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Measurement of isothermal adsorption / desorption rate of water vapor and
clarification of mass transfer characteristics for vapor adsorbents coated on

heat transfer plate

Hamamoto, Yoshinori
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QCM
0.1 m/s

The reaction rate of isothermal adsorption / desorption of water vapor was
measured for thin film adsorbents coated on a heat transfer plate. The cantilever method and the QCM
method were adopted as the measurement apparatus. We confirmed that the temperature dependence of
the rate can be represented by Arrhenius plot. In addition, each water vapor transfer resistance in

the concentration boundary layer on the surface of the adsorbent and the vapor diffusion in the
particle was separated. We clarified that the resistance of the concentration boundary layer was
negligible in vapor and that the resistance became sufficiently small when the moist air flow rate
was about 0.1 m/s in adsorption or desorption process. Finally, we presented the empirical formula
to predict these transfer resistances.
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1: Measurement sample

2: Aluminum tape

3: Electric heater and cable
4: Silicon rubber

5: Cantilever

6: Thermocouple

7: Laser displacement sen:
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8: Data logger
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Deo [M?/S]

1.39x10°

Aol-]

0.45
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Deo [m?/s] 3.07x10°
Ao [-] 0.45
Ao [m/s] 1.71x10°
B. [(m/s)"*] 2.40x107
E, [J/mol] 42000
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