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Wednesday Morning • April 25

Four Concurrent Sessions
1': W·l09

"Synthesis, li"

ion Chair: Gary Messing, Pennsylvania State University, University Park, PA

il:35-8:40 a.m, Introductory Remarks by Session Chair

8:40-9:00 a.m.-(49-SV-90)

SYNTHESIS OF SPHERICAL Si02 PARTICLES
FROM THE SPONTANEOUS EMULSIFICATION
OF PARTIALLY HYDROLYZEDTEOS IN WATER,
W. T. Minehan* and G. L. Messing, The Pennsylvania
Suuc Univcrsity, Univcrsity Park, PA 161102

9:00-9:20 a.m.-(SO-SV-90)

A method for synthesizing spherical, submicron silica
powders from the o/w emulsion of metal alkoxides has
been developed. The emulsions are spontaneously
formcd III'"n l11ixin~.without thc aid of surtuctunts or
olha liquids usually nssociated with ernulsion
processes. The hydrophobic nature of partia\1y
hydrolyzed TEOS is controlled by the amount and type
of catalyst and the concentration of water used in
hydrolysis. Powders can be synthesized with a high
surface area with average particle sizes ranging from
0.05 to larger than 5.0 11mdiameter. The importance of
interfacial tensions and phase equilibria in the TEOS-
warer-ethanol systern and their effect 011 final particle
size will be discussed.

EFFECT OF 8203 ON THE MULLlTIZATION OF
AUIMINOSILlCATE GEL."i,t S. Sundarcsan," r».
partmcnt of Chcmical Enginccring, Princeton Univcr-
»it v, Princct on, N.I; I. A. Aksay, Dcpartmcnt of Ma-
lel:ials Scicnrc und Iinginccring. lJniversity 01' Wash-
ington, Seattlc, WA,

Diphasic aluminosilicatc gcls or mullite stoiehiometry
cnn bc prcporcd quite readily írorn an aluminum sa lt
"11<1 1'"II"idal silic.r. Such a gcl, upon hcut trcatmcnt ,
muniü.sts thc erystallization 01' transitional alumina at
70()-RSO"C, Iollowed by mullitization at temperaturcs
> 12Ute. It is known that the prescnee of a srnall
amount of B20] (2 wt %) in these gels can inducc
complete erystallization of a solid solution of mullitc
ano aluminum boratc at tcmperatures of 700-8000C.
Thc primary role 01' B203 in such systcrns is probcd
in the prcscnt study through DSe, XRD, ano secding
cxpcrimcnts. It will bc shown that the inhibition 01
the crvstalliz.uion oltransitional alurnina is one of the
kcy roles pia yed by borie oxide.

[Work supportcd by 3M Corporation,
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9:40-10:00 a.m.-(S2-SV -90)

SOL-GEL PAOCESSING OF POTASSIUM NIOBATE,
M.M. Aminl and M.O. Sacks, University 01 Florida,
Gainesville, FL 32611

Potassium niobium double alkoxide, KNb(OC.H,)"
was synthesized by reacting niobium ethoxide and
potassium ethoxide. Alkoxides were characterized by
mass spectrometry (MS), nuclear magnetic resonance
(NMA) spectroscopy, and Fourier translorm inlrared
(FTIA) spectroscopy. Hydrotysls/condensation
reactions were carried out using varying mole ratios
01 water / double alkoxide. Aeaction products were
characterized by thermal gravimetric analysis (TGA),
differential thermal analysis (OTA), X-ray diffraction
(XAD), and gas adsorption SET surface area
measurements. Processing conditions which result
in lhe formation 01 single-phase potassium niobate,
KNb03, were identilied.
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