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Abstract — Separation of naphthalene from naphthalene-benzothiophene mixture has been studied by crystallization using
methanol as a solvent. The phenomena of inclusions trapped in naphthalene crystals were explored. The inclusion of impurity
in crystals was investigated through process variables like the cooling rate, the subcooling degree and the ratio of solvent to
organic mixtures. The purity of crystals was related 1o the crystal growth rate, mass transfer coefficient, residual concentration
and feed concentration. The crystal growth rate of naphthalene from naphthalene-benzothiophene mixture with methanol as a
solvent is proportional to the supersaturagion to the 3.2 power. Morphological study proved that inclusion of impurity in crys-
tals can be controlled by the cooling rate,
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Fig. 1. A schematic diagram of apparatus for a cooling crystallization.
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Fig. 2. bolublhty of naphthalene in solution.
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Fig, 3. Purity of naphthalene with subcooling degree in crystallization
of organic mixture of 97 wt% naphthalene.
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A :surface area of crystals [m?]
b : cooling rate [K/sj
: conceniration of solution [kg/kg]
c*  :saturation concentration [kg/kg]
Ac  :supersaturation [kg/kg]
f : function defined in Eq. (8)
g :order of crystal growth rate
G :overall crystal growth rate [m/s]
L :crystal size [m]
k; :mass iransfer coefficient [mkg®/kg¥s]
k; :overall crystal growth rate coefficient [m/s]
: nucleation rate coefficient [kg'™"/kg'™s]
K, :effective distribution coefficient
n :order of nucleation rate
8§ :supersaturation rate [kg/kgs]
t : time[s]
AT subcooling degree [K]
X, :mass fraction of organic mixture fed [kg/kg)
Xy :oass fraction of impurity in residoal organics [ke/kg]
X, :mass fraction of impurity in crystal [wit%)
W, :mass of solvent [kg]
p, :density of crystal [kg/m’]
p; :density of solution [kg/m’]
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