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2 o (O/W)/O lEAY Aakg ol gl n)Fo] H &g AA-HNo|FRaAN THES BsIAh AT Az o] HHE, g Y
odd HHe 7o Fi gFe mAFGen g WE FEHS o|4¢ 94 FF AFES Tt v BHHAAMY &
ASS AESYTE 324843 #3F I £5 4000 rpm, Tween 80 55 04 %, Waol thah wae] 2uju] 075, A& dig 24t
Aol Bijul 05, FHAZE 10 oA Ads @ WAl sggo] 7HF FAdch EA dHo v BE FA 43, gk ARSE
e B4 microdrop holdupol #H&4E Eabd Ao Hagar|sh Agew, £AHY microdrop holdupd ¥3& 123 modified
Calabresed] A€ &% A3} turbulence damping constant®] & 22801tk A4 % 49 A3 g ¥W4ES 300mm, 9% 35 2

times/sec, A&7 4 0 mi/min, NFEY & 120mV/mindl A 71 £& & 2345 4& 5 Ak

Abstract : The separation of benzene-cyclohexane mixture using (O/W)/O emulsion liquid membrane was studied. The operating para-
meters which can affect the selectivity, benzene yield, and emulsion size distribution were examined and determined by the batch type opera-
tion. The unsteady state and steady state extraction behavior in continuous pulse stirred reactor(CPSR) were verified. The optimum condi-
tions for benzene selectivity and yield in batch operation were as follows; emulsion mixing intensity 4000 rpm, Tween 80 concentration 0.4%,
volume ratio of membrane phase to internal phase 0.75, volume ratio of dispersed phase to continuous phase 0.5, and permeation time 10
minutes, As impeller speed increased and the microdrop holdup decreased, the Sauter mean diameter decreased. Turbulence damping parameter
of modified Calabrese correlation considering microdrop holdup was 2.28. The optimum conditions of continuous operation were as follows;
agitation speed 300 rpm, pulse frequence 2 times/sec, flow rate of continuous phase 30 ml/min, and flow rate of emulsion phase 12.0 ml/min.
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8= wt% benzene in permeate / wt% cyclohexane in permeate
wt% benzene in raffinate / wt% cyclohexane in raffinate
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Fig. 1. Schematic diagram of batch extractor.
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Interfacial tension
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Microdrop holdup | Viscosity |  Density

Table 1. Physical Characteristics of O/W Emulsion
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Fig. 10. Unsteady state extraction behavior of benzene accord-
ing to (a) continuous phase flow rate and (b)
dispersed phase flow rate in CPSR. ((a); agitation:
300 rpm, pulse: 2 times/sec, dispersed phase: 12 m{
/min  (b); agitation: 300rpm, pulse: 2 times/sec,
continuous phase: 30 m{/min).
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Subscripts
. feed side
. solvent side

F
s

> turbulence damping constant [ - ]

: constant [ - ]

: constant [ - ]

: concentration of component i [g/cm’]

: benzene concentration in external phase [wt%]

. drop diameter [ xm]

> inviscid drop diameter( 22 m]

. Sauter mean drop diameter [ zm]

: diffusivity of component i [ m7/sec]

. disruptive energy due to turbulence [kgm/sec]

: cohesive energy due to surface energy [kgm/sec]
: cohesive energy due to viscosity [kg-m/sec]

> solubility in water of component i [g/g]

: overall mass transfer coefficient of component i

[em/sec]

: ratio of volume of emulsion to that of solvent [-]
. impeller diameter [cml]

- impeller speed [1/sec]

© viscosity no. [ -]

: mass flux of component i [g/sec-em’]

. ratio of continuous phase flow rate to emulsion

phase flow rate [ - ]

: thickness of aqueous phase in emulsion [cm]
: mean square velocity fluctuation across distance

d [m%/sec’]

: flow velocity fluctuation of drop fluid induced

by external turbulence [m/sec}

: Weber number(= pNLY o) [ - 1

Greek letters

3
41
P

: energy dissipation rate unit mass [m*/sec’]
: holdup, macrodrop [ - ]
: holdup, microdrop [ - ]
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10.
11.

12.

13.

14.

16.

17.

18.

o
-394

>,
of
o

. density, continuous phase [g/cm3]

: density, dispersed phase [g/cm’]

. absolute viscosity, dispersed phase [g/cmsec]
: interfacial tension [dyne/sec]
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