of resonant frequency with the manipulated pres-
sure of carbon dioxide at room temperature in a blank quartz
crystal resonator.
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Fig. 5. A plot of resonant frequency and pressure for three runs of blank
tests.
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Fig. 6. The variation of resonant frequency of MCC and bamboo acti-

vated carbon at different pressure.

Table 1. Computed surface area and pore size and their reference values

of MCC and activated carbon

Surface area (m?/g)

Pore diameter (nm)

Adsorbate
Measured Reference Measured Reference
MCC -1 1193 1123 3771
-2 1113 34
-3 1354 3.8
Activated carbon —1 195 636 35 1.94
-2 212 39
-3 198 3.8
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Fig. 7. Pore size distribution of MCC.
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Fig. 8. Pore size distribution of bamboo activated carbon.
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a;, : BET surface area [m,/g]
C  : parameter related to heat of adsorption [-]
L  : Avogadro number [-]
M, : molecular weight of adsorbate [-]
p : pressure [Pa]

py : saturation pressure [Pa]

slskast H47H HI3= 20094 6

ol B - g

V  :adsorbed volume at adsorption pressure [cm?]
V, :adsorbed volume [cm’]
V,, :monomolecular layer volume [cm?]

. 3
V, :pore volume [c m’/g]
J2[o|A =X}
6 : monomolecular layer surface area [cm?]
G, :adsorbate density [kg/cm?]
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