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Abstract

Abstract

Carbon dioxide is the main greenhouse gas, it is very important to translate it
into organic substance. Photocatalytic reaction can use solar energy effectively and
react in the ambient temperature and pressure. So more and more attention is given to
the photocatalytic reaction. Perovskite has the photoactivity under visible light, and is
applied in many photoreactions. The paper used perovskite LaBO3;(B=Fe, Co, Ni) as
the photocatalysts. Doped Pt, substituted Sr in A cite and substituted Fe or Cu in B
cite were used to change the photocatalytic activity, the absorption and complication
ability of bacillus licheniformis were utilized to doped C on the photocatalyst. The
photocatalysts were characterized by XRD, EDS, UV-vis DRS and XPS, the
photocatalytic activity was investigated for reduction of carbon dioxide. The results
are that:

1. The Pt-LaCoO; photocatalysts with Pt loading were prepared by the

photodeposition method on different conditions. The results indicated that the Pt,

Pt(OH), and PtO, species deposited on the surface of Pt-LaCoQs, the hole scavenger

can enhance the reductive degree of chloroplatinic acid and the decentralization of

platinum, and the relationship of the reduction of chloroplatinic acid and the electron

potential energy on conduction band and the redox potential of PtClg*/Pt were

discussed. The change of the photocatalytic activity for reduction of carbon dioxide

was reserched, proving that Ptspecies can prevent the combination of ¢ and h" and

enhance the photoactivity.

2. Because bacillus licheniformis contains much carboxyl and amidocyanogen groups,
C doped perovskite LaCoOs photocatalysts were prepared by the microbes complex
method with bacillus licheniformis, and the optimization quantity of doped C was
decided. The photocatalytic activity for reduction of carbon dioxide and the structure
of the photocatalyst were investigated. The results showed that the doped could

diminish the band-gap energy which leads to evident redshift in absorb edge and the

II



Abstract

oxygen vacancy increasing. So the photoactivity increased and the catalyst C doped
LaCoO; exhibited obviously higher photocatalytic activity under visible light. But
overdoping of C could make the electron and the hole recombining, so the
photoactivity decreased.

3. The photocatalysts La;SryCoO;, LaCo;4FeyO3;, LaCo;CuyO3, C-La;SrxCoOs,
C-LaCo;4FecO3 and C-LaCo;.xCuyO3 were prepared. The photocatalytic activity for
reduction of carbon dioxide and the structure of the photocatalyst were investigated.
The results showed that substituted Sr in A cite, substituted Fe or Cu in B cite could
decrease the band-gap energy, which leads to evident redshift in absorb edge and the
oxygen vacancy increasing. The doped C can make the band energy smaller and the
oxygen vacancy increasing, so the photoactivity increased and the catalyst C doped

LaCoOj; exhibited obviously higher photocatalytic activity under visible light.

Keywords: photocatalytic reduction; perovskite; carbon dioxide
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