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Fig. 1. (color online) (a) Scheme of polarization behavior for a semiconducting powder; (b) hysteresis curves of

Na;_;KzNbO3 solid-solution ceramics; (c) remanent polarization and crystal structure of (Na, K) NbO3 solid-

solution compounds; (d) rate of hydrogen evolution for Naj_;KzNbOgs solid-solution powders before and after

corona poling; (e) amount of hydrogen evolution for non-polarized and polarized Nag.5Ko.5sNbO3 with forward (light

exposed to positively charged surface) and backward (light exposed to negatively charged surface) illumination (191,
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Fig. 3. (color online) (a) Schematic crystal structure of BigTizO12 viewed along [110] direction (blue, Ti;

purple, Bi; red, O); (b) proposed transfer mechanism of the photo-generated electron—hole pairs facilitated

by Ps; (c) model showing the direction of the internal electric field in BisTi3O12 samples; (d) degradation
rate of RhB at the BigTizO12 samples under visible-light (23],
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Fig. 4. (color online) (a) An uncompensated ferroelectric layer, where only the fixed surface charges produce the

depolarization field inside the layer, oriented in the opposite direction with respect to the polarization P; (b) the

case of a partial compensation of the fixed charges by the mobile charges; (c) the case of complete compensation of

fixed charges by electrons and holes. The electric field vanishes inside the layer (261,
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Fig. 5. (color online) (a) The spontaneous polarization in ferroelectrics and the charge compensation mechanism,

and (b) the band-bending phenomenon induced by charge carrier transportation in a ferroelectric material [
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Fig. 6. (color online) (a) Schematic of band structure of BaTiO3 modified by Ag nanoparticles; (b) photo

decolorization profiles of RhB with different catalysts under solar simulator
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photocatalytic performance of degradation RhB under UV irradiation (471,
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Fig. 9. (color online) Schematic illustration of charge accumulation and release when spontaneous potential

intensity changes with stress variation (451,
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Abstract

Photocatalytic technology is considered to be the most promising treatment technology of environmental pollution.
In this technology, the electronhole pairs generated by the light-responsive materials under sunlight irradiation will
produce the oxidation-reduction reactions with the outside world. At present, there are still a series of problems needed
to be solved in the photocatalytic technology, among which the recombination of photogenerated electron-hole pairs is
a very important limitation. In recent years, the ferroelectric materials have attracted much attention as a new type of
photocatalyst because the spontaneous polarizations of ferroelectric materials are expected to solve the recombination
problem of electronhole pairs in the catalytic reaction process. However, there are no systematic analyses of the specific
mechanisms for ferroelectric materials. In this paper, we review the effects of ferroelectric polarization of ferroelectric
materials on photocatalytic activity from three aspects. Firstly, the polarization can give rise to depolarization field
and band bending, thereby affecting the separation rate of electron-hole pairs, and speeding up the transmission rate.
Therefore, in the first part, the effects of depolarization field and energy band bending on catalytic activity are sum-
marized. This can conduce to understanding the influence of polarization on catalytic activity more clearly from the
intrinsic mechanism. Next, the built-in electric field induced by the polarization of ferroelectric material can increase the
separation rate of photogenerated carriers and improve the catalytic activity. However, the static built-in electric field
easily leads to free carrier saturation due to the electrostatic shielding, which reduces the carrier separation rate. Thus,
in order to eliminate the electrostatic shielding, the effects of three external field including temperature, stress (strain)
and electric field, which can regulate polarization, on the separation of electronhole pairs and photocatalytic activity are
summarized in the second part. Finally, detailed discussion is presented on how to exert effective external fields, such as
strain, temperature, and applied electric field, and how to study the force catalysis or temperature catalysis under the

no-light condition according to the piezoelectricity effect and pyroelectric effect of ferroelectric material in the last part.

Keywords: ferroelectric materials, ferroelectric polarization, external field regulation, photocatalytic

PACS: 77.84.-s, 78.20.Ek, 78.67.-n, 82.30.-b DOI: 10.7498/aps.66.167702

* Project supported by the National Natural Science Foundation of China (Grant Nos. 11372280, 11672269, 51475424,
51675485), the Project of Public Welfare of Zhejiang Province Technology Department, China (Grant No. 2016C31041),
and the National Key Laboratory Open Foundation of China (Grant No. GZ15205).

t Corresponding author. E-mail: wuhuaping@gmail.com

167702-10


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.66.167702

	1引    言
	2铁电极化对光催化性能的影响
	Fig 1
	2.1 退极化场对光催化性能的影响
	Fig 2
	Fig 3
	Fig 4

	2.2 能带弯曲对催化性能的影响
	Fig 5
	Fig 6
	Fig 7


	3外场调控铁电极化对光催化性能的影响
	Fig 8
	Fig 9


	4展    望
	References
	Abstract

