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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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Abstract  Water vapor adsoeption on silica gel was
imvestigiied  using  Tian=Cabvet-type  microcalonmetry.
[ifferenial hem of adsorpiion data was obtined. The
selup al microcalonmelry was used volusmetne syshem W
delermine adsorption isotherms of waler vapor—alica gel.
The Langmuir model was used in the imespretation of the
mlsarpian daa, The Clausins—Clapevion diagram wis slin
piven. Elfeive mass diffusiviry of water sapor in the
silica gel particle ax a funcion of wmperature was also
determined. The silica gel, which was degassed under
vagsam ai 1077 mbar and 1200 C for 18 b, was feund 10
mlsorh 06, 08, 1.0, L4, 2,25, L1 13, ond 14 wos waner
wapar at 120, 110, D00, 90, 75, 60, 40, 35, and 30 °C,
respecively. The diffusiviiies of waier vapor mside ihe
silica gel fo shoai- and long-range perinds were described
using kisetics data @ Tanetion of femperam: i the
Arweznius foom.
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List of symbols

[ Langmuir constant
€. Equilibrium concenration. kg m—*
Do Elfective diffusivity, m &'

Dy Reference diffusivily, m' s

Al Heat of vaporzion, & ks

AR Imegral hest of adseepuion, k1 k™"

AF Differemial heat of sdsorpiian, K1 mel ™

E Ditfasion activation energy, § mal -1

n Eigeii valie

w Amuount of adsorbate mol Isg'J

1 Pressure, P

o Rudisgs of mdsorhem gransle, m

B el gas comstant, ) mol K

i Time, =

T Temperavare, K

W Avernge adsorbale concenimation, kg, kgz'

Wy Monclayer sbsarpivs coverage, kg hgs '

W,  Awerage admeption coverage at time 1, kge kg !
W,  Adserhate concentraion in equilibrium, ke ko'
Introdustion

The sdsorption of an ad=oeptive on an adsorbent depends
on several faciors such as oysiallise stroctone of ihe
mdsorhem, poge dimessions, porosity, surface energy,
surface ansa, types o adsorhate, 40, The propermics of
adsorheni=adsorbate pair are important Far same areas Tor
such @ adsoeprion hear pamps ibat provide hesting and
coaling by urilizing thermal energy sources such as podar
cucrgy. geolberinal encrgy, peak ckuinicity, and waslc
heat from industrial processes [1-1]. The propestics of
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