Journal of Electrochemistry

Volume 19

Issue 5 Special Issue of Environmental
Ele)ctrochemistry (Il) (Editor: Professor LIN Hai-
bo

2013-10-28

An Investigation of Photocatalytic Degradation Reactions of
Pollutants by Combination of (Photo)electrochemical
Measurements

Wen-hua LENG
Department of Chemistry, Zhejiang University, Hangzhou 310027, China;, lengwh@zju.edu.cn

Hong-giao ZHU

Recommended Citation

Wen-hua LENG, Hong-giao ZHU. An Investigation of Photocatalytic Degradation Reactions of Pollutants
by Combination of (Photo)electrochemical Measurements|[J]. Journal of Electrochemistry, 2013, 19(5):
437-443.

DOI: 10.61558/2993-074X.2134

Available at: https://jelectrochem.xmu.edu.cn/journal/vol19/iss5/7

This Review is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol19
https://jelectrochem.xmu.edu.cn/journal/vol19/iss5
https://jelectrochem.xmu.edu.cn/journal/vol19/iss5
https://jelectrochem.xmu.edu.cn/journal/vol19/iss5
https://jelectrochem.xmu.edu.cn/journal/vol19/iss5/7

H19% s
2013 4F 10 A

WAL 5
JOURNAL OF ELECTROCHEMISTRY

Vol. 19 No. 5
Oct. 2013

X EH2:1006-3471(2013)05-0437-07

A )AL T R S AL
B RS S IR R

KA R
(WL R 2% AR AR X AL 2= 22, WivT el 310027)

FEE : oF SUOCHLE IR B AR A AR IR & S HAT T AP I RIS . T3 56 b i
PRI BRI T, IR SO T A s O SR RS 5 2, O AR D7 TR AT T L AL SOSEAROM 8 1 22 AL
B E 2P B A ST G EE IR X AT T kA WD CHEAL 2595 07 T AR A R AT S 45 2R I3

ST KR T LA

KSR : Sl ; SO B )2 R P AL E BT ; S ik

hE 45 ES . 0643.132

Bt N A PR RN 22 5 ) e RS, KA
B s gela) i R T AT BEOGTE. A 1972 4
Fujishima #1 Honda" & #i TiO, HE Byt K LIk |
2 PO GAE AL H AR T BT BE 5T A RIS (47 25
U R AR E TR TR, 23Nz A
PR 2 RO E ORI BE I 5 Y W2 A Tt
20, 80 AR M A R R 1 — s PR AL EOR i
HORM F KA SRR R IR N, HA A
) DA SO RERH TS R IR I i 2 1 o R
) B OKFNTCHLES 745 A B H 45 IR
BB 75 G [ R0,

T AT 2 SR A R it 21 5 75 e ) Ak
TORER AR, JERS TR R B H AT &
FRCRIRARAI , X LA 3K 3 52 B iy T A BER M. VR
A H 5 A 2 XA SO GO ) g 7 AL
PRI A G = AT FRAR T, T2 T msuiie
FIRIIF A SCHEIL Y SE TR e 5 AL, DA 2
AR R N Y2 5 RO OGN 51 5% A
LB SEI 5, O) AL A B R —Fh Al B
SRR R F-Be. A SO 2L B a5 /R TR A3 7
T ARAT A BB 7 o fral R, B AR Nz S T 5T
TAEF RS ORI R 4R 245 &
SO FFXT A TR R TSR

SCERFRINAD . A

1 FSESASEN R ERRE

Gl 1 B, Y RE RS T el T AR
BIE AR BOPRAE SR 2 SR L 1]
PR BRIT B T4, RN = AR 23 T
MG ™ A 123 00 Dlp L 7 -8
FOMAEZS [ R 2 LBV E TR, 28 7GR 31
PR TR S P A R A (nERsEis Jedn)
KRN T 15 LT S AR (N i 40 R
W JEUS N, B ) A S P i 2l e i A H it
XA S S IR IR

JEHUER " HE R R TR A A2 I LR AR
T RYBL AR A A AL RS b
RIS TR S P AR FL S i A Jm o A
R HDERERIM. B Aok, Eidss
AR AR, — ROy, BT RS |
AP, 75 B PP, T B e o
FERIA BN, 8 TR AR B R0, FL TG 0, 45
T PR S A PR R AR B BRI T OLRE Ay Ak
AU, BT LA AR b 17 38— JBARARR 38 /)
T 01 S TRl R AR G () 23 ) F Ay
JZE A (Jo)  RMEE A () BT (Jo)
FIBETE RS () S R, BB FLIAL (Jo) 55 T8
A2 BRI A . B R, AR

Wk HHH:2012-12-25 81T HH#H.2013-03-18  * ilIHA/EH, Tel: (86-571)87952318, E-mail: lengwh@zju.edu.cn
EIXK B AR EAE 40 H (No. 50971116 ) FilE ZZEAR ST 1130551 H (No. 2011CB936003) %E Bl



-438. W,

= 2013 4F

GAKIURL B K 22 AL HL AR I, Hy T80 N A1 H o7 22
RN BB A, A SO T BERCR T2 B
TS D FL AT A B R 2R R,

_' Jet
e
Jlun
Ecb ]
Er i E(A/A)
J . v J . ss
D QR {
h+
Evb ] A
Semiconductor Solution

B 1 etk n- B AR R FOUAE R T 2 6 o R
N
Fig. 1 Scheme of recombination pathway of photo-carriers
for an n-type bulk semiconductor/solution system
The J, is the current caused by electron transfer
over the potential barrier from the semiconductor to
the redox acceptors in the solution. The J,, de-
scribes the majority carrier tunneling current
through the potential barrier. Recombination due to
the surface states near the interface results in J,
while recombination in the depletion and bulk re-
gions yields J; and J,, respectively. Both J, and J,,
are currents requiring injection of majority carriers
from the semiconductor, hence majority carrier re-
combination currents. J, Ji, and J, are currents due
to minority carrier recombination process, since
holes are injected into the semiconductor for the re-

combination to occur.
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Fig. 2 Mott-Schottky plots of the TiO, and surface-fluori-
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pH dependence of the flat-band potential for the
TiO, and surface-fluorinated TiO, (B)®
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Fig. 3 Diagram showing the elementary processes of sur-

face state mediated charge transfer and recombina-

tion taking place at the illuminated semiconduc-

tor/electrolyte interface
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An Investigation of Photocatalytic Degradation Reactions of Pollutants
by Combination of (Photo)electrochemical Measurements

LENG Wen-hua', ZHU Hong-qiao
(Department of Chemistry, Zhejiang University, Hangzhou 310027, China)

Abstract: Semiconductor photocatalysis plays a critical role in the environment protection and future energy development.

(Photo)electrochemical measurements are powerful tools for studying the kinetics and mechanism of photocatalytic reactions, since

photo-carriers, as reactants of photocatalytic reactions, are involved in the interfacial transfer and recombination of semiconduc-

tor/electrolyte interface. This review describes the part of our recent results regarding aqueous photocatalytic decontamination ob-

tained by these methods, and the focus of future work in this field is suggested.

Key words: photocatalysis; reaction kinetics and mechanism; electrochemical impedance spectroscopy; photoelectrochemistry
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