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Abstract  
Water vapor adsorption on silica gel was investigated using Tian–Calvet-type 
microcalorimetry. Differential heat of adsorption data was obtained. The setup of 
microcalorimetry was used volumetric system to determine adsorption isotherms of water 
vapor–silica gel. The Langmuir model was used in the interpretation of the adsorption 
data. The Clausius–Clapeyron diagram was also given. Effective mass diffusivity of water 
vapor in the silica gel particle as a function of temperature was also determined. The silica 

gel, which was degassed under vacuum at 10−7 mbar and 120 °C for 18 h, was found to 
adsorb 0.6, 0.98, 1.1, 1.4, 2, 3.5, 11, 13, and 14 wt% water vapor at 120, 110, 100, 90, 75, 
60, 40, 35, and 30 °C, respectively. The diffusivities of water vapor inside the silica gel for 
short- and long-range periods were described using kinetics data as a function of 
temperature in the Arrhenius form. 
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