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Preparation and its stability of monodispersed W/O/W emulsion by membrane emulsification
Masataka SHIMIZU and Tadao NAKASHIMA
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Table 1 Main composition of emulsion

Group I
EDTA-Ca-Na2-2H20  0.037x10° mol-m™

EDTA -Na4-4H20 0.075x10* mol-m™

KClI 0.10x10* mol-m"™
solute
. Group 11
inner
aqueous KCl1
phase
CaCl2
FeCl3
osmotic pressure : 7Ti 1.3 MPa
mean aqueous droplet size 0.65 um
volume ratio to oil phase 25 vol%
oil  purified soybean oil
phase  TGCR concentration 5 wt%
3 L3
outer solute NaCl 0.27x10° mol*m
aqueous osmotic pressure : 7To 1.3 MPa
phase Tween 20 concentration 1 wt%

Fig.l Schematic illustration of the experimental
apparatus and the module of inner pres-
sure type for the membrane emulsification
(a) Porous glass membrane for the mem-
brane emulsification, (b) Spin bar, (c) Outer
aqueous phase, (d) W/O droplet, (e) Dispersion
vessel, (f) W/O emulsion, (g) Pressure source,
(h) Porous glass membrane for sampling the
outer aqueous phase, (i) Outer aqueous
phase without W/O droplets, (j) Pressure
gauge, (k) Constant temperature water,
(1) Magnetic stirrer.
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Fig.2 Variation of mean W/O droplets size, per-
meation flux of the dispersion phase of
W/O emulsion, leakage ratios of K* and
[Ca-EDTAJ* during preparing W/O/W
emulsion by the membrane emulsification
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Fig.3 Variation of leakage ratios of K, Ca?* and
Fe®*t during preparing W/O/W emulsion by
the membrane emulsification
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Fig.5 Tynpical distributions of inner aqueous
droplet size and W/O droplet size in
W/O/W emulsions prepared by the mem-
brane emulsification
Solid lines are distributions measured
shortly after preparation and dotted line is
a distribution after three months.
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Fig.8 Variation of mean W/O droplet size, mDwro
and leakage ratios of Kt and [Ca-EDTA]* for
long period after preparing W/O/W emulsion
White keys are leakage ratios of K"and black
keys are leakage ratios of [Ca-EDTAJ* on the
upper figure.

Initial conditions of membrane emulsifica-
tions, that is, pore size of membrane and per-
meation pressure of dispersion phase are fol-
lowing respectively.

&:Dm=11.36um, AP=3kPa. A:882um,5
kPa. O:5.22 1m, 10 kPa. A: 3.80 um, 13 kPa.
0: 2.80 £ m, 23 kPa. 4: 1.36 . m, 80 kPa.
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AL+
Dn : pore size of porous glass membrane [/ m]
Dw : droplet size of inner aqueous phase in W/O
emulsion [1m]
mDw : mean droplet size of inner aqueous phase in
W/0O emulsion [ m]
Dwyo = size of W/O droplet in W/O/W emulsion
[1em]
mDw/o : mean size of W/O droplet in W/O/W emul-
sion [1em]
YDuwro : size of W/O droplet at 10% of cumulative
volume [1m]
*Dwyo - size of W/O droplet at 50% of cumulative

volume [1m]
*Dw/o - size of W/O droplet at 90% of cumulative

volume (1m]
AP : permeation pressure [kPal]

Viw/o © volume per unit cross section area of per-
meated W/O emulsion [m?®-m?]

Wo @ amount of [Ca-EDTA]?*in outer aqueous phase

[mol]
W. : total amount of [Ca-EDTA]% in W/O/W emul-
sion [mol]

« : leakage ratio of solute = Wo,/ WiX 100
@ caz+ - leakage ratio of Ca**

X X

QrcarpTal- - leakage ratio of [Ca-EDTA]*

RN

Qres+ - leakage ratio of Fe®*

.ﬁﬁﬁﬁ.ﬁ
X X
A A A AN

ax+ - leakage ratio of K*

0 : particle size dispersion coefficient =
| “Dw/o—"Dwro | /**Dwro [—]

71 = osmotic pressure of inner aqueous phase [MPa]

7o = 0smotic pressure of outer aqueous phase [MPa]
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