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Abstract— Nano-sized titanium silicalite-1(TS-1) zeolite was synthesized by using hydrothermal synthesis at the at-
mospheric pressure and the temperatures lower than 100°C. This synthetic method makes it possible to control the particle
size of TS-1. As the reaction temperature decreased, the induction period increased and the rate of crystallization and the fi-
nal crystal size decreased. During the crystallization, average crystal size of TS-1 zeolite was linearly increased with reaction
time. The apparent activation energy of crystallization was 86.7kJ/mol. When the reaction time was 70 hours at 80 C, av-
erage particle size of TS-1 with 50 nm in diameter was obtained. which have TS-1 zeolite crystallinity up to 750°C. Nano-

sized TS-1 zeolite may be applicable to the new field of zeol
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Fig. 1. Experimental apparatus of hydrothermal synthesis at at-
mospheric pressure and the temperature below 100°C.
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Fig. 2. Effect of synthetic method on the crystallinity of TS-1 zeolite
as a function of time(Si/Ti=33).
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Fig. 3. Effect of reaction temperature on the particle size of TS-1
zeolite(Si/Ti=33).
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Fig. 5. Arrhenius plot of crystal growth for TS-1 synthesized at 70
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Fig. 6. Transmission electron microscope photographs of TS-1 par-
ticles synthesized at 80°C.
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Fig. 7. Scanning electron microscope photographs of TS-1 particles
synthesized (a) at 80°C after 210 hrs and (b) 150°C after 10
hrs.
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Fig. 8. Effect of Si/Ti ratio on the crystallinity of TS-1 zeolite.
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Fig. 10. Changes of XRD patterns of synthesized TS-1 with reaction
time.
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Fig. 11. Electron diffraction patterns of TS-1 synthesized at 70°C.
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Fig. 12. FT-IR spectra of TS-1 at various temperature; (a) 70°C, (b}
80°C and (c) 88°C.
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Fig. 13. ’Si-CP/MAS NMR spectra of (a) TS-1 particles as syn-
thesized, and (b) calcined at 750°C.
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Fig. 14. TG-DTA curve for nano-sized TS-1 synthesized in O, at-
mosphere.
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