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Abstract A microporous zeolite-type titanosilicate (TS-1), new catalysis elements, was synthesized by differents of the
reactant solution pH. The range of reactant solution pH has from 10.0 to 12.4. TS-1 Zeolite (ETS-10), having a large
pore (8~10 A), was synthesized at 10.4 of pH, since TS-1 Zeolite (ETS-4), having a small pore (3~5A), was synthesized
at 11.5 of pH. Also the two materials simultaneously existed at the intermediate pH. Crystallization, physico chemical
characteristics of synthesized TS-1 Zeolite were investigated by XRD, XRE SEM and FT-IR techniques.
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Fig. 1. XRD patterns of TS-1 Zeolite, ETS-4 and ETS-10
by different pH condition.
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Table 1

Observed product Mol ratio (Ti) in XRE as a function of

reaction pH

pH Product Mol Ratio (Ti)
oxide atom

10.4  Na,O/TiO, 037 Na/Ti 074 142
K,0/Ti0, 024 K/n 0.48
S104/Ti0, 419 SVTi 4.19

10.9  Na,0O/TiO, 034 Na/Ti 068 124
K,0/Ti0, 028 K/Ti 0.56
Si0yTiO, 429 SVTi 4.29

11.5  Na,O/TiO, 045 Na/Ti 090 132

K.0/TiO, 021 KT 0.42
Si0y/TiO, 322 SVTi 3.22
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Fig. 2. Yield curves of TS-1 Zeolite, ETS-4 and ETS-10 by
different pH condition.
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Fig. 3. SEM of TS-1 Zeolite obtained from the solution with different pH.
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Fig. 4. IR spectra of TS-1 Zeolite, ETS-4 and ETS-10 by
different pH condition.
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Table 2
Observed peak position in FT-IR absorption spectra of
ETS-4, ETS-10 and type of vibration generating the peaks

Vibration spectrum  Type of vibration
and observed peak

position (cm™) ETS-10 ETS-4
1068 Si-O str
988 Si-O str
780 Ti-O str
702 Ti-O str
690 Ti-O str
662 Octahedral
O-Ti-O and
Ti-O-Ti band
575 Si-0 rek,
O-Ti-O bnd
557 O-Ti-O bnd and
Ti-O rck, 0-Si-O
and Si-0-Si bnd
498 0-Si-0 bnd and
S1-0-Si bnd,
Ti-O str and
O-Ti-O bnd
450 0-Si-O bnd,
0-Ti-O and
Ti-O rck

str: bond stretching, bnd: bond bending, rck: bond rocking.
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