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Preparation and Photo Absorption Property of Coupled Semiconductor NiO-TiO,

WANG Xi-Tao, HE Zhong, ZHONG Shun-He
(College of Chemical Engineering and Technology/, Tianjin-University , Tianjin 300072, China)

Abstract: NiO-TiO, coupled semiconductors were synthesized by organic templates method. Their pore distri-
bution, crystal structure ,surface composition and photo absorption properties were investigated by techniques
of N, adsorption-desorption, XRD, TPR, TEM and UV-Vis DRS. The results show that the NiO-TiO, cou-
pled semiconductors prepared by organic templates” exist in-nanotube or nanobelt with mesporous structure,
and the BET surface area is higher than 100m®/g. The /NiO particles disperse well on the surface of TiO, ,
and the strong interaction between NiO-and TiO, results in the formation of NiTiO,;. The p-n couple effect of
NiO and TiO, extends distinctly the photo absorption field and decreases the £, from 3.82eV to 3.49eV when
the addition amout of NiO is increased from 2% t0/10%.
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Fig. 1  Nitrogen adsorption-desorption isotherms of NiO-TiO, coupled semiconductors
A: a. 2NiT-673; b. 4NiTi-673; c¢. 8NiTi-673; d. 10NiTi-673; e. 2NiTi(P)
B: a. 2NiT-673; b.2NiTi-723; c¢. 2NiTi-773
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Fig.2  Pore size distributions of NiO-TiO, coupled semiconductor
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Table 1 Physical properties of NiO-TiQ, coupled semiconductor

Catalysts Caclination Sper Pore diameter Pore volume Crystallite size *

temperature/K /(m> - g™") /nm /(em® -+ g™") /nm

2% NiO-TiO, 673 133.70 2.2,6.6 0.280 5.3
4% NiO-TiO, 673 111180 2.2, 6.6 0.280 6.0
8% NiO-TiO, 673 99.90 2.2, 6.6 0.250 6.9
10% NiO-TiO, 673 37.10 17:4 0.240 7.2
2% NiO-TiO, 723 96. 96 2.2, 7.8 0.260 6.1
2% NiO-TiO, 773 33.34 2:2,31 0.250 18.0
2% NiO-TiO, 823 — — — 19.6
2% NiO-TiO, (P) 673 41.60 4.3 0.093 —

* Calculated from Scherrer formula
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Fig.4 XRD patterns of NiO-TiO, coupled semiconductors

a. 2NiT-673; b. 4NiTi-673; c¢. 8NiTi-673; d. 10NiTi-673; e. 2NiTi-
723; f. 2NiTi-773; g. 2NiTi-823
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Fig.5 TPR profiles of NiO-=TiO, series coupled-semiconductor
a. 2NiT-673; b. 4NiTi-673 5 c. 8NiTi-673; d. 10NiTi-673
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Fig.7 UV-Vis DRS spectra of NiO-TiO, series coupled semicon-
ductor
a. 10NiT-673; b. 8NiTi-673 ;. c: 4NiTi-673; d. 2NiTi-673;.¢e. 2NiTi(P) ;
f. TiO,

2500

2000

[F(Rhv]?

(=3
S
(=]

500

N )
48 44 40 36 32 28 24 20
hv/eV

SRR B BRI A T (WL 8) LI RR
ARMEANTK, (RS T 0] DL G B A 8 0 M e 5 T A R
. X AT REE Hh TBebe i BE A TH s , = S A R
AR SR RO PEREAS 22

N T HE N TR G R RT E, SRR, R
SCikdiE g il [F(R) ho]? ~ ho 2% 5 45
FBRBR E, BT TANE AR LI 9. i AT
L BEFE NiO &4 p 30, NiO-TiO, F 41 G 44
E, (6] W FEA%, W NiO I TiO, [A]JE i T p-n &5
bR R T R 2 W A, (E, X — T T
THEBPEIR T, NiO - Ti0, [8)& 4 1 Fn 5 5
T NiTiO, , 1fif NiTiO; P28 478 5 75— J7 I ey i KB g
B (BB O S I R R, AR e 8. SRIIE
DLBERE il 7 19 NiO-Ti0, kLR e IR E, {8, 3% T fE
AR RAT BERA .

1.4

1.2
1.0
0.8
0.6

Absorbance

0.4
0.2
0.0

-0.2 TR AR R N N B [
200 250 300 350 400 450 500 550 600 650 700 750 800

Wavelength/nm
B8 R IE T NO-TIO, % £k Sk Hy UV-Vis DRS
b
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Fig.9 Band gap determination of NiO-TiO, coupled semiconductors
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