J. of Korean Ind. & Eng. Chemistry,
Vol.7, No.2, April 1996, 308-314

48 2|0 HIFH - A 22 Z3EREE

— =

o AT
HIM o AYMAST
ddF-0ol¥eal-g5 2

Layer Growth Rate of Benzene Layer from Benzene-Cyclohexane Mixtures in
Layer Crystallizer

Kwang-Joo Kim, Jung-Min Lee, and Seung-Kon Ryu*

Dept. of Chem. Eng., Chungnam Nat'l Univ., Taejon 305-764, Korea
*Chem. Eng. Div., Korea Research Institute of Chemical Technology, Taejon 305-343, Korea
(Received October 31, 1995, Acepted March 13, 1996)

Qo A% Ayl WA-AZEUAL TRV WA AYHBEEo} ZAE At AYHREEE A
Ao W] RREE AYe) o2y lojxl AAEAL Azl e ABBAM 0 22 Az eic. AN
AAGEst A3 EHeEs, 8499 £x9 42 Ao Funyzo 4BAAT} dolFt. o o4 T3A
HE AAARSEE FIAYEY 250 uldstede. A AN Y 4N Y BAAY S5 TAs}el Ao FHL
E % AWFAL A5Y ¢ gt 2e4o] ANHUT. Swi% 2 W0wi%e] AT2aA4s 19T WA-AZZA4 23
Bl Hstel olef 02 WheRd4 Aoz ol AWTAL A2s} R0 AN Ashoh wlzm e,

Abstract: The crystal growth rate of benzene from benzene-cyclohexane mixtures at a cylindrical layer crystallizer
was determined from the slope of the line of correlation between operating time and layer thickness. The thickness of
crystal layer was obtained from the amount of crystal deposited on the cooled wall surface of the crystallizer. The crys-
tal growth rate was related with the degree of subcooling, which was defined as the difference between temperature of
melt and that of growing crystal surface. The linear crystal growth rate for binary mixtures was proportional to the sec-
ond power of the degree of subcooling. Equation model which was obtained from data through the rate of heat and mass
transfer in the crystallizer and thus can tell crystal thickness and surface temperature of crystal layer according to the
elapsed time was presented and successfully correlated to the experimental data. For the benzene-cyclohexane mixtures
containg 5wt% and 10wt% of cyclohexane, the comparison of experimental data with calculation using model equation
was done for crystal thickness corresponding to the various cooling temperatures.
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1. Thermostat bath for melt
2. Cylindrical crystallizer

5. Circulation pump
6. Temperature indicator
3. Thermostat bath for coolant 7. Melt

4. Agitator 8. Methanol

Fig. 1. Schematic diagram for experimental appara-
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Fig. 3. Layer heat transfer coefficient between melt
and crystallizer against agitation rate.
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Fig. 4. Typical variations for mass of crystals, crys-
tal thickness, temperature of crystal surface

and crystal growth rate against time.
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specific heat[cal/g C]
inside diameter of crystallizer[cm]
outside diameter of crystallizer[cm]

T O U

length of the crystallizer covered with crystal
to the axial directionfcm]

=

film heat transfer coefficient[ cal/cm? sec °C ]

=
kS

thermal conductivity coefficient of wall of

crystallizer[ cal/em sec C ]

k thermal conductivity coefficient of crystal[ cal
Jem sec C ]

LMTD logarism mean of temperature difference for
heat transfer{ C]

Np,  Prandtl number

Nr.  Reynolds number

T temperature [ C]

T, temperature of bulk in melt[ C]

T. temperature of coolant[ C]

T, surface temperature of crystal layer[ C ]

U overall heat transfer coefficient|cal/cm? sec
€]

X, thickness of crystal layer[cm]

Xy thickness of crystallizer wall[cm]

W amount of crystallization per surface area of

crystallizer| g/cm?]

Greek letters

g time[ sec ]

A latent heat of crystallization[ cal/cm®]
0 density[ g/cm?]

Subscripts

m melt in the bulk

c coolant

1 inlet

] distinction

0 outlet

S solid layer

w crystallizer wall

1 outside of crystallizer

2 inside of crystallizer
SR
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