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Abstract — A technique to measure the adsorption characteristic of surface area and pore size of a ceramic thin film is
proposed, and its performance is examine. The thin film is fabricated directly on the resonator surface to measure the
adsorption capacity of the film as it is, and using carbon dioxide makes the measurement easy. The results indicates that
the measured surface area is satisfactory, while the pore size has some error. It is suggested that readily available carbon
dioxide can be used to determine adsorption capacity of thin film at room temperature.
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Fig. 1. Process diagram of sensor preparation.
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Fig. 2. A schematic diagram of experimental setup.
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Fig. 3. A plot of resonant frequency and pressure for three runs of
blank tests.
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Fig. 4. Variation of resonant frequency of TEOS thin film with dif-
ferent pressures.
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Table 1. Measured surface area and pore size of TEOS thin film

Adsorbate Surface area (m?/g) Pore diameter (nm)
TEOS - 1 586 1.7

-2 584 3.9

-3 584 1.9

-4 638 2.6
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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]
V : adsorbed volume at adsorption pressure[cm’]
V, : adsorbed volume[cm®]
V,, : monomolecular layer volume[cm®]
. 3
V, :pore volume[cm’/g]
J2[o|A =X}

G : monomolecular layer surface area[cm?]
p, : adsorbate density[kg/em®]
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