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Abstract: For the preparation of polybutadiene latexes with suitable particle size, membrane emulsification, which
is capable of easy and uniform control of particle size, was used in this study. The parameters were the type and
amount of surfactants, amount of additive and pressure. Particle size and distribution of prepared latexes were
measured and compared with those of emulsion prepared by homogenizer. To investigate the membrane emulsifica-
tion mechanism, theoretical drop size was calculated by Harkins-Brown equation. When the amount of surfactant
with more than 0.2 wt%(based on DDI water) was added in the continuous phase, the stable emulsion was pre-
pared. Other parameters showed little relationship with particle size and distribution. In this membrane emulsifica-

tion, the essential factor for determining the particle size was the pore size of the membrane.
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* Critical pressure (P.) [7,9,10,11]
(Minimum pressure for emulsification)

P, = 4 ypcos0 [ D,
Yow - inlerfacial tension of O/W surface
¢ oil contact angle with water surface

8
D,, ' average pore size of membrane

Dispersion Phase

Porous Glass
Membrane

Continuous Phase

Fig. 1. Principle of membrane emulsification.
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Fig. 2. SEM (a) and typical pore size distribution
(b) of a porous glass membrane with (D,,)
=0.7 m.
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Fig. 3. Permeation behavior of water(ll) & tolu-
ene(@) through porous glass membrane
with (D,)=0.7 m.

Table 1. Recipe for Membrane Emulsification of
Polybutadiene Rubber Solution

Components Amount (g)
Continuous phase
DDI water 3000
SLS variable*
Dispersion phase
12 wt% PBR solution 300
Cetyl alcohol variable**

Pressure : 0.7-1.9 bar
* 1 0-1.2 wt% (based on water)

** 1 0-1.2 wi% (based on water)
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Fig. 4. Schematic diagram of membrane emulsifi-
cation apparatus.
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Fig. 5. Change of the diameter prepared by porous
glass membrane emulsification with SLS
concentration; P=0.9 bar, (D) =0.7 um.
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rous glass membrane emulsification with
additive concentration; P=0.9 bar, (D,)=
0.7 tm, [SLS]=0.5 wt%.
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Table 2. Comparison of the Particle Size Distribu-

tion by PSA
SLS (Dy) _—
Polyd t,
(wi%) (nm) olydispersity
Homogenizer 1.0 1013 0.245
0.2 1100 0.005
Membrane 0.3 1041 0.005
e e 0.5 1241 0.005
emulsification
0.7 1097 0.005
1.0 1075 0.005
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Table 3. Change of Theoretical Drop Size(D, )

SLS (wt%) (D,)(nm) 0 D,. (nm)
0.2 1100 1.45 2204
0.3 1041 1.51 2077
0.5 1241 1.45 2481
0.7 1097 1.45 2163
1.0 1075 1.45 2149
58 E
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