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Abstract—The concentration of the mixture changes during the drying process of porous materials contain-
ing binary mixture, when a component is removed preferentially, so called the selectivity of the drying process.
The selectivity depends on the phase equilibria, gas- and liquid-side mass transfer for given drying conditions.
For this reason the less volatile component can be removed preferentially during the drying of porous mater-
jals containing binary mixture with azeotrope point. The liquid-side mass transfer rate of the constant rate
period differs from that of the falling rate period. The liquid-side mass transfer rate depends on the characteri-
stic of the porous materials(size and length of the capillary). The influence of the liquid-side mass transfer
on the selectivity is, therefore, very important. In this study, the distribution of the concentration and the
content of the binary mixtures in the porous materials were determined to investigate the influence of the
liquid-side mass transfer on the selectivity.
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Fig. 1. Schematic diagram of the composition curves for
gas- and liquid-phase diffusion-controlled drying
process.
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Ah, :latent heat of vaporization [kJ/kg]

K, : characteristic number of gas-phase mass trans-

fer [-]
K, : characteristic number of liquid-phase mass trans-
" fer [-]
k, :gas-phase mass transfer coefficient [m/s]
k,  :liquid-phase mass transfer coefficient [m/s]

m :drying flux [kg/m?h]



M  :mass [kg]

N :molar drying flux [kmol/m2h]
NTU: number of transfer unit {-]
p :pressure [atm]

r, :relative drying rate of component 1 [-]
S, :selectivity [-]

T :temperature [C]

v;  :liquid-phase bulk velocity [m/s]
X  :moisture [kg/kg air]

X  :molar moisture [kmol/kg air]
X  :mole fraction [kg/kg]

z  :height {mm]

az :relative volatility [-]

¥y  :activity coefficient [-]

p :density [kg/m®]

¥ :porosity [-]

AHX}

*  :saturated state

X}

0  :initial condition

1  :isopropyl alcohol

2 :water

3  :drying medium

g  :gas-phase

l : liquid phase
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