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Abstract—Titanium silicalite 1 catalysts were prepared using various hydrothermal synthesis methods and
the effects of synthesis parameters on the catalyst morphology were investigated. XRD, SEM, IR, 2Gi MAS
NMR, UV-VIS DRS, and EXAFS analysis were then performed to evaluate its physico-chemical properties.
For its catalytic property study, liquid phase n-hexane oxidation using HzO; as an oxidant was carried out.
It was established that an adequate amount of TPAOH, alkoxide silicon source, continuous water replenish-
ment during the hydrolysis process and fast heating of the hydrothermal reactor vessel are necessary in
order to obtain small zeolite crystals. In the n-hexane oxidation, 2,3-hexanol and 2,3-hexanone were produced
via successive oxidation sequences, and 2-hexanol was found to be more quickly oxidized to ketone than
3-hexanol. Methanol and acetone were superior as a solvent, and under non-excess solvent condition, n-he-
xane/H,0; mole ratio of 2 was found adequate for the better conversion.
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Fig. 1. Variation of crystallinity and pH on Ti-silicalite
1 crystallization at 175°C.
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Fig. 2. SEM photographs of Ti-silicalite 1 synthesized
with different reaction time.
(A) 1 day, (B) 3 days, (C) 5 days
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Fig. 3. SEM photographs of Ti-silicalite ‘1 synthesized
with different TPA*/SiO, mole ratios.
(A) TPA"/Si0,=055, (B)y TPA*/SiO,=
TPA*/Si0,=0.35

0.46, (C)
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Fig. 4. SEM photographs of Ti-silicalite 1 synthesized
with different H,O/SiO; mole ratios.
(A) H,0/Si0,=20, (B) H,0/Si0,=35, (C)
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Fig. 6. SEM photographs of Ti-silicalite 1 synthesized
with different silica source.
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Fig. 8. »Si MAS NMR spectra of Ti-silicalite 1.
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Fig. 9. UV-VIS DRS spectra of Ti-silicalite 1.
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Fig. 14. The effect of solvent on conversion and products
distribution.
(0.5 g TS-1, 115 mmole of n-hexane, 240 mmole
of HyQ,, 45 ml of solvent, 70, 4 hours)
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Fig. 15. The effect of reactant mole ratio on conversion
and products distribution.
(0.5 g TS-1, 45 ml of acetone, 70, 4 hour)
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