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Abstract — Grasp of characteristics within liquid-liquid agitated vessel are very important to environment and chem-
ical industry. Mass transfer volumetric coefficient and the Sauter mean diameter of near the droplet were measured by
varying the impeller position and liquid height using the alkaline hydrolysis reaction of esters. As a result, following
their good correlation was obtained.
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Fig. 1. Concentration profiles in droplet model.

Table 1. Physical properties of ester at 30

n-Hexyl Acetate
D,=8.13x 10 m%s
D,;=0.38x 10 mol/l
6=14.77x 107 N/m

k, =0.097 /mol-s
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Fig. 2. Experimental apparatus.
1. Paddle impeller

8. Electric conductivity meter

2. Baffle 9. Peristaltic pump

3. Vessel 10. Microscope

4. Thermostat 11. Video camera

5. Motor 12. Computer

6. Control box 13. AC adaptor

7. Recorder 14. Videotape recorder

Table 2. Impeller Dimensions

Paddle Impeller

b/d=02~04
d=70 mm
np=4,6
D=170 mm

A web S4e &2 st AE AL HAAS T
S0 FUL 7I1EAIZ wR) e B @] w0 Al
2 W3lE 71235
WA FHL WA F AFHIZE o] g3t
UYzRe] A8 wolgw Iy SHRES =
2 H%e] SR AH ZHRE Fae o
=
&

olo
=
=

o
it
olo

9

T
Rt

o 12 fo 19 kN

¢

2o

flo

r_gl_“
R
o, odl RN

=y

5
o~
°
2 2

ARe ke R F v o] S3 A4 A7

Ao wrE 7t

o
o
2
Au)

Fig. 3. Photograph of dispersion droplet shape.
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a : interface area per unit volume [m™]

b : blade width [m]

Cy : concentration of ester [mol'1™']

Cy : concentration of ester at interface [mol-"']
C, : apparent concentration of ester [mol-1™']

C3 : concentration of pure ester [mol-17']

Cp : concentration of alkali [mol1™']

Cp : apparent concentration of alkalijmol-"]

d : impeller diameter [m]

d,. :maximum droplet diameter [m]

ds, : Sauter mean diameter [m]

D : vessel diameter [m]

D, : diffusivity [m?>s™]

h : clearance of between upper and lower impellers [m]
H : liquid height [m]

H, : clearance of impeller from liquid surface [m]
H, : clearance of impeller from tank bottom [m]
K : dimensionless parameter [—]

k; : mass transfer coefficient [m]

k;a : mass transfer volumetric coefficient [m-s™']
n : stirred speed of impeller [s™']

n, : number of impeller blade [—]

Np : power number [—]

P : power input [W]

P, : power input per unit volume [W-m™]

Py : power input per unit volume swept by impeller [W-m~]
Re : Reynolds number [—]

Sc : Schmidt number [-]

Sh : Sherwood number [—]

t : time [s]

T : torque [N'm]

u? : mean-squre fluctuating velocity [m-s~]

A\ : volume of pure ester composing droplet [m~]
V, . : volume of pure ester added in vessel [m~]
Vi : volume of water added in vessel [m™]

We : Weber number [—]

J2[0|AZK}

€ : energy dissipation rate per unit mass of liquid [W-kg™']
0 : blade angle made with horizontal [°]

05 : molar concentration ratio [—]

v : kinematic viscosity [m?s~]

p : density [kgrm™]

c : interfacial tension [N-m™']

At : shear stress [N'm™]

[} : volume fraction of droplet [—]

FIEXL

*

: dimensionless

8 o A7l 5 91
o2& X}
A : ester
B . alkali
cal : calculated value
obs : observed value
0 : initial value
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