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Valence band edge; E, Fermi level)
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Table 1 Types of protective layer on Si electrode surface

Category Catalyst Protective layer  Catalyst full name  Photoelectrodes References
Sio, Pt/SiO,/n p-Si

noble metal Pt TiO, TiO,/Pt/n p-Si photocathode [12]
metal oxides Ni-S(activated into porous Ni-O) Ni Ni-O/Ni/Si photoanode [1]
Ni-Mo-S(MoS, and NiS,) Ni Ni-Mo-S/Ni/Si photocathode [1]

metal alloys L )
Ti-Pt TiO, pn S/TiO,/Ti/Pt photocathode [6]
WS, doped with Co Ti Co-W-S/Ti/n'p-Si  photocathode [12]

transition metal sulfides o

MoS, AlLO, MoSy/ALOs/n p-Si photocathode [12]
) W-Co(OH), Ti n'p-Si/Ti/W-Co(OH),  photocathode [16]
other N Al O, N-CNDs/np+-Si photocathode [4]

1 Si FE o A% 5l FH AR A R B A [7) 14
fif AR T T, BRI 2 0T 3 R, BRIV 7R
AL b 6}, 43 590385 FH 5% BFTAR A B AR . 451
n, A R M R R TP T ORE AT A O B AR G R 4
JEUT LR R NG AT GBI A R
(P 2 (ER, A4 A 7 2 A7 A — S (1 i
Ui, 1652 BEREET f T ARG R 5 A A 6 i
G FEOERA RIS I, £ Si0,. Tio,.
ALO; Z K5 W] 4 8 bW R Ey Si H Ak i
By 2 2 M. 24 R 1k, TiO, & Si Gk
() 4 Ja E AL Y B 4 2 v B UL Y. X HER 1
OER, TiO, 7£ pH 0~14 A9 H i i th HAT 54T 1y fb 2
FoEE, B T SO ARG
3.3 BhfEFIEiE

ANTRMEATRIR R BT S0 TG MO T A B Y
Pralson [ pTRER". a4, $t4: )8 Pt & HER ffE
(PR, FLEU B ) FH BB AR A(E A Gy #2535 T 0,

LA RGP e ey % i R R AP A 2 g ok L R, (HL
PHAE A A R AR 2, HAE T ki =0
EREE. &EAS. ERAAY . SELERL
Yy UL B FLAth 52 A A b 7510 ok 54 Bt 4 R S B Ak
PEC 43 /K il A% .

—log HER exchange current density/(A-cm™)

100 150 200 250 300 350 400
M—H bond strength/(kJ-mol™)

] 4 MU K e

Fig.4 Hydrogen evolution volcano diagram[m
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Photoelectrocatalysis Hydrogen Production Using Silicon Based

Photoelectrodes

WANG Pan-pan', WANG Huan', AN Wei-jia', CUI Wen-quan', HAN Bing-xuz*
(1. College of Chemical Engineering, North China University of Science and Technology, Tangshan 063210,
China, 2. Tangshan Kailuan Chemical Technology Co., LTD, Tangshan 063611, China)

Abstract: The use of silicon (Si) semiconductor materials as photoelectrodes for photoelectrocatalysis (PEC)

water splitting to produce hydrogen is considered one of the promising measures to solve the problem of new

energy. However, currently, Si based photoelectrodes also face bottlenecks such as low light utilization, instability

and slow surface reaction Kkinetics. This article summarizes the current development status of Si based

photoelectrode materials and introduces the performance of Si based photoelectrode materials through three ways

to improve photoelectrodes efficiency: design of surface micro-nano structures, selection of protective layers and

modification of cocatalyst. The development prospects of Si based photoelectrode materials in this field are also

discussed.
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