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Abstract

In recent years, the indoor environmental pollution has been seriously a social problem and the develop-
ment of the functional materials with humidity control or chemicals and odor-adsorption properties has
been strongly expected. In this study, for the design and application of the good adsorbents for humidity
control and VOC (volatile organic compounds) gases, the amounts of water vapor or toluene gas adsorbed
on the various natural materials, such as siliceous shale from the Wakkanai formation, spanish sepiolite,
Niki zeolite, and abies sachalinensis masters carbide, were investigated by the adsorption isotherm method,
the constant temperature and changeable humidity method, and the detector tube method. Comparing the
adsorption-desorption behavior, the analytical procedures, which were available for quantitative evaluation
of humidity control and gas-adsorption characteristics, can be proposed. For the humidity control charac-
teristic, the adsorption isotherm method would be more convenient and accurate than the constant tempera-
ture and changeable humidity method. From the differences in the amounts of water vapor adsorbed
between the relative partial pressures of 0.5 and 0.9, and the slopes of the adsorption isotherms in the rela-
tive partial pressures of 0.5-0.7, siliceous shale from the Wakkanai formation was found to be the most ex-
cellent humidity control material. Concerning the toluene gas-adsorption characteristic, both the
adsorption isotherm and detector tube methods would be necessary, because the adsorption-desorption be-
havior changed depending on the amounts of water molecule on the surfaces of the materials. From the
slopes of the difference adsorption isotherms in the relative partial pressures of 0-0.005, and the changes in
the toluene gas concentration (100ppm), which were measured by the detector tube method, it was clarified
that abies sachalinensis masters carbide had high holding ability for toluene gas.

KEY-WORDS: Humidity control property, Gas-adsorption property, Adsorption isotherm, Indoor environ-
mental pollution, VOC
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