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Abstract—The mass transfer coefficients of a solute through a flat interface of partially miscible binary systems
were obtained in an agitated vessel of a medified Lewis cell type. The observed Sherwood number for an aqueous
phase, Shy were correlated in terms of the agqueous Reynolds number, Rey, Schmidt number, Scy, Capillary number,
Ca,, a function of viscosity ratio, ¢ and the organic phase Reynolds number, Re,. The correlation among these
variables represented with an average deviation of 15.3% as the following equation.
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Fig. 1. Agitated vessel with a flat interface.
1. Agitated vessel 2. Baffle
2. Water jacket 4. Motor
5. Thermometer 6. Sampling inlet
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Table 1. Experimental conditions and physical properties of system used at 25°C

System Phase Re px103 4 Dapx109 ox103
phase | -solute-phase, =) (-) (Pa-s) (kg/m3) (m%sec) (N/m)
0.02 wt% CMC sol-Iy-n-hexane 1 400-2500  1.768 998 1.325 50.88

2 1470 0.359 668
0.08 wt% CMC sol-Iy-n-hexane 1 600-2000  3.801 998 1.489 50.90
2 1470 0.359 668
0.15 wt% CMC sol-Iy-n-hexane 1 400-1000  5.940 998 1.586 50.93
2 1470 0.359 668
water-[,-20 vol% paraffin oil 1 750 0.894 997 1.218 49.77
+80 vol% n-hexane 2 0-1470  0.597 717
water-15-40 vol% paraffin oil 1 750 0.894 997 1.218 50.31
+60 vol% n-hexane 2 0-1470  1.180 755
water-15-60 vol% paraffin oil 1 750 0.894 997 1.218 51.33
+40 vol% n-hexane 2 0-1470  3.147 793
water-15-80 vol% paraffin oil 1 750 0.894 997 1.218 52.02
+20 vol% n-hexane 2 0 11.500 830
water-15-90 vol% paraffin oil 1 750 0.894 997 1.218 52.03
+ 10 vol% n-hexane 2 0 28.200 848
25 wt% sucrose sol-Iy-n-hexane 1 450-5170  2.090 1170 0.535 50.73
2 0-1270  0.359 668
40 wt% sucrose sol-Iyn-hexane 1 440-4450  5.140 1195 0.219 49.04
2 0-1270  0.359 665
50 wt% sucrose sol-1y-n-hexane 1 510-3980 12.810 1220 0.092 47.31
2 0-1270  0.359 665
water-I,-n-hexane 1 600-7000  0.894 997 1.218 49.60
2 0-4400  0.359 668
water-[,-toluene 1 750-1900  0.894 997 1.218 34.85
2 0 0.552 862
water-I,-cyclohexanone 1 750-1900  1.144 996 0,952 3.27
2 0 1.907 947
water-Iy-iso-ethyl acetate 1 750-1900  1.049 995 1.038 5.75
2 0 0.511 899
water-I,-iso-butyl acetate 1 750-1900  0.904 996 1.205 13.10
2 0 0.651 871
water-1,-95 vol% decalin 1 750-1900  0.907 w97 1.200 27.04
+5 vol% iso-buty] acetate 2 2 0 1.997 879
water-caproic acid-n-hexane 1 750-1900  0.894 997 0.672 49.60
2 0-4400  0.359 668
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Fig. 2. Effect of Reynold numbers Re, and Re, on
mass transfer coefficients k, in the water-

I, (or caproic acid}-n-hexane system at
25°C.
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Fig. 3. Effect of first phase viscosity 4, on mass
transfer coefficients k; in the CMC and
sucrose aqueous solution-I,-n-hexane sys-
tem at 25°C; Re,=—1270.
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Fig. 4. Effect of second phase viscosity ., on mass
transfer k, in the water-I,-paraffin oil+n-
hexane system at 25°C; Re,=750.
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Table 2. Previous correlations for mass transfer coefficient

Investigator Correlation equation C, M. D(%)"
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2
— 3 o 2 [ H2\19 M2 )-24 _ —
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€, 01
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12
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Seolg] Sh,— C,Caj”*Sct*Re * exp( 1.60x 10~ Re? ) 1.93x10° 26.6
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M.D" : mean deviation
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Sh;=0.0194 Sc,"® Ca,** [¢* Rei*+Re,**]
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A
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Y

NOMENCLATURE

: exponents defined by eq. (4) {-]
. Archimedes number, d%eg | Ap [° (-]
. concentration of solute in first phase solu-

tion [kgmol/m?]

: concentration of initial solute in first phase

solution [kgmol/m?]

: concentration of solute in interface [kgmol/

m?)

. Capillary number, gd? p/o [-]

: diameter of stirrer blade [m]

. diffusivity of solute in solution [m?sec]
: gravitational constant [m/sec
- mass transfer coefficient [m/sec]

: diameter of vessel (m]

: Morton number, gu*| Ap |/0%0° [-]

. first phase, second phase agitation speed

gl

[l/sec)

. exponent defined by eq. (3) [-]
: first phase Reynolds number, d*N,/v, (-]
: second phase modified Reynolds number,

d*Ny/v, [-]

: second phase Reynolds number, d*N,/v,

(-1

: cross-sectional area of vessel [m?)
: Schmidt number, »/D g5 (-]

: Sherwood number, k,L/D 5 [-]

. volume of first phase solution [m®)
. function defined by eq. (3} [~]

. function defined by eq. (4) (-]

Greek Letters

. coefficients defined by eq. (4) {-]

Hy

Ha
7

[

02
4p
¢

12,

13.

14.

: viscosity of first phase [Pa-s]

: viscosity of second phase [Pa-s]

: kinetic viscosity, p/y [kg/m®]

: density of first phase [kg/m?]

: density of second phase [kg/m?]

. density difference, g0, [kg/m®]

1 correction factor defined by eq. (6) [-]
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