$a3E H3W Hh [ 4 # 3E R Vol.43 No.3
2024 4 3 H MATERIALS CHINA Mar. 2024

ZnO/Pt SEPRIRAIKE—T B R A E LR UL F ERE

INE, REF
(GEHL TR BB S TRE2EBE — R R M 2 E A 080 =, 10T K& 116000)

W OE: BRT—MEERRKIO L, AR KR — K L AR 4 Zn0 WIS PuAYORL TRy % BB A4
o 8 RIS B R R R, AT LSRG R PR T g, i XA AR SR I R, RS
PRIT Pt 280 X G PR A AL TR e H AL 2 MR RE RS . P T 20K TR BT A B A Y B Ak AL 70 B I AR B A 254, RIIZ ZnO/Pe B2
G IR RV A A A B A RO R R B R AL TS 2, IF LRI PR T SRR R, HOR M PR Bl
4 PeYERRL T AR B SPBOR 5. 6% 16, ZnO/Pr A BFHIROE HL IR 2% BEIA B S RAE, 2074 ZnO SEIRROGHL TR % LAY 1. 3 4%,
ALt — Tl R A T MR S A e AR R, T EL D A R Bt R A S AR A B B T R RGO
KR . —PKIIE; Zn0; Pty JErILE; KA

HESES: 0643.36  MEAFRIRE: A MEHRS: 1674-3962(2024)03-0238-06

S T/, BEHE. Ze0/POGRIB MK IE— LA R FOEHRAEERET]. PEBRER, 2024, 43(3): 238-243
WANG X L, QIU Z Y. One-Step Hydrothermal Synthesis and Photoelectrochemical Properties of ZnO/Pt Photoanodes[ J]. Materials China,
2024, 43(3) . 238-243.

One-Step Hydrothermal Synthesis and Photoelectrochemical
Properties of ZnO/Pt Photoanodes
WANG Xiaolei, QIU Zhiyong

(Key Laboratory of Materials Modification by Laser, Ion and Electron Beams, Ministry of Education,
School of Materials Science and Engineering, Dalian University of Technology, Dalian 116000, China)

Abstract: This study presents a non-traditional hydrothermal method for synthesizing a zinc oxide film-supported platinum
nanoparticle photocatalyst in a one-step reaction between a metal film and ultrapure water. By changing the composition of
the initial metal film, the loading amount of platinum nanoparticles in the photocatalyst was modulated, and the effect of the
platinum loading amount on its photoelectrochemical performance was systematically discussed through the measurement of
the catalytic efficiency for water splitting. The unique micro/nanostructure generated by this hydrothermal method enabled
the ZnO/Pt composite photocatalyst in this study to exhibit high catalytic activity, even at microgram levels. Its water-split-
ting performance was enhanced with an increasing platinum nanoparticle loading amount. The photocurrent density reached a
maximum of about 1.3 times the pure zinc oxide water splitting efficiency when the amount of substance fraction of platinum
nanoparticles was 5.6%. This study prepared a high active composite photoelectrochemical catalyst and provided a simple
and environmentally friendly method for preparing oxide semiconductor noble metal composite catalysts.
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Fig. 1 The schematics of zinc/platinum film before (a) and after (b) the hydrothermal treatment; photo of hydrothermal treatment experiment setup

(¢); SEM images of zinc/platinum film before (d) and after (e) the hydrothermal treatment; XPS spectra of Zn 2p (), Pt 4f (g) and

O Is (h) of a ZnO/Pt photoanode
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Fig. 2 XRD patterns (a) and digital photos (b) of as-deposited zinc/platinum film and hydrothermal treated zinc oxide/platinum films, transmittance

patterns of zinc oxide/platinum films (¢), amount of substance fraction of platinum dependence of the transmittance at wavelength 580 nm for

zinc oxide/platinum films (d)
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Fig.3 LSV curves of ZnO/Pt photoanodes(a) , amount of substance fraction of platinum dependence of current density at 1.5 V vs. Ag/AgCl for ZnO/

Pt photoanodes(b) , amount of substance fraction of platinum dependence of initial potential for ZnO/Pt photoanodes (c) , Tafel slope curves of

Zn0/Pt photoanodes (d), amount of substance fraction of platinum dependence of Tafel slope for ZnO/Pt photoanodes (e)
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