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Abstract Aluminium and titanium precursors containing A-diketonate ligands were used for the
synthesis of polymeric sols of alumina and titania by sol-gel methods. To prepare polymeric sols by sol-
gel processing, we synthesized modified precursors having chelating organic ligands. With these
precursors it was found to be possible to control both hydrolysis and polycondensation reaction rates
which resulted in ultrafine particles few nms of average size. The optimum molar ratio of acid to
alkoxide for alumina sol was 0.3-0.4 and that of water to alkoxide was 1. On the other hand, the
corresponding ratios for titania sol were found be 0.25-0.20 and 1 respectively. Dynamic light scattering
measurements indicated that the average particle size in both sols was in the order of few nms. SEM
photographs were taken to observe crack-free and smooth surfaces of coated membranes after sintering
at 450C. Alumina coated membrane on a slide glass had about 4-4.5um thickness and titania coated one
had 2-2.5un thickness. And according to TEM photographs, the grain size of titania was smaller than
30nm and that of alumina was in the range of few As to 2nms. An X-ray diffraction study revealed

that alumina was 7 phase and titania was anatase crystal.
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Table 1.

alumina and titania sols(alkoxide 1 mole basis)

Mole ratio of chemicals to prepare

_Titania sol

Monosub. compd. |Disub. compd.
<0.25 <0.20
1
—

End capping | Temp.| Time | Alumina Titania
agent (C) |(day) sol sol
No r.t 3.50 1.40
+0.10 +0.10

" Yes | rt. | 10 | 215 | 390
+0.05 +0.10

 No H—PZ 10 2.45 Very large
+0.15 (not

measurable)
" No | ~-2 | 10| 245 | 125
T +0.05 +0.05
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Fig. 13. SEM photographs of coating membrane.
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Fig. 14. TEM photographs

(a) alumina membrane(bar=100nm) (b) alumina grain diffraction

(¢) titania membrane(bar=196nm) (d) titania grain diffraction
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