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Synthesis of spherical porous new-ceramics particles in W/O emulsion
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Spherical porous new-ceramics particles were synthesized by the sol-gel process in
‘W/O emulsions. The pore size of the silica gels could be controlled within 4 to 600 nm
by changing compositions of tetramethoxysilane, polyethyleneglycol (PEG), H,O and
organic solvent in the starting solutions. The interconnected pore structure of the gels
could be made by eliminating PEG from gel bodies. Spherical silica glass particles with
interconnected pore structure were synthesized from spherical borosilicate particles by
the successive thermal and acid treatment. The size of pores could be controlled within
10 to 50 nm by selecting temperature and time of thermal treatment. Spherical titania and
zirconia particles were synthesized from titanium tetraisopropoxide and zirconium
oxychloride, respectively. The specific surface area of the titania and zirconia particles
could be controlled within 144 to 210 and 55 to 90 m*/g, respectively. These results
suggest that the pore size of the particles can be controlled.
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Fig. 3 Morphologies of SP1-
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Table 1 Effect of solvents on specific surface arca and

pore diameter of SP1-5 parlicles

Specific surface area /  Pore diameler /

Solvent o e o

EG 112 590
McOH 113 590
™G 234 320
DMF 360 86
FA 377 60

TMOS:Solvent:H, O:HCEPEG=1:9:20:0.01 0.3,

Fig. ¢ ‘Typical SEM image of the SP2 paricle.
Thermal treatment temperature is 730°C; bar=5 pm.
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Fig. 5 Effect of thermal treatment temperature on pore size of SP2 parlicles; bar=1pm.
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