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Abstract— Synthesis and characterization of titanium silicalite-1(TS-1) have been studied by using XRD, FT-IR, Raman,
TGA and SEM. The MFI structure of the prepared sample was confirmed by XRD and the results of FT-IR provided evidence
of MFI structure and the substitution of Ti into silicalite lattice. When Ti content exceeded 2 atomic %, some Ti formed
anatase TiO, particles which was characterized by Raman spectroscopy. The product TS-1 was thermally stable up to 650 °C
and formed cylinderical particles of uniform size of ca. 0.25 um. The MFI structure was formed during crystallization step
at 170 °C and Ti substitution into silicalite lattice occurred during calcination step at 550 °C.
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Fig. 1. X-ray powder diffraction patterns of S-1 and TS-1.
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Fig. 2. XRD patterns of anatase TiO, and TS-1(2.5).
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Fig. 3. IR spectra of S-1 and TS-1.
A :absorption spectra of five membered ring
B : absorption spectra of Si-O-Ti stretching
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Fig. 4. Difference FT-IR spectra obtained by subtraction of S-1 spec-
trum from TS-1 spectra.
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Fig. 5. FT-Raman spectra of TS-1 and TiO,(anatase).
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Fig. 6. TGA pattern of S-1 and TS-1(2.5).
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Fig. 7. Scanning Electron Microscope(SEM) image of TS-1(1.0).
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Fig. 8. X-ray diffraction pattern of TS-1(0.5); A:after calcination,
B : before calcination.
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B od el TS-19] Alzapg A MFI 22 A7} Tizl 2zt
Well 213== Aol disia A7l o1& 8- TiYk 0.5%
2] TS-1& A 52 Algsle 7148 uhg-& A3 F 170 °CollA 39
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o} &4 % (Fig. 8b)2] XRD pattern® B MFI 29| S peak
7} 2% Jehdg-g B 5 9l &4 A 24 $2] XRD pattern
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Fig. 9. FT-IR spectra of TS-1(0.5) before and after calcination.
A :absorption spectra of five membered ring
B : absorption spectra of Si-O-Ti stretching
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Fig. 10. TGA pattern of dried TS-1(0.5). Carrier gas; air.
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