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Table 1 Sy of Solid materials

BET surface area (m’/g)

Solid materials

Si0, 344.5

TiO,/Si0, 280.4

NiO-Ti0,/Si0, 262.5
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Fig. 1 XRD patterns of Ti0,/Si0, (a) , NiO-Ti0,/Si0, (b)
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Fig. 2 TEM photo of NiO-Ti0,/SiO, (a) ,
(b)and measurement of lattice fringe (c)
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Fig. 3 Raman spectra of Ti0,/Si0, (a), NiO-Ti0,/Si0, (b)
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Fig. 4 IR spectra of TiO,(a), NiO(b), SiO,(c),
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Fig. 5 UV-Vis DRS spectra of TiO, (a) , Ti0,/Si0,(b) ,
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Table 2 The Result of photocatalytic surface reaction on different solid materials

Fig. 6 The E, of TiO, , Ti0,/Si0, and NiO-Ti0,/Si0,

Selectivity (% )
Catalyst UV radiation Xetson
DMC Others
. . No - - -
Ti0,/Si0,
Yes - - -
R . No - - _
NiO-Ti0,/Si0,
Yes 5.3 87.5 12.5
Selectivity (% )
UV radiation Xe,nson
DEC Others
o No - : :
Ti0,/8Si0,
Yes - - -
- . No - - -
NiO-Ti0,/Si0,
Yes 1.3 82.1 17.9

Reaction condition: Normal pressure, 140°C, n (CO,): n (CH;OH/C,H,0H) =1.2, 125 W UV light, space velocity 300 h™
3 4 w S)OFHCEAT R L. B4R R A7 7E /Y TiO, #1 NiO,

=W WAL TS0, 365040 AT, Ti-0-Ni 25845 NiO fy
Jir il 45 10 51 4R A 52 A 2 F A NiO-Ti0,/Si0, fy

FIAPR R T TiO, £E 2 AR K 1 19 73 P BE du s 5ie 1
KR, FOEHPRAR/NT 10 nm, NiO #1 Ti0, ¥y BABE S ERIBATERE ;s NiO & TiO, [a] ) n-
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Study on Structure and Property of the Photocatalytic
Material NiO-TiO, /SiO,

LIU Yin, KONG Ling-li, ZHONG Shun-he *
(College of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract ; Solid material of supported coupled semiconductors NiO-Ti0,/SiO, was prepared by isometric impregna-
tion method. XRD, BET, TEM, IR, Raman and UV-Vis DRS experiments were used to characterize the surface

structure, particle size, photon absorbing ability and energy band structure of the materials. The results show that

the supported coupled semiconductors have high surface areas. The NiO and TiO, are dispersed evenly on the sup-
port and the Ti-O-Ni bonds are formed after the coupling of NiO and TiO,. The NiO-TiO,/SiO, material enhances
the adsorption of UV light and its edge energy is expanded which holds back the recombination of photoexcited elec-

tron-hole pairs. The n-p coupled effect of NiO and TiO, changes the energy band structure of single TiO,, which re-

distributes the holes and electrons and evidently raise its photocatalytic ability.

Key words: Surface modification method; Coupled semiconductor; Photocatalysis material; Photo adsorption

properties, Energy band structure





