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Fig. 1 Effect of concentration of Ti(OCsH:)s on UV Absorbance
Soaking for 48h. Broken line show that optical
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density increases with increment of the concentration

of Ti(OC:H;)+ at 320nm.
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Fig.2 Absorbance shift with the time of hydrolysis

Soaking for 48h in 0. Smol * L~' concentration,
then deposit them in different times in air

atomsphere after washing in distilled water
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Fig. 3 Comparison of shift among different treat-methods

1: Before treating, 2: 16h after washing in water
treating, 3: Heated in N, atomsphere for 5h,

4: Irradiated by UV for 2h, 5: boiling in water for
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Fig.4 XRD of two precursors giving same crystal size(3. 8nm)
a: Precursor: Ti{OC(Hs)s, b: Precursor: Ti(OC:H;),
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Fig. 5 Effect of soaking solution concentration on the crystal
size

a: 0.5mol * L°', 3.6nm; b: 0.3mel - L', 4. Omin;
c: 0.2mol * L', 3.8nm; d: 0.1mol - L-', 3. 7nm.
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Fig. 6 HR TEM image of a cross-sectional view of
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Fig. 7 Size distribution of TiO: nanoparticle
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Preparation of Nanocrystalline TiO: Monodispersed in Nafion Membrane

LIU Ping' SUN Ya-Ping® FU Xian-Zhi*-' WANG Xu-Xu' LI Dan-Zhen'
(" Research Institute of Phetocatalysis, Fuzhou University, Fuzhou 350002)
(2 Department of Chemistry, Clemson University, Clemson, S.C., USA 29634)

The nanocrystalline titanium dioxide with an average particle diameter of 4. Onm was synthesized in Nafion
membranes. The crystals of titanium dioxide are dispersed singly in Nafion membrane. High resolution transmission
electron microscopy(HR TEM), X-ray diffraction(XRD) and Uv-vis-nir spectrophotometer were attempted to
characterize the morphologies, grain size distribution, microstructure of Nafion membranes and formation mecha-
nism of the particles. The results show that the quantity of Ti** in Nafion depends on the concentration of
Ti(OCsH ). in soaking solution beside the kind of precursor. The formation rate to transform titanium isopropoxide
to TiO; is controlled by the diffuse of water to enter Nafion via the channels. The size of nanocrystalline matches
with the diameter of cavities in Nafion, and is independent of the kind of precursor, the concentration of Ti‘* and
Crystallization condition. The effects of changing the variables of the preparation condition on the formation of
nanocrystalline titanium dioxide are discussed in detail.

Keywords: membrane titanium dioxide nanometer

crystalline synthesize
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