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A Study on Solid-Liquid Mixing System

Accompanying Dissolution Process

J. W. Hwang*, S. H.Kang**

*Dept. of Chemistry, Kyongpuk National Univ.
**Dept. of Chem. Eng., Chunggu College

In a cylindrical mixing tank, several mixing effects have studied with the aid of the dissolution
rate constant K induced by Hixon. The solid-liquid mixing system consists of two cases, one contains
larger amounts of solid NaCl (180g of NaCl/l of water) compared with those of liquid water. The
other small amounts of solid salt (50g of NaCl/22 1 of water).

For the former, four kinds of agitators are used to compare their agitation charateristics. The
mixing effect of the 4-bladed, and the 6-bladed paddle agitators are more excellent than that of the
6-straightly bladed, and the 6-curved-bladed turbine agitator.

The mixing effect increases proportionally according to the increasing rpm of agitation. For the
latter, three kinds of agitators are used and the mixing effect of the straightly-bladed turbine is
better than that of the 4-bladed paddle, and worse than that of the 6-bladed paddle agitator.

The influence of rpm of agitation increases the mixing effect in the lower range of rpm, but for
the higher speed than 360 rpm, the mixing effect is invariable. And the influences of solid amounts

on K values are also researched and compared with a new method for illustrating the mixing effect.
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Fig.1. The Schematic Diagram of the Apparatus
and Detail of the Agitators
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Table 1. Screen Analysis of Coarse Crystalline

NaCl Salt Particle Top-fed
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Table 3. Comparison of K; and K; (Run No.18) at
W,=180g/!, Agitator=B rpm=160 and Baffle=1
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a=(W,—1W,) 1/3

b=W,a13

k, ky==Proportional constant

K, K;=Dissolution rate constant for the general case(cm/sec)

K.=Dissolution rate constant for saturated concentration
of solid salt fed (cm/sec)

K;=Dissolution rate constant for negligible concentrat-
ion change (cm/sec)

X, =Dissolution rate constant for constant solid surface
assumed{cm/sec)

m=Slope of the line constructed by log W’ and log ¢

n=Revolution per minute of agitator

N=Number of baffles attached to the tank wall

R=Resistance of the mixed solution detected by the
conductivity bridge (ohm)

V=Volume of water fed in the tank ()

W=Weight of solid NaCl remained in the tank at 6=¢
(g/") or (g/22D)

W,=Weight of solid NaCl charged at 6=6(g/Dor (g/220)

W,=Weight of Solid NaCl at saturation assumed (g/[) or
(g/220)

W’=W,~W=Weight of salt dissolved at §=0

z=Wi/

=Mixing time (min) or (sec)

(140 ) 1YY

—_

o

® =N o

10.

11.

12.
13.
14.

. J.H. Rushton, 1.Y. Oldshue;Chem. Eng.

X

Progr 49
@) 165 (1953)

XH, JoN, %k, A LBEIE 15 (2) 59 (1951
W.L. Bader J.T. Banchero: Introduction to Chemical
Engineering (McGraw-Hill Eosk Co.) pp. 609 (1955)
A.H. Hixson, S.J.Baum; Ind. Eng. Chem. 33, 478
(1941)

A.H. Hixson; Ind. Eng. Chem. 25, 1196(1933)

. kH; LB 20, (11), 610(1956)
. kH, BEL, FEEE LB 17, (3),98(1953)

A.H. Hixson, J.H.Crowell; Ind. Eng. Chem. 23, (10),
1160(1931)

A. H. Hixson, J. H. Crowell; Ind. Eng. Chem. 23, (9),
1002 (1931)

A.H. Hixson, J.H. Crowell; Ind. Eng. Chem. 23, (8),
923(1931)

A.H. Hixson, S.]. Baum; Ind. Eng.
(1942)

J.H. Rushton; Chem. Eng. Progr. 46,467, (1950)
Kili, S {LRT# 20, (12), 664(1956)

A, B, R (LFETER 15.(2), 4901951

Chem. 34, 133

J. KIChE, Vol. 5 No. 2 June, 1967



