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ABSTRACT

A process for the preparation of spherical tungsten oxide powders hy the emulsion evaporation method
was developed. The characteristics of the powders thus prepared were examined by means of TGA, X-ray
diffraction, SEM and image analysis. The emulsion was prepared by fast mixing of tungsten contaming aque-
ous phase and the organic phase which contaned kercsene, surfactanl, and paraffin oil. The precursor was
made by evaporating the emulsion in the kerosene bath al 160°C, and then calcmed at 650°C in order to pro-
duce tungslen oxide powders. The average particle size of the tungsten oxide powders was 0.5 Lm and their
shapes were spherical. Water-m-oil type emulsion was more advantageous to make less agglomerated WO;
powders than the oil-in-water type emulsion for the emulsion evaporation experiment. As the HLB value of
the surtactant increased and the concentration of tungsten ions in the agqueous phase decreased, the mean
particle size of tungsten oxide powders decreased whereas agglomeration increased. The optimum con-
centration of Span 80 was 8 percent by volume, and the optimmum stirring speed in the emulsion formation
was 5000 rpm in order to obtain fine less agglomerated WO; powders.
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Fig. 1. The flow chart of experimental procedure.

Table 1. Standard Experimental Condition

Emulsion type W/O type emulsion

HLE value 43
Span 80 concentration

. . 8 vol.%
in organic phase
Tungsten 1on concentration 10 /1 W

1 aqueous phase
Vor/Vaq ratio 1.2
Stirring speed in makmg emulsion 5000 rpm
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Fig. 2. Experimental apparatus.
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Fig. 5. Scanning electron micrograph of tungsten oxide powders derived from evaporation of (a) O/W type emul-
siam and (b} W/O type emulsion (Standard experimental condition).
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Fig. 12. Scanmng electron micrograph of tungsten oxide powders derived from evaporation of W/0O type emul-
sion : (a} 3000 rpm, (h) rpm and (c) 7000 rpm slirring spead (Standard experimental condition).

He

i

rpmeliAE F 05 umE YR ¢ RUdsE
ZF3 3eh

Fig. 12{a), (b), (c¥= 242} 3000 rpm. 5000 rpm,
7000 rpme] FVERE o dHAZ HEde S PE
A4 F o] & Shdte YHEAA WO, 252 Apzlo]t)
AbglelA] Holdfo] Febe] HAgFdaolAlz 2000
rpme] 323 o] A9 gl AeE AEHA
T, 7000 rpm"ﬂ/ﬂ% Aeret SRS ey, pakabA]
L 3EE qe 3le] 49 os 22 die odd
A A S e E01EpE ofd 12 G Relu=]d
& A ddAe] Jrgde 27w ghAasiAlet, 27
FhdmE AHdAR e F7R, ¢dEs :
FeAHA SRR 2717 ez A, Ay
2o 2, 3000 rpmel Al EEEde] w9 F32 dEE

L=
(=]

E7} e w7000 rpmll A e Y BEE wddA]
TR 2= o gl
4 5ta ® - ZE SHS 2 5 SEM 2E
Fado]Ad dolA precursors) sh& o WO, £

WEHERL 3000 rpmel A A=

=1
£k

precursoreh gk 2] W,
13(ad, (b), (o), (el Ve,

I SEM AEE Tig,

ghd o= AH RrldREem sk BEovEy
k7re] & Heolm, ﬁvu 7184 te g dge &
a7 Zok SRR 5t S ARH BYE E
HHAD e HFIEARY SUE Y] B 2
ke & o)z} glAlwk 2ol 20 o= AR 25
ies & 5 9lv
-

-2 A =g = 2w A2E
| W 051 m9] vl g o]t

2ba B =377
2. W03 ddde 2 Axd WO O/WHS 3lE

E}WOS AR 23 =r) ek
A E A ] ULBgko] 7188, JdEd Z¢

A 354 Al 6 2(1098)



ab0 AFEE @

Fig. 13. Scanning electron micrograph of tungsten oxide powders derived from evaporation of W/0 type emul-

gion :

{a) Precursor, (b WOs powders obtained at 5000 rpm; (¢} Precursor and (d) WO, powders oh-

tained at 3000 1pm (Standard experimental condition).

Bodl oles ¥Ryl HATSE AT AolA
= WO, WAEY egEE T

I, PERREEE Folgen
sk AR A A 2 ATE-5 Span 80(TILB 4.3)
9 5= 8ol FEEoh
AzA] mekEes 3000 rpmy WRcot
5000 rpme W] Buts] HEdert et 2ol w
HHEEE EEE Y FolAlA] gen] g e
A2 3000 rpme W7F 7 B2 THE vehiidoh

B =R 199edE weE shedraAdv| (s
N-06-33-0031)=] <Jsl o
FA=HYT)

REFERRENCES

1. N.N. Li, Recenl Development in Scparation Science,
Vol. VI, CRC. Press, 1981,

2. ILW. Ahn, M.S. Lee and E.C. Lee, “Extraction of
cobalt(Il) with Liquid Surfactant Membrane Con-
laining D2EHPA from Sulfate Solution, J. of Korean
Inst. of Metals, 28(1). 32-39 (1990).

22

3.

6.

10.

. S.H. Son, JJW Ahn and E.C. Lec,

. S. Jang and W. Yoon,

- EEE, oAE,

P. Reynen, H. Bastius and M. Fiedler, “The Use of
Emulsion in the Preparation of Ceramic Powders, in
Ceramic Powder,” pp 499-504, Ed. by P. Vincenzini,
Elscvier, Amsterdam. 1983,

. Kerry Richardson and Mufit  Akinc, "Preparation of

Spherical Yitrium Oxide Powders Using Emulsion Eva-
poration, Cerawmes Internarional, 13. 233-261 (1987).
“A Study on the
preparation of Coball Oxide Powders by the Emulsion
Bvaporation Technique.” J. of the Korean Cerarmc So-
ciety, 30(3), 411-419 {1993).

Yoshiko Nakahara, Massaki Mizuguchi and ken-Ichi
Miyata, ‘Effects of Surfactants on CaCO, Spheres Pre-
pared by Interfacial Resction Mcthod,” J. of Colloid
and interface Science, 68(3), 401-407 (1979).

“A Study on the Fabrication of
Metallic Powders by Centrifugal Emuisification Pro-
cess, J. of the Korean Inst. of Met. & Mater., 31(12),
1548-1555 (1993).
Z=4,

AR EAA," pp. 113-124,

A, 1983,

. D.J. SHAW, Introduction to Colloid and Surface

Chemistry, 2nd ed., pp. 206-211, Bullerworths, 1970
C.A. Miller and P. Neogi, ‘Interfacial Phenomena E-
quilibrium and Dynamic Effects,” pp. 140-155, Sur-
factant Science Series, Vol 17, 1985,



