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Influence of Rare Earth La Doping on the Photocatalytic Hydrogen

Production Performance for TiO, Nanoparticles

YANG Guoying', ZHANG Hong’

(1. Fuzhou Institute of Education, Minjiang Teachers College, Fuzhou 35001, China;
2. College of Mechanical and Electrical Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: To improve the photocatalytic hydrogen production performance of TiO,, rare earth La was cho-
sen as a dopant and La doped TiO, nanoparticles were prepared by sol-gel method, and then the influence of La
doping on the photocatalytic hydrogen production performance for TiO, was investigated. The results indicated
that with the increase of La doping content, the absorption edge exhibited red shift and the band gap of the
samples was gradually narrowed. Moreover, the photocatalytic hydrogen production performance gradually in-
creased initially up to 3% of La addition and then decreased with the further increase of La doping content.
The hydrogen production rate was enhanced to 577.5 pwmol/g at the La content of 3% , which was 4.1 times
higher than that of pure TiO, sample, and the sample exhibited good recyclability. The results also revealed that
the surface oxygen vacancy concentration can be modulated by La doping. Surface oxygen vacancy was favora-
ble in capturing the photoinduced electrons during the process of photocatalytic reactions, which was benefit to
the separation of photoinduced electrons, and the recombination of photoinduced electrons can be effectively re-
frained, thus the hydrogen production rate was enhanced.

Keywords: La doping; TiO, nanoparticles; sol-gel method; photocatalysis; hydrogen production
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Tab. 1 Lattice parameters for all the samples

FE i Sample 26 D/nm d/nm a/nm ¢/nm ca V, ./ nm’
TLO -0 25.34 16.11 0.3511 0.3797 0.943 0 2.484 0.1359
TLO -1 25.28 12.99 0.3522 0.380 3 0.945 4 2.486 0.136 2
TLO -2 25.22 11.85 0.353 1 0.380 5 0.949 7 2.496 0.138 6
TLO -3 25.16 10. 60 0.353 8 0.380 4 0.9512 2.500 0.1390
TLO -4 25.08 10.06 0.3550 0.3821 0.952 6 2.493 0.138 6

Siah %7 RGMGE TH24 La WY TiO, ShA8 MR LA, b AT] R BURH 5 45 44 10 B R 43 50 hin
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3% It 4R A3 A TR SRR, Sadhu 2562 L RIRES La $82% TiO, 145 o404 (0 e i BB 4% (1 BE IR 4
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2 ZRIERK SEME
Fig.2 SEM images for all the Ti,_La,0, samples
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Fig.3 The element mappings for Ti,O and La, EDS spectrum for sample TLO-3
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Fig.4 UV-VIS absorption spectra and (chv)™ vs hv plot and the value of E, for all the samples
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