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n-H 43} 40 wt % p-TSA T8 H 22 o] o1 v| &34 A3A o A sute] o3 §7]4e] £4L 4319}
ARS8 WW7)E blade & FE7L flat o S0 2 9 4712 FEl9) 6-bladed turbine WIS AL ).
4823, FLF APE 2N 77139 BAAEE blade o) F N7} flat, 60 mesh, 40 mesh, 20 mesh ] TcAR
FasRA ADEEAQ TBA 9 =7t 2AES4E, 283 §71439) Rourt FE42 f7)4e 2 24
HAch £ SAEM] Bag H2TUETE flat, 60 mesh, 40 mesh, 20 mesh & £HE ZAHHR o
22258 A9 FY8}h. o9 Power number ¢ Reynolds number $}¢] oA & N, = a N’ 0] Qe
A7) Fefo] ME S a s ERAY EF ©E 35 b FE A 2200~4100, —0.69~—063 ¥
Holit. :

Abstract : The effect of agitation on the dispersion of organic phase was investigated in an immiscible liquid
system (n-hexane/40 wt % p-TSA aqueous solution). Four different types of six-bladed turbine impellers were
used : a flat blade type and three screen blade types. The experimental results showed that the extent of
dispersion of organic phase at the same agitation speed was decreased in the order of flat blade, 60 mesh,
40 mesh, and 20 mesh screen blades. Otherwise, it was increased with increasing the concentration of TBA
as a surfactant agent and with decreasing volume fraction of organic phase. Also, the minimum agitation speed
for a complete dispersion was increased in the order of flat blade, 60 mesh, 40 mesh, and 20 mesh screen
blades. However, the minimum power consumption did not vary significantly. In this condition, the relationship
between Power number and Reynolds number was expressed as Np = a Ng.", where the values of constant
a and constant b were ranged 2200~4100 and —0.69~ —0.63 respectively.
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Table 1. Mixing Systems and Physical Properties of Immiscible Liquid Phase at 30 °C
Mixing Liquid Volume Concentration Physical properties
system phase fraction of TBA (wt %) 7 (dyne/cm) £(g/cm®) H(cP)
Aqueous 1/3 448 1.092 1.845
I Organic 2/3 174 0.650 0.285
Aqueous 1/3 305 1.068 1.858
= Organic 2/3 174 0.650 0.285
Aqueous 1/2 24.40 25.2 1.052 3.659
= Organic 1/2 174 0.650 0.285
Aqueous 2/3 43.90 239 0.947 4.851
v Organic 1/3 174 0.650 0.285
v Aqueous 1/2 4.8 1.092 1.845
Organic 172 174 0.650 0.285
- Aqueous 1/2 30.5 1.068 1.858
Organic 1/2 174 0.650 0.285
VI Aqueous 1/2 43.90 239 0.947 4.851
Organic 1/2 174 0.650 0.285
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Fig. 1. Schematic diagram of experimental appara-

tus.
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Fig. 2. Effect of agitation speed on Hy/H for various
impeller blade types.
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Fig. 3. Effect of TBA concentration on Ho/H at various
agitation speeds.
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Fig. 4. Hy/H vs. agitation speed at various volume frac-
tion of organic phases and impeller heights.
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Fig. 5. Effect of agitation speed on power consumption
for various impeller blade types.
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Fig. 6. Power number vs. Reynolds number for various
mixing systems.
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Table 2. Constant a for Various Impeller Types
Blade type flat | 60 mesh | 40 mesh | 20 mesh
a 4100 3400 2700 2200

Table 3. Constant b for Various Mixing Systems (¢p=1)
Mixing system| V VI m Vi
b —063| —065 | —066 | —069

Table 2 A ¢} o] FUF EFA A Power nu-
mber £ screen blade 9 5|2t} flat blade A 7173
A0 E§ Table 3 149} 2o] FU blade FENA
Power number | ©] X]3= Reynolds number &) %9 3-&
AREZA 9] st 37184 8 ¢ 5 Ao
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Table 4. Minimum Agitation Speed (rpm) Required for a Complete Dispersion of Organic Phase
Blade Mixing system
type HMH I 1 M v v VI VI
1/3 1240 1080 940 920 1140 1020 880
flat 1/2 1010 960 730 620 935 800 590
1/3 1280 1120 990 975 1240 1060 1000
60 mesh 1080 1000 760 650 1005 850 640
1/3 1330 1060 1050 1025 1340 1170 1050
40 mesh 10 1140 1050 810 680 1085 %00 695
1/3 1370 1210 1110 1060 1450 1310 1100
20 mesh 1= 1210 1100 845 700 1150 1080 740

Table 5. Minimum Power Consumption (Watt) Required for a Complete Dispersion of Organic Phase

Blade Mixing system
Hv/H
type 1 Jif m v \ VI vi
fat 1/3 119 0.95 0.85 0.64 127 0.89 0.60
1/2 0.76 0.63 0.50 0.22 0.83 046 0.17
1/3 115 0.84 0.77 0.63 127 0.81 0.58
60 mesh
1/2 0.77 0.62 041 021 0.83 045 0.17
1/3 111 0.83 0.68 061 127 0.75 0.54
40 mesh
| 1/2 0.76 0.62 0.38 021 0.82 044 0.16
1/3 1.08 0.83 0.59 0.60 1.26 0.65 0.51
20 mesh
1/2 0.77 0.58 0.31 0.20 0.75 043 0.16
£% 3 2789 N, o Nee o] BANOZREH A2 T3 EYS Feho melolN wutr]e $iX7t
kg Eo A HEE Hr28FH 2 Table 59 2 1729 35+ 1/3%0 B+ E} RS E7} ZobA
. Ar2059E AL 32 yshigon ojg pe
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