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Abstract

In recent years, polarization has been shown to be an effective strategy for promoting surface
charge separation in photocatalytic materials. The recent progress of different polarization types
in promoting surface charge separation of photocatalysts is reviewed. The related polarization
mechanisms and applications are summarized. The generation and enhancement of polarization
are discussed. The purpose of this review is to deeply understand the behavior mechanism of po-
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larization promoting charge utilization of photocatalytic materials, so as to provide a new refer-
ence for the development of high-performance photocatalytic materials.
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Figure 1. (a) XPS of O 1s and V 2p and (b) Raman spectra of BiOlO; and V-BiOIlO; (BiOlg 9,6V 0,07403); () XRD Rietveld
refinement of VBiOIOs3; (d) Fourier-transform (FT) curves of XAFS data of BiOlIO3z and V-BiOIO; [5]
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Figure 2. ESR signals for (8) DMPO —-O, and (b) DMPO-OH over BiOIO; and V-BiOlO; (BiOlg 976V 0.07403) under visi-
ble-light (1 > 420 nm)

2. AT (L > 420 nm) (a) DMPO --0, £ BiOIO; # V-BiOlO; LAY ESR {55 ; (b) DMPO-OH £ BiOIO; #1
V-BiOIO; £H#J ESR 155 [5]
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Table 1. Comparison of photocatalytic performance of photocatalysts based on macroscopic polarization

= 1 BT RRCBCEL TS REEL SR

el A2 AL AL M Sk
KaBaOBr E Vbl S it S 7E 3 min S A A AL 71
$610 (500 w 7K /T) (2,4-DCP, ¢ = 50 mgL Y RN 99.8%
EVIIA N 1E 3 min J [ P I &AL
NasVO;Bs0u (500 w R 4T) (2,4-DCP, ¢ = 50 mgL %) RN 99.9% (8]
M _'\éngO"cB:' Pb <5 71'5 %%’iﬁ% 4 eeif jsﬁf{jﬁgi%/i ?Bc [9]
(M = Ca, Sr, Ba, Ph) (500 w 7K 4]) (2,4-DCP, c =50 mgL™) 0 86.9%, PBC % 41.9%
. FERK BH MB [R5 fi# 7E 80 min Y Py (1) — &1k
Bi0, [BO(OH)] (1000 w 1iXT) (c=105molL™") RN 99.9% [10]
: Ay MB ) Ffi# . [N
AgeSi,0; (300w A7) (c=20mgL) 9 min P BEARBCE N 99% [11]
Bi,MoO Al L Tz FRSBIME(SMIX, ¢ = 2 ppm)Fl - £ 120 min Y, KB [12]
26 (300 w AT ZE(c = 10 ppm) i A7 B R 280% Oy 40%

2.2. ERRLIRHFRBESE

JE BT R MRS &5 A, AN L SR APRMR . FER I ERNBERT R, TR
FLAT DL B A . 7R BRI I BREN T, J6i 5t e A hTal DUA R 2 25 H4E 30 3 ) A0 e 7 1l #
AR F AR o ) R EEHELAL TR, 58RO RN

Xue 5 NARIE T —Fl K G EALIA R[13]. B ZnO 9Kk B R Bk T 4k (19 3(a)), TEERAMEIR
SFRARL e . BT AR R 3 S Ak, K AT B B AR T, AT RO A MB. @
MG T A A AT A3 B TE R AR, AT 58 1% MB (1) FEfEIERE (] 3(D))-

(b)

Stress

3

Positive
potential

Stress

4

Ground
negative)

Time (min)

Figure 3. (a) The degradation of MB solution by the piezo-photocatalytic activity of ZnO nanowires/CFs under UV irradia-
tion and periodically applied force; (b) Adapted with permission from [17]
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Figure 4. 2D phase maps and corresponding curve of the SrBi,Ti,O15 piezoelectric Response [18]
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Figure 5. The scheme for polarization promoted surface charge separation
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Figure 6. (a) Schematic for the piezo-photocatalytic process of CuS/ZnO nanowires on stainless steel mesh and the energy
band diagram of CuS/ZnO heterostructure under both solar and ultrasonic irradiation; (b) SEM images of CuS/ZnO nanowire

arrays on stainless steel mesh (400 mesh)with different magnifications; (c) Photocatalytic degradation kinetic curves of MB
solution catalyzed by bare ZnO and CuS/ZnO nanowires on stainless steel mesh under different experimental conditions [20]
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Figure 7. Schematic illustration for charge separation for C-BaTiO3 and T-BaTiO3 [22]
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Table 2. The examples of catalyst for surface charge separation based on polarization
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