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Effects of Media on the Formation of Nanocrystalline TiO, Located in Cavities of Nafion
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(Research Institute of Photocotolysis, Fuzhou University, Fuzhou 350002)

Abstract:
highly dispersed nanocrystalline TiO, from Ti(OBu), in Nafion template were studied by High resolution transmis-

The effects of the soaking organic solvent and water content of Nafion membrane on the formation of

sion electron microscopy (HRTEM), X-ray diffraction (XRD), Scanning electron microscopy (SEM) and Energy
dispersive X-ray analysis (EDAX) on the basis of the previous work. The line and surface distribution of each ele-
ment, the size distribution and the microstructure of TiO, on the cross section of Nafion membrane were dis-
cussed. Results show that the quantity of Ti(OBu), and TiO, in Nafion depends on the soaking solvent. A corre-
lation between the water content in Nafion and the quantity of TiO, formed was observed. However, the morpholo-
gies and the grain size distribution of nanocrystalline TiO, in Nafion was not influenced by the water content in
Nafion. EDAX analysis indicated that the line and surface distribution of every element content on the cross sec-

tion of Nafion membrane were symmetrical.
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AN [R P AR LW TiO,/ Nafion 9 XRD % ]
XRD patterns of TiO,/Nafion soaked in different
solvents
(a) a: EtOH, b: BuOH, c: iso-PrOH; (b) d: ethyl
acetate, e: diethyl ether, f: benzene,
g: cyclohexane. Conditions: soaked for 2 h in
0.2 mol- L™ Ti(OBu),/solvent at 30 °C;
hydrolysis for 5 h at 90 °C.
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Fig.2 UV-Vis curves of TiO,/Nafion soaked in different
solvents
a: ethyl acetate; b: diethyl ether; ¢: benzene;
d: cyclohexane. Conditions: soaked for 2 h in
0.2 mol- L™ Ti(OBu),/ solvent at 30 °C; hydrolysis
for 5 h at 90 C.
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Fig.3 HRTEM image for a cross-sectional view of the

Nafion loaded with TiO, nanoparticles
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Table 1 Swollen ratio of Nafion membrane in different reagents
Solvent EtOH BuOH iso-PrOH Ti(OBu), Ti(OBu), / EtOH  Ti(OBu), / BuOH  Ti(OBu), / iso-PrOH
Swollen ratio / % 59 73 74 51 250 150 100
TiO2 content / % — — — 2.1 40.9 15.3 13.5
" % Swollen ratio = (Swollen area — original area) / original area.
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I Nafion 25 7 72 (1) 5 B2 o 45 #4191 ) T
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Table 2 Effect of H,O content in Nafion membrane on the content and particle size of TiO,

H,0 content / % 24 3.43 4.97 6.20 8.21 9.5 13.3 17.3
TiO, content / % 35.7 36.7 34.1 442 43.4 45.8 46.1 55.7
Particle sizes / nm 3.8 4.0 4.0 4.2 4.3 4.2 4.3 4.1

Conditions: 30 °C, soaked for 2.5 h in 0.2mol - L™ Ti(OBu), / EtOH; 90 °C, hydrolysis for 5 h.
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