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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-
nated TiO, electrodes in 0.5 mol-L* Na,SO,(A) and
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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FOUANE, TR BB A CA N 7 7,
HE B L RO T S M I A5
S, VIR HOR R R
G, 48, WTBC MRS AT FE I
i, HORITTBOE K AR BB S e
(OB, A T S 2
AR, T S
WA, TSRO R
AT R 2 SR, Nyquist BB 2
B 1A B0 AIEL Bode A LI 1 1
F EUA 1SR IR T
WS 0K e TS (00 58 ) EE LA T
%R

n=lexpl- e ®)
PR A, B Tk S e T
I AT B 70 5 £ 25
KRBT T 15 A 10 B J2), 67T
AT AR T B0 2
BB, BT SR T A £
A R 1 B

RSB R PR IS0 B
WU, SRR, BRI N B
TP TSRS R T 4 A
. R H 52, P AU G903 %
SGHL ULt A AL 5. 09U
AU A BOH A A2 AR A

M EL e A S i R BT e S [ Hp ] 7= 1) K
AN PECE RIS TEY R R L, HES
AT T DR S AR e s 1] 5 50, e 3R
FEAFRL, FEanEl 4A IR o 0.2 VB
AR ERRMN L 0.1V B RA A, BEE Rz
P CHL IR ANX . BFFT R B AR A BTN
FEAEATTE S I R e T A R T A R B
B A/IN. AT AR i He 388 SRR, SR IR 5 G
i R VI A BT R ARSI R 238 R H 20K
FFHER R S AR IELLFIC R, WnEs By

4
3+ //
//
5 o0 4
g
S /-/
1 -
]
O .
I n 1
0.0 4.0x10* 8.0 x 10"

Steady state photocurrent/A
Kl 5 TiO, JeHEL ALK IRAFIEAI R S AR AL L IR Y
R
Fig. 5 Plot of characteristic frequency for TiO, photocatalyt-
ic oxidation of salicylic acid vs. the steady-state

photocurrent



5 4]

8 SCHEAE: S5 O AL A RIS UL A 5 G R - 441 -

N W s IO IV E e RS NI NA W 8 X
TR 1 e AR PR A AR AL S I AR DG LA
PEPERE , B LA H A= BT S T FL A S i
g —RARE A IR TB

£ EIS M5 A AL BRAEH 25 H A BERlE | /R R
R 2R JH LA~ 2 T AR IR P AT I 254, e B
F MR AT 1 0% et T 30 T
PR R R TG RO A | b 5T R
P RERIC LI B —E 5351, AT L ol LART
RO A S MR AR O LS T
PR G AFIAE T =R YN N
5 BERSCHBRRNEFARTRY

SN R AR

TiO, SCHEALRE IS Rt — Ay HoA i
OB 2 AT B Rl i I ) ] S A
FUARTS ey 5 ity L™ A B 62 7 m] AR
AR A PR R A AR Al AR B R O
AT A AT REIR N 22 5 75 ey iy A2, T af X
SRS BRI AR 2 O B A AL Y Tk —
FLRDCHEALHIF T U — | AL GERY A A
77 3 (U3 2 1 oy A R P64 25 7 H) A7 A
F H B AR E FIXEE T AF SR AR 15 )
W AL ER A0 LS B SRR LBAIT S 7 T A e
BRI N B B AR 508 X

Ot A=A 53 mT DLy B fig A S AL g 5t
SR, AT T 73 S FFE 1 AR R AR 25 7O 5 e
AL RE ). IS ELAMINBARR i A Sl i, ™
AP AR 23 7 e, i [ i H A
T3 A A AN P AR A R (E L TR
F8 0 o R e Ji P ), DA TR A P SR P o
SRR ZEA R RYIE S P HARTS G
SEALRE S AR, Rk, Wl LUAIBHE P AU L BE
73, Felth AETCA DEIRFNS NI BHAR S i T LA
SE A 23 S IIE R A AR, T n] A 58 H A AL e
J1. FEHOCAMEACT, 20T T A2 A AR H rp PR R B
e AL IR U AR A T SN AR, N
T S A SR LA B4 B R KR, I AT B LA T Y
DGR L B 3 J 5 R A5 T AR R L T IS T
U R TR R] SRR SR A e A T T %
HURZI YIRS LA 2 (AR 6 L AT Ve B
f4 J, BUED. Hh, ] PO AR 28 Y S R
EIRPIER S HARTS A B 0 A HA, i n]

H qP,

!
Anodic flux [

n+)

Cathodic flux
/

Jn

Kl 6 TiO,OL) AL #1T AR

Fig. 6 Schematic diagram of the photoelectrochemical be-
havior of TiO,
J.—Dark oxygen reduction current density versus
potential; J,—Oxidation of H,O/As(IIl) under UV
illumination; J—net flux oxidation of H,O/As (III)
under illumination with oxygen; ¢@®, equals the
electron-hole pair generation flux at the voltage in-

dicated. Flux-matching condition is at V.
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Fig. 7 TiO, photocatalytic oxidation mechanism of arsenite
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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



