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Abstract— In the separation by emulsion-type liquid membrane of benzene-cyclohexane mixture (the difference
between the boiling points of the two components is small), the effects of feed composition, the volume ratio of solvent
to feed, surfactant concentration and glycerol concentration on the separation factor have been studied.

As the average separation factor of 5.74 for this system at the contact time of 10 minutes for various feed composi-
tion, this technique has been found much more effective than the distillation method. Since the relative solubility ratio
of benzene in benzene-cyclohexane mixture is greater than that of cyclohexane, the separation factor has been found
to increase as the concentration of benzene increases up to 70 mol per cent. It has also been found that the permeation
of benzene has reached the maximum value when the volume ratio of solvent to feed is equal to four.

The separation has been most effective at the concentration of the surfactant below one weight per cent in which
the separation factor increases rapidly with increasing contact time, while the contact time has nearly no effect on the
separation factor at the surfactant concentration above one weight per cent. The separation factor has also been effec-
tive at the glycerol concentration of 50 weight per cent.
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Fig. 1. Simplified liquid membrane model.
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NOMENCLATURE

Cs : Concentration of benzene in feed, g-mol/ cm?

_E'_a] 215

Cs : Concentration of benzene in the solvent,
g-mol/em?

Cer : Concentration of cyclohexane in feed,
g-mol/cm?®

Céw : Concentration of cyclohexane in the solvent,
g-mol/cm?3

C: : Concentration of glycerol, wt%

Csr : Concentration of surfactant, wt%

Ds : Diffusion coefficient for benzene, cm?/sec

Dcy : Diffusion coefficient for cyclohexane, cm?/sec

f, : Mole fraction of benzene in feed

ng : gmol of benzene permeating across mem-
brane

nes . g-mol of cyclohexane permeating across mem-
brane

R; : Ratio of volume of solvent to that of feed
Rs, : Ratio of volume of surfactant to that of feed
S . Surface area of membrane, cm?

t : Contact time with solvent, sec

X : Thickness of membrane, cm

X  : Mole fraction of benzene in emulsion phase
Y : Mole fraction of benzene in solvent phase

Greek Letters

a . Separation factor or selectivity
8 : Time required for a component to permeate
across membrane, sec
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