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Abstract

Abstract

Perovskite catalyst has the advantages of narrow band-gap, wide absorption band
and high utilization of solar energy. Its structural characteristics determined that
variety of perovskite composites could be achieved by the means of doping, loading
and so on. This dissertation mainly focused on the preparation of palladium modified
LaCoO3; photocatalysts, studied the effects of as-prepared photocatalysts on
photocatalytic for hydrogen production under visible-light and discussed the
photocatalytic mechanism. The main research results are as follows:

(1) Pd was chosen to partially substitute the A-site or B-site of LaCoO3 using
citric sol-gel process. Doing Pd could effectively improve the photocatalytic activity
under visible-light. Pd-doping could adjust the ratio of adsorbed oxygen and lattice
oxygen to generate more oxygen vacancies. A impurity level was formed in the
crystal cells of Pd-doped LaCoOs;, which narrow the band-gap, and improve the
absorption ability of visible-light. Simultaneously, Pd-doping could cause defects on
crystal cells. The defects could act as a capture site of photogenerated electrons to
extend the lifetime of phtogenerated electrons and restrain the recombination of
photogenerated electron-holes pairs.

(2) We try to prepare PdO/LaCoOg3 heterojunction catalysts by sol-gel process
and deposition precipitation method, the optimal activity of 2 wt% PdO/LaCoOs3 (1.26
mmol g™) in H, production under visible light was ten times that of LaCoOs. The
results demonstrated that the heterojunction structure could promote photogenerated
electrons to transfer from LaCoO3 to PdO which efficiently separated photogenerated
electrons and holes, and effectively narrow the band-gap and broaden the range of the
response to visible light. The formation of heterojunction structure can greatly adjust
the ratios of internal lattice oxygen and adsorbed oxygen, enhance oxygen vacancies
generation and effectively restrain the recombination of photogenerated electron-holes
pairs.

(3) The photocatalytic activity of bio-1wt%Pd-LaCoO3; by using biomass as

complexing agent is 2.1 times of chem-1wt%Pd-LaCoOs. It is proved that biomass
1l



Abstract

played a mediated role to form a mixture palladium oxide (PdO, PdO;) which could
greatly improve the thermal stability, electron mobility, and promote the water
molecules nearby photocatalyst surface to dissociate into hydroxyl radicals.
Meanwhile, the carbon residues of the remaining biomass would play a role of
photosensitizers, act as a capture site of photogenerated electrons, effectively enhance

the visible-light absorption ability of chem-Pd-LaCoO:s.

Keywords: Pd; photocatalyst; doped; hydrogen; visible-light
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