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Abstract Experimental study on effects of factors on the reaction crystallization of silver
chloride in Rushton type reactor. The size and size distributions of the silver chloride crys-
tals were observed to be markedly affected by the agitation speed of solution, and feeding
rate, feeding mode and concentration of reactants. From experimental data it was inferred
that in the reaction crystallization of silver chloride the supersaturation level of silver chlo-
ride and concentration of excess ions in the solution, and mass transfer rate around the
crystals were implicitly interrelated with factors and directly affected on the crystal nucle-

ation and growth processes. However, the morphology of the silver chloride crystal was
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not changed by factors.
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Fig. 1. Schematic diagram of experimental
apparatus (1. impeller, 2. Rushton type stan-
dard reactor, 3. 3-way valve, 4. flow meter,
5. control valve, 6. by -pass valve, 7. pump

8. feed reservoir).
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Experimental conditions for the reaction crystallization of silver chloride in single- jet semi -

batch Rushton reactor

Feeding mode

Experimental conditions Range

KCl feeding

AgNOQ, feeding

Concentration (N)
Impeller speed (RPM)

Feeding rate (ml/min)

Concentration (N)
Impeller speed (RPM)

Feeding rate (ml/min)

0.01, 0.05, 0.1
300, 700, 1200, 1500
1.46, 11.67, 35, 70

0.01, 0.05, 0.1, 0.2
300, 700, 1200, 1500
1.46, 11.67, 35, 70
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Fig. 2. Schematic designs of Rushton type

standard reactor and six - paddle turbine im-
peller (DT=H=10.0 cm, DA=E=3.3 cm,
J=1.0 cm, Q=0.42 cm, L=0.825 cm, W=0.

66 cm and working volume="700 ml).
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(b)
:11.67 ml/min, C : 35 ml/

min and D : 70 ml/min). (a) 0.05 N of reactant concentration, AgNO; feeding mode and 700

rpm and (b) 0.05 N of reactant concentration, KCl feeding mode and 700 rpm.
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Mass transfer
coefficient” (m/s)

0.14
0.27
0.85
1.14

Power input per
unit mass (m?/s?)

0.0103
0.155
0.426
2.15

Power
number

Reynolds
5445
9071

21780

27225

Predictions of power input per unit mass of suspension and mass transfer coefficient
number

VIt was calculated from empirical correlation between Sherwood number and power Input

which was suggested by Fitchett and Tarbell [5].

around crystal particles in the Rushton type reactor

Impeller speed

Table 2
(RPM)
300
700
1200
1500
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Fig. 4. Effect of impeller speed on the mean

crystal size of AgCl at 0.05 N of reactant

concentration and 35 ml/min of feed rate
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Fig. 6. Effect of reactant concentration on the mean crystal size of AgCl at 35 ml/min of feed
rate. (Il 0.0103 m¥s’, @ 0.1554 m%*s*, & 0.4264 m?*/s’ and ¥ 2.14857 m?/s*). (a) AgNO;
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5. Nomenclature

D, : impeller diameter

g. . Newton’s law proportionality factor
n . revolution per second

N, : power number

P power consumption

Ny : Reynolds number

Greek letter

u I viscosity of solution
o . density of solution
gdAte 2
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