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Abstract

A theoretical study was carried out for a system of mixing cells in series with intermix ilow between
adjacent stages and the results were combined with experimental data obtained from an extractor. Intermix
flow ratio was measured as a function of the impeller rotational speed, the flow rates of the continuous
phase and the dispersed phase, and the scrcen opening. It may be concluded that the screen blade is more

effective than the flat blade in an extractor.
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Fig. 1. Theoretical model
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Fig. 3. Residence time distribution for each stage.
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A. Test section H. Pump
B. Solenoid valve I. Switch box
C. Storage tank J. Needle valve
D. Constant head tank K. Overflow line
E. Float switch L. Separator
F. Water rotameter - M. Sampling hole
G. Kerosene rotameter ~ N. Scale
Fig. 4. Schematic diagram of experimental apparatus.
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Fig. 7. Drop hold up with 400 rpm.
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Diameter of impeller : 2.2 C,, C, : Conductivity cell P : Pump
Diameter of column : 6.6 F : Float switch R : Rotameter
Length of column : 82 K : Kerosene S : Storage tank
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Distance between two impellers : 6.6 N : Needle valve W : Water
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Fig. 10-b. Residence time distribution for continuous
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Fig. 11. Intermix flow ratio versus the flow rate of
dispersed phase. (200 rpm).
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Fig. 12. Intermix flow ratio versus the flow rote of
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Fig. 13. Intermix flow ratio versus the flow rate of
dispersed phase (400 rpm).
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Table 2. Parameter values for Eq. (9).
s T
e K m l n
27 e T B
Flat blade | 8.8%107 —0.644 0.204
50mesh screen blade | 7.5%107% —0. 598} 0.231
12mesh screen blade | 3.5Xx107% —0. 362i 0.316

o5 AE Fig. 14 & Fig. 15| velidich

Figures 14 R 15041 Vel = ule} o] A3 EF
Foulgo] 2 mutrld] AFdME 2058 B
2 flat blade 7} screen blade ¥t} w¥}7] ¢ pumping
rate o] 9% &E s} A3 entrainment F}E o)A FH

HWAHAK KONGHAK Vol. 13, No. 4, August 1975



R

200
o
!
!
°.63r
[P
ER
7]
!
o.czk
: -
~ T el
: e : -
i ~~— \ v
\u e
i ~~ )
Fig. 14. Correlation of intermix flow ratio (A)
i A iTiat blade
‘1.C L 150menh »
ii2mesh
a,c5l x
n.oeg x /»/f/
0.07 //
. 0¢] .
o-oeh "

a,c5h

gide] @3¢ ez dermz oA drop g =
7], A, ALeEE 78] pumping rate Z FIE
$ gl A AFE A A A AH3ha e
4 4 =

1) 2 =) g €A skx 2 W kA EY
S MG d5EFEde]l AFAL & AA

2) wut7 e 7} flat bladeql ZA Xt} screen type
blade 7} v & &Aoo}

3) A5 EFFY ro} ARAMFe] F2LAE (9
Aoz FolaAw ZA%F M

—"'E
il
E /
— {
ok
TR
:»l‘; 2.02 ol
z.01L i " L 1
- 2 3 M 5% 7 8 91c 1.3 2
Y

. 15. Correlation of intermix flow ratio. (B).

blade of] W& A4 K
Az

m R ns k& Table 2] YVEp] uls} 7ol

piked

=H5iBa M 13 M43 1975 8%

A8 7 =

a Free area in baflles between compartments
A Cross sectional area of column

C Concentration

C, initial concentration of impulse

D diameter of Column

d, diameter of impeller

f(0) residence time distribution function

h  height of stage

H heavy phase flow rate

N rotational speed

P back flow rate of heavy phase

r intermix flow ratio

U, linear velocity of continuous phase

V. Volumn flow rate of continuous phase
V; Volumn flow rate of dispersed phase
# dimensionless time

- mean residence time

¢ drop hold up
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