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Abstract: In the w/o concentrated emulsion, the volume fraction of the dispersed is greater than 0.74 and the
hydrophilic liquid is dispersed in the hydrophobic liquid of the continuous phase. The emulsion has the same appearance
and behaviour as a gel. The polarity of the hydrophilic liquids and hydrophobic liquids, the pH and the ionic strength of
the hydrophilic liquid are found to be important factors in the stability at the polymerization temperature such as 50C.
The lower the polarity of the hydrophobic liquid and the higher the polarity of the hydrophilic liquid, the more stable the
emulsion. Electron microscopy studies of the hydrophilic-hydrophobic polymer composites show that the particles of
polyacrylamide, the dispersed phase, are separated by the network of the thin film of polystyrene, the continuous phase.
This hydrophilic-hydrophobic polymer composites show higher permselectivity to water in the mixture of water-ethanol.
The pervaporation experiment shows that the selectivity of the membrane ranges between 4-40 and increases with in-
creasing enthanol concentration in the feed. The rate of permeation decreases with increasing ethanol concentration in
the feed.
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Fig. 1. Weight percent of bulk phases separated
from the concentrated emulsions at 50°C and
24 hours and the interfacial tension between
hydrophobic liquid and water at room temper-
ature. The concentrated emulsions were pre-
pared by employing water as dispersed phase,
hydrophobic liquid as continuous phase, and
Span 80(0.25 mol/l styrene) as surfactant.
The hydrophobic liquids were decane(1),
ethyl benzene(2), styrene(3), n-butyl meth-
acrylate(4), butyl acrylate(5), ethyl methac-
rylate(6), vinyl actate(7), ethyl acrylate(8),
and methyl methacrylate(9), respectively.
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pH OF AQUEOUS SOLUTION

Fig. 2. Weight percent of bulk phases separated from
the concentrated emulsion at 50°C and for 24
hours and the interfacial tension between sty-
rene and aqueous acrylic acid solution at 25°C
plotted against the pH of the aqueous acrylic
acid solution. The concentrated emulsions
were prepared by employing aqueous acrylic
acid solution as dispersed phase, styrene as
continuous phase, and Span 80(0.25 mol/! sty-
rene. O and @ denote the emulsion stability

and interfacial tensions, respectively.
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CONCENTRATION OF NaCl (mol/L WATER)

Fig. 3. Weight percent of bulk phases separated
from the concentrated emulsion at 50°C and
for 24 hours and the interfacial tension be-
tween styrene and aqueous NaCl solution at
257 plotted against the concentration of ag-
ueous NaCl solution. The concentrated emul-
sions were prepared employing aqueous
NaCl solution as dispersed phase, styrene as
continuous phase, and Span 80(0.25 mol/]
styrene) as surfactant. The volume fraction
of the dispersed phase was 0.9. 0 and ® de-
note the emulsion stability and interfacial

tension, respectively.
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Fig. 4. Weight percent of bulk phases separated
from the concentrated emulsion at 50°C and
24 hours and the interfacial tension between
styrene and aqueous acrylamide solution at
257 plotted against the concentration of ag-
ueous acrylamide solution. The concentrated
emulsion were prepared by employing aque-
ous acrylamide solution as dispersed phase,
styrene as continuous phase. © and @ de-
note the emulsion stability and interfacial

tension, respectively.
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CONCENTRATION OF 2-HYDROXYETHYL
METHACRYLATE (mol/L WATER)

Fig. 5. Weight percent of bulk phases separated
from the concentrated emulsion at 50C and
24 hours and the interfacial tension between
styrene and aqueous 2-hydroxyethyl methac-
rylate plotted against the concentration of
aqueous 2-hydroxyl methacrylate solution.
The concentrated emulsions were prepared
by employing aqueous 2-hydroxyethy! meth-
acrylate solution as dispersed phase, styrene
as continuous phase. O and ® denote the
emulsion stability and interfacial tension,

respectively.
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Fig. 6. Weight percent of bulk phases separated
from the concentrated emulsion at 50°C and
24 hours and the interfacial tension between
styrene and aqueous styrenesulfonic acid
salt solution plotted against the concentra-
tion of aqueous styrenesulfonic acid salt so-
lution. The concentrated emulsions were pre-
pared by employing aqueous styrenesulfonic
acid salt solution as dispersed phase and sty-
rene as continuous phase. o and @ denote
the emulsion stability and interfacial tension,

respectively.
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Table 1. Effect of the HLB of the Surfactant on the Stability of the Concentrated Emulsions

Surfactant; HLB Value

Weight fraction of the bulk phases separated
from the concentrated emulsion*

Sorbitan trioleate(Span 85) ; 1.5
Sorbitan monooleate(Span 80) ; 4.3
Sorbitan monopamlmitate(Span 40) ; 6.7
Sorbitane monolaurate(Span 20) ; 5.6

Polyoxyetheylene(20) sorbitane monostearate (Tween 60) ;

Polyoxyethylene(20) sorbitane laurate(Tween 20)

; 16.6

1.000
0.049
0.043
0.056
149 No emulsion formed.
No emulsion formed.

* The concentrated emulsions were prepared by employing styrene as continuous phase and water as dispersed phase.
The stability experiments were conducted by heating the emulsion at 50°C and for 24 hours.
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Fig. 7. Weight percent of bulk phases separated
from the concentrated emulston at 50°C and
for 24 hours plotted against the concentra-
tion of surfactant in styrene. © and ® de-
note Span 80 and Span 20, respectively.
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Fig. 10. Transmission electron micrograph of hy-
drophilic-hydrophobic polymer composite.
This composite was prepared synthesizing
the concentrated emulsion which was pre-
pared by employing aqueous acrylamide so-
lution as dispersed phase, styrene as contin-
uous phase, and Span 80(0.25 mol/! sty-
rene) as surfactant. The amount of the dis-
persed phase was 30g(2g acrylamide/28g
water) and that of the continuous phase 5g
(4g of styrene and 1 g of divinylbenzene).
The initiator of dispersed phase was potas-
sium persulfate(0.01g/g acrylamide) and
that of continuous phase AIBN(0.01g/g
styrene).
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philic-hydrophobic polymer composite plotted
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Fig. 12. Selectivity through the membrane against
ethanol concentration in the feed. The com-
position of the composite membrane are
given in Fig. 9.

ZE TeFolEAe] FEHANA kst oA
o Sarh oA Fevhd LEFolHAd e v
FozH AFA-IRA 1EAEFY7

2 4 9o} 232 Fig. 10& Foldt

A 37

I H T i T T T
500 -
]
-
=
5
=
L i ! | l I !
0 0 20 30 40 50 60 T0
ETHANOL % IN FEED SOLUTION
Fig. 13. Flux through the membrane against etha-
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tion of the composite membrane are given
in Fig. 9.
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