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Fig. 1 Scheme of photoelectrochemical hydrogen production over a nanostructured TiO, electrode system

AL Sk SR TR 4 R O e A L A, TR
AW A 2T G B AR i RAR o AR )
FEESCR T LA AR 2R 10 6 B 30 R0R () VAR
6 HL AR AR AT 43 S 3R 43, BIDEIR I RCR ()
BT 00 B RCR (1)) FITHL TR RO (1)

Mece = 1 1 sep?col (1)

TR T re | N &5 N e i W N SR
AN BRI N HAT B g b AR RO %
—EMIENCS, B0 5 A R A R
A I AR
2 REHBRFINFEETEZMLEAR

B T2 7 MR B R A ARG AR
Ry TR S o R Ak SR by s A LT
SRV SR8 B )38 vk B BRSO HL R (TPV)
FBEA Y HL T (TPC) , A1 R 35k 7 ik =247 A fb 2= Bl
P ik (BIS) Al L5 2 I8 ) O i R 3 (IPVS) A 5t i
I L T (IMPS) A5 33 2% Jy vk 3 22 2 W A il
S AR A OGS A SR I H Ak I Ty ik an
EISTE A Ak S 0 80 7 2 v B R 1 3G % 1] 4 23 1000,
X B = A 21 B () 3 0 O Ak 2 I 5 VA (DATPY
SR A, Bk AR RO T SR BF 5K AR O A B T Bh
i AR N iR A I F B2 —, Bl
TN e NN A ) = A RO R SN & 20 NI = < M
B R EE OO B BRSO ik R
POt AE R FE G R

AR ST A A R FH TPV RN I 245 T O 3%
5 7 3 T 7 i R0 490 >k 235 ) A B (THO,) )6 FL fk 2
FRER R A A5 R
3 BAKEEARKEBFHES

1A

EI2A%Z5 T TiOZN K 2546 L AR LA A TPV A

OO e e AL TR R IR P 4. G R b
TEEB 4> 16 Wy BE_E X B T TiO, HL b 5 F JE i H Tk
JERE TN (LT A Fe el B ) e B e A
TP ER A FLIR SR, b B R T R 4 3 B X R
TFTHFEFFELRHEASLSE CELITFRAK
MLt AR ). AR Y EOCRBU(D,) DG ]
R (1) T T B ] 8] 5 85/ WL 4 () AT K(2)
FRe,

3
3 -1 Cro,
V2 G

o, d A TIOL MR L | F1Co 73 51 24 TIO, 8 5
5 FL IS A LA (RT3 e BIST 2 3R 45, I IEI2B).

KI3AL H RS F TIOLN K 4548 B M 7 o7,
KD, 5 HL A B S PR R HA Sl
U B PR O RR R B AR, O AT A A
L= =SS TR O 1 B s R AR A =
e B BRI AR BOC R R s D, R i R A B
B m Y 5 L TR B Rt AR BOC R Wi K. D,
HL TR BE AR OG , 3X 3R W L T i ol A7 k- L A7 4K
(Trap-Detrap ) % i 5 Bk fig B¢, 5 YRk 1k K PH AE
P, it PR, 7% i AL 1) 28 AL 02131,

AR T BOK B (L) AT 2 (3) e R0z,

L,=\/D;7, =\/Dr, (3)

KDoA TR TR T R,
ST A

KI3B Y H S0 T TiOL o8 K 45 # Fa #t L, 5
s B LA B S TR R T L, 28 ~ 12
pm H AR 55 8 437 0 56, B — A8 T KT
TiO, 4 K 25 ¥4 H A% 56 42 W Wi 58 A S B i 75 14 T2 i
(n = 1), B dZIT 1, 3K B & Z AR R AL A

1+

2
ot

n

o

@

Trise T

1+(

n



.318 - @, 1, = 2014 4
10000 ¢
FB
C “sub
Voc=0.05 V 1000 Lo o .
| F e
= F °
— < - o
(o]
> 5 100 | ®e
= =3 E [ J
s % - .,
© r o o
o o el ey 0 e
< E
1 1 | 1 | 1 | L | L
05 -03 -01 01 03 05

Time / second

Potential/V(vs. Ag/AgCl)

2 [al i 5 ' PR A 1 T B v 52 T B9 THO, 2 K 45 K AR ) S 80 TPV MRV (A) 5 THO, W R I -5 H A5 S WL 25 5 AN e 62 119

K F(B)

Fig. 2 Typical TPV responses at varying bias light controlled open circuit potentials (A) and dependence of the capacitance of

the TiO, film and conducting substrate versus applied external potential (B)"*
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Fig. 3 Dependence of photovoltage rise time (7.) effective electron lifetime (7,) and effective electron diffusion coefficient (D,)

on bias photovoltage/electron density (A); Electron diffusion lengths derived from the IPCE measurements and from TPV

measurements as a function of potential (the potential was versus Ag/AgCl electrode) (B)
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Fig. 4 Typical TAS responses of photoholes and photoelectrons in a nanostructured TiO, (1.1 wm) recorded at 460 nm and 900 nm,

respectively, following the UV excitation (355 nm, 35 pJ-cm?,SE) in N,-saturated 0.5 mol- L' NaClO, aqueous solutions

(pH 2) at applied 0 V vs. Ag/AgCl. The individual fit components that make up the double stretched exponential decay

function (A)!"; Influence of externally applied potential on the TAS decay of photoholes. Also,a fractional yield of the

number of initially generated electron-hole pairs was shown. The experimental conditions were the same as those in Fig.

4A (B)M
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Dynamics of Photocarriers during Photoelectrochemical Water
Splitting by Combination of Photoelectrochemistry and Transient
Absorption Spectroscopy

LENG Wen-hua’
(Department of Chemistry, Zhejiang University, Hangzhou 310027, China)

Abstract: Semiconductor photoelectrochemical hydrogen production is an important and promising technology for utilizing so-
lar energy. The efficiency of hydrogen production depends on the efficiencies of separation and transport of photo-generated carri-
ers. A deep understanding of the behavior of these processes has guiding significance for designing efficient solar hydrogen device.
Photoelectrochemical and transient absorption spectroscopy methods are powerful for studying the microscopic dynamics and
mechanism of photocatalytic reaction. This review describes the latest results regarding the semiconductor photoelectrochemical hy-

drogen production obtained by these methods. The problems are indicated and future research priorities in this field are proposed.

Key words: photoelectrochemical hydrogen production; photogenerated carriers; dynamics; transient photovoltage; transient

absorption spectroscopy
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