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Abstract — The Kinetic equations were experimentally studied for a salting out system of NaCl brine and
ethanol using CMSMPR (Continuous Mixed Suspension Mixed Product Removal) crystallizer.

Experiment was carried out in the steady state with varying agitator speed to establish the critical agitator
speed and RPM dependence on the nucleation rate.

While growth rate was found to be proportional to the supersaturation, beyond the critical agitator
speed the nucleation rate was found to be proportional to 0.8 power of supersaturation and to suspension
density and to 3.2 power of RPM.
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Fig. 1. Flow diagram of crystallization system.

1. Crystallizer 5. Impeller

2. Constant temp. bath 6. Fractional motor
3. Product tank 7. Baffle

4. Preheater 8. Water jacket
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Fig. 2. Probability curve of crystal size at
1800 RPM.
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Fig. 4. The plot of concentration of NaCl in
mother liquor vs. operating time.
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NOMENCLATURE
B°® Nucleation rate [#/min cm3]
C : Concentration of NaCl in the reactor
[g/cm3]
C, : Equilibrium concentration [g/cm3]
D. : Reactor diameter [m]
d, : Particle diameter [mm]

F(L): Normalized function
(eskoL*n (L) /o, ["Lon(L) dL) [mm™]
G : Growth rate ’ [mm/min]
i : Power order of supersaturation in the
growth rate kinetics model
j : Power order of supersaturation in the

nucleation rate kinetics model

k : Power order of suspension density in the
nucleation rate kinetics model

k’ : Homogeneity constant

k; : Nucleation rate constant

k. : Growth rate constant
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kv Shape factor
L Crystal size [mm]
{ Power order of agitator speed in the
nucleation rate kinetics model
T Mean particle size, L to L+AL [mm]
M, Suspension density [g/cm3]
N Number of crystal from L to L+AL
[#/cm3]
Nc¢ Critical agitator speed [rev./min]
n Population density [#/cm3. mm]
n, Nuclei population density [#/cm>.mm]
Q : Flowrate [ cm3/ min]
RPM: Agitator speed [rev. /min]
s Supersaturation [g/cm3]
T Temperature [ °K]
t Operating time [min]
\Y% Slurry volume [em3]
Vs True volume calculated from the weight
and NaCl density [em3]
V,’: Bulk volume of particles measured in a
mess cylinder [cm3]
w Mass of solids deposited [g]
u Viscosity of liquid [c.p.]
o, Density of liquid [g/cm3]
o, Density of NaCl [g/em?]
T Mean particle retention time or draw
down time [min]
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