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Abstract—The eutectic mixture of benzene-cyclohexane was separated by the nonadiabatic column crystalli-
zation process of bench scale. Experimental determinations were made of temperature and concentration profi-
les established during the purification of benzene with cyclohexane as impurity under steady state, batch
conditions of operation. The comparison of the performance of purification in the nonadiabatic column crystalli-
zer with that in the adiabatic column crystallizer, phenomena of the freezing zone and the effect of initial
concentration were discussed. The back mixing of the purification zone in the nonadiabatic column crystallizer
was a twentieth times of that in adiabatic column crystallizer. Benzene containing below 100 ppm cyclohexane
was obtained by processing feed material with 30000 to 70000 ppm cyclohexane.
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Fig. 1. Schematic of solid phase and the reflux liquid in
counter current in purification zone.
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Fig. 2. Differential element in purification zone.
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Fig. 3. Differential element in purification zone for non-
adiabetic system.
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Fig. 4. Process flow diagram of column crystallization.

1. Chiller 1 5. Feed material
2. Chiller 2 storage tank
3. Constant temper- 6. Recovery tank
ature bath 7. Product storage tank
4. Column crystal- 8. Temperature recorder
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- Conveyor : spiral type
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Fig. 5. Temperature profiles and the relevent equilibrium
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gram.

» Sampling point No. : 12 point

» Pitch :1.2cm
- Blade clearance :4 mm
- Shaft diameter :1lem

+ Insulation mat’l : polyurethan form
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Fig. 6. Comparison of equilibrium profile and experimen-
tal profile on an isothermal condition.
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Fig. 8. The dependence of the composition upon the tem-
perature profile in the purification zone.
(Tf=-12¢, Tm=7C, rpm=100, Co=5.6 wt%
C6H12)
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Table 1. Comparison of axial dispersion coefficient for
Schildknecht type column crystallizer

Dispersion

Authors coefficient(cm?/sec) Reference
Gates(1970) 1.3-1.7 7
Albertins(1969) 16-35 1
Henrys(1970) 1.5-3.3 8
Cutts(1974) 0.25-0.63 6
This study 0.08-0.38
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5. 4 =
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452 ©]A 4 Schildknechtd ZAA3}7| R} A=A
th
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(3) vty AHA57)E ]3] benzenedol| &
++%1 30000-70000 ppm 2] cyclohexane-2- 100 ppm ©] 8}
2 AAE 5 itk

(4) BA37] Q43 A}l 58 wt% cyclohexane
2] benzene-cyclohexane#| 2] 243} 429} sl yzt )
X EAL,

152
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A&
: heat transfer area [cm?]
a : area available for interphase mass transfer per
unit volume of column [cm%/cc]
b :intercept of phase relation
C, :specific heat [cal/g°K]
D  :axial dispersion coefficient [cm?/sec]
d  :column diameter [cm]
K  :liquid phase mass transfer coefficient [cm/sec]

k; :constant, Yo—X [wt%]

L  :liquid flow rate [g/cm]

m :slope of phase relation

Mp :mass transfer rate of impurity because of axial
dispersion [g/sec]

My : mass transfer rate of impurity from the adhering
liquid to free liquid [g/sec]

n :constant in eq. (7)

S  :solid flow rate [g/cm]
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T  :temperature [T ]

U  :overall heat transfer coefficient

X  :mole fraction of the impurity in the solid phase
[-]

Y  :mole fraction of the impurity in the liquid phase
[-]

Y :adhering liquid impurity composition [wt%]

Y* :equilibrium composition [wt%]

Z  :column position [cm]

agzlolA Xt

o, :S/DpAn

p  :density [g/cm®]

®, 1 : liquid volume fraction [-]

A :latent heat [cal/g]

v :solidification rate [cm/sec]

¥ :impurity composition of solid phase [wt%]

SHAX}

a : adhering liquid

f : freezing zone

m : melting point

o : position, Z=0

p  :purification zone

w  :column wall

) : crystal surface
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