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Abstract: We prepared spherical silica particles by controlling various conditions of emulsion-gel procedure using a
lab-scale membrane emulsification system equipped with SPG (Shirasu porous glass) membrane having pore size of 2.6 pm.
We determined the effects of process parameters of membrane emulsification (dispersed phase pressure, stabilizer and emul-
sifier concentration in continuous phase, H,O/TEOS ratio, ratio of dispersed phase to continuous phase) on the mean size
and size distribution of silica particles. The increase of the dispersed phase pressure and ratio of dispersed phase to con-
tinuous phase led to the increase in the mean size of silica particles. On the contrary, the increase in stabilizer and emulsi-
fier concentration and H,O/TEOS ratio caused the reduction of the mean size of particles. Through controlling these parame-
ters, monodisperse spherical silica particles with about 3 um of the mean size were finally prepared.
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Fig. 1. SEM photograph of SPG membrane surface.
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Fig. 2. Schematic diagram of membrane emulsification system.

2 3 Al@tﬂtﬂg

dRldEE B3 SPG v AEE 53 Babae ¢
A 53 QF#(critical entry pressure)® ZAstgon, B
4 YARSY 4L 27 kPao| ATt 53 o g A
T o At Yzt Az AYL WA NH,OH
FEANHOH F5 =20 wt%)S 44 ARz @
I YAET be ojAe ¢4 dolA ¢S FAE gt
4sted SPG =9 MF WE FIAA 500 pmlE
HE I E A4/ (n-decyl alcohol)®] NH,OH 4894
ol W/O EH HAE FAYAZIT n-decyl alcohol A
&ol= Add HAA HPCS 3142 Tween 80
+Span 80 (1:1 EHHNS A7Fstc ol dd ol A
o &4 93g f=3817) Y8l A&l TEOS YA %

A7MgE & I5AIZE B9 40°Col A kA

o} o)) A&t F71e TEOSE W/O o)dzie] Ad

53 A Y2 Fitso] TEOSY 7
oot 53 8 9AY &4 e AX devt
U7} %“ﬂt}. % AvkE &8 3 P48 dggt ¢
A& 2500 pmo A 108 T AR F AR
ol A&Esh= vike £4 59 AAE 98 U=E No.
S5A9 AFA Yol a1 YA cBE §HE Wy F
HA AF FUANA ARSI, t7] AN 244 A
ZNA JF 497 4AE d9Y.

3 AEA-A FA o AeF YA Az
AL AR B4 4 ((30~50 kPa), A4 Y
HPC A FE0~1.0 wt%), A&4 U 34 5
(1~10 wt%), TEOS® w3t ¥4 Wl H,09 8l(4~10
wt%), A&l 3 Badel vl(10~40% (wiv))
37y A7t 49 2719 £ mjHe 036&% e
Esto], 799 A7t 44 AZRE % HF xAS

o
i
2
Q
rtt '»I:
o
01@

Membrane Journal Vol. 20, No. 2, 2010



90 A%

100
90
o 0
70
2 o 2
z 5
N \
N \
\

10 y/
0 |

05 1 5 10 30

Particle size (um)
@® 30 kPa, @ 40 kPa, ® 50 kPa
Fig. 3. Size distribution of silica particles prepared at different
dispersed phase pressure (HPC concentration = 1 wt%; emul-

sifier concentration = 10 wi%; H,O/TEOS ratio = 10 wt%;
D/C phase ratio = 10% (w/v)).
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Fig. 4. Effect of dispersed phase pressure on mean particle
size and size distribution of silica particles (other con-
ditions are same as in Fig. 3).
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Fig. 5. SEM photographs of silica particles prepared at dif-
ferent dispersed phase pressure (other conditions are same as
in Fig. 3).
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Fig. 6. Effect of emulsion stabilizer (HPC) concentration
on mean particle size and size distribution of silica parti-
cles (dispersed phase pressure = 30 kPa; emulsifier concen-
tration = 10 wt%; HoO/TEOS ratio = 10 wt%; D/C phase
ratio = 10% (W/v)).
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Fig. 7. SEM photographs of silica particles prepared at different emulsion stabilizer (HPC) concentration (other conditions are

same as in Fig. 6).
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Fig. 8. Effect of emulsifier concentration on mean particle
size and size distribution of silica particles (dispersed phase
pressure = 30 kPa; HPC concentration = 1 wt%; HO/
TEOS ratio = 10 wt%; D/C phase ratio = 10% (w/v)).

B7F 10 wi% oo AAH AAH o H0 ol

Augel & 20 @ A 2 3, 2010

TEOSY] u]3] Adjdo g go} ddde Ed4H F
7ks} HEo] &4 Wg F&o] ZAasA "

3.5. iAol st 2AA Bigol HF

dA&ako] g BAe] H(D/C phase ratio)E 10,
20, 30, 40% (wv)E WEAAMAA Azg A7t o
Ao Ha A7) L A7) ¥xg WslE Fig 129 v
Wit o] A3 D/C phase ratio’} AZFE Y79 B
Z @7 =27) BEZol A3 FUheen), ol DIC
phase ratio’t 2% 444 W 48 EA4Y 944
o] F7b BolA oEAY FA W=r} 757 W&ol
. FEAE fASEA dA 7] BER] 7 F
& A9 10% (wv)E D/C phase ratiod] HZ 212
2 JdAsatt

o242l arf3l AHA-A FA T At AR
Az Agogrnyg A7) B3/t F& 78 7 A
E Az 97 Fd FAZAL T4 ¢4 30 kPa,



o8} o E -

A FA0 g 47t Y A= 93

(a} 1 wt% emulsifier concentration

(c) 5 wt% emulsifier concentration

(b) 3 wi% emulsifier concentration

(d) 10 wt% emulsifier concentration

Fig. 9. SEM photographs of silica particles prepared at different emulsifier concentration (other conditions are same as in Fig. 8).
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