Hans Journal of Chemical Engineering and Technology #t%# TR 53R, 2024, 14(1), 54-63 Hans i
Published Online January 2024 in Hans. https://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2024.141007

WA TR HEL T BT o B &R

LES, RER, REHE, N ¥
S B TR R, A M

Wk . 20234F11H14H; FHEM: 20244F1H23H; KA HM: 2024/F1H31H

G2

AR, Btk CAGE R — AR EEGREALAR FfT 2 B K RURNE . 2SR T AR IR R
EAFTAERARMRE AR 2B RFTEER, B4 T RIS RN, FR AR e T 3t
W ZEFRBERNNRRALRBD AR BRI A AT AN, BT AR RGBT R 37
HFrs%.

X 5in

HRATAE, Jui, REFE

Recent Progress in Charge Separation
of Photocatalysts Facilitated
by Polarization

Mingguang Ma, Yunxia Wei*, Huijuan Weli, Fang Liu

College of Chemical Engineering, Lanzhou City University, Lanzhou Gansu

Received: Nov. 14", 2023; accepted: Jan. 23", 2024; published: Jan. 31%, 2024

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
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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]

[E 3. ERINARBEFEHMRDT, Zn0 HKE/CFs HIEBSELTFEIEMRERE MB [17]
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Figure 4. 2D phase maps and corresponding curve of the SrBi,Ti,O15 piezoelectric Response [18]
4. SrBiyTi,O15 e FB M 57 B — 4E 45 E K2 48 Sz #h £k [ 18]

DOI: 10.12677/hjcet.2024.141007 58 L TRESHAR


https://doi.org/10.12677/hjcet.2024.141007

T

3. MU REAEUFIREETSE

TR EL S Tk, ARG P AR A AR AR AL T DA R B A v DA B AN AR, AT E AN
AR PR IER BT . SRT,  FIHDEA AR A O AR R T A B A V58 B Bk, EWmarel
IR et o 3 IR B AR B B AR AT R T 2 SR PSR A DX, AT DU A A AR B LT
AN AR ANR T [FEAS B S AT i A S 5 S A T S B

3

(D Polar materials C ) Photocatalysts 0 Surface modification induced
p reduction sites
o Q Polarized charges

Q ‘ Photoinduced charge carriers 0 f:;‘f:.;:nms‘;:tf;caﬂon cced

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]
[ 7. C-BaTiO; #1 T-BaTiO; i B = El[22]

3.3. REWRWIRHRABETSEH

P SN N — R EAER, EIRAREE FER T AR RADRES . RIEEMHY) T AT LA
VoS R A BB A [23], IXFEA R T EAN10 5 SRS

2014 4F, Bai SF N#&H T Pt-Pd-rGO HLfEALAR R (MR Il AL,  FLAT SR B 14 RE IR 34 5 A R - Pt A Pd
Z IR DR B 22 57 [24] . 1E TiO-PAd@Pt St Ab At 8 1 AL i g AR AL LR o DRI, SR TR AL,
FEHR AR TE TR A RORE

Yu 55 NGB T A SIS B (9-CoNg) AT R TN etE, &2 7 — AW E R, A mT e M
R W), FRRMETEE RS T 21 £5[25] (& 8).

Li % NIEBH 20 g-CoNg RIMEMI AT LA SARAG, KRR g-CoNy FHLAT 20 B, M H2 i ot
fEALYERE[26]. T B HBA R R T R R A — ol R AR AL 77 30, AR K HAZ 3 T g-CaNy HIJR)
T B, $RE T H AR RE[27]. HA K GRS B R T PR AR g-CaN, (OH-CN) )= A ig Z LR
AEERFRE SR T4 5 . T2 A TR AR R R T HLAT 43 B R AR B9 L 2.

DOI: 10.12677/hjcet.2024.141007 60 =AW EESES VN


https://doi.org/10.12677/hjcet.2024.141007

T

Inner Sub-outer Outmost
~ -14 E,_
[84]
% e_ -_ ..
N e aon aon e= o '0.33 V
w 01 e Iroez ( =v)
> E - . . .
(0.30 eV)
>
L, 14
/M 1E,
24
» Surface
e e :
P .
4 i € e
1 = . .
» A \ <
- + +
hv . 4 N
3 4 h* h*
- h* h’ ‘.I
Ev + X
h* h*
X
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Table 2. The examples of catalyst for surface charge separation based on polarization
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