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Photocatalytic Hydrogen Production Performance of Zng76C0g24S/Twinned MngsCdosS
Homojunction/Heterojunction System

LIU Enzhou®, WANG Chenxuan®, SUN Tao?, HU Xiaoyun?, FAN Jun*
(1. School of Chemical Engineering, Northwest University, Xi'an 710069, Ching;
2. Schooal of Physics, Northwest University, Xi'an 526020, China)

Abstract: Twinned MngsCdysS (T-MCS) solid solution was prepared by a hydrothermal method, and then ZnyC0q 24S/T-MCS
heterojunction was fabricated by an in-situ hydrothermal method. The results show that MnysCdysS solid solutions is a twinned
homojunction consisting of wurtzite MngsCdy sS (WZ-MCS) and zinc-blende Mng sCdysS (ZB-MCS) aternately. The introduction of
Zny76C0g.24S can enhance the light harvesting ability of the system and increase the number of the surface charge carriers, the H,
production rate of 3% Zng76C00 248/ T-MCS reaches 132.9 mmol-g *-h™* in Na,S/Na,SO; mixture solution (300 W Xe lamp,
A > 420 nm), which is 332.2 and 1.9 times greater than those of Zng76C024S and T-MCS, respectively. According to the results by
energy band structure analysis, the type-Il twinned homojunction between WZ-MCS and ZB-MCS can improve the bulk phase
charge separation, the S-scheme heterojunction between T-MCS and Zny 76C0q24S can accelerate the interfacial charge transfer, and
the REDOX capacity of the holes in T-MCS vaence band and electrons in Zny76C0q24S conduction band is retained, therefore
resulting in afaster H, production.

Keywords: photocatalytic H, production; twin structure; type-11 homojunction; heterojunction; charge transfer
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Fig.5 H;evolution performance and wavelength dependence of AQE during water splitting on samples

(a) UV-Vis absorption spectra

24
Zny7¢C0024S
< < = 1% Zng:6CopaiS/T-MCS
20 F= = 3% ZnCo;»S/T-MCS
woer 5% Z1y7¢C0, 2/ T-MCS
6 7% Zn, 76C0,2,S/T-MCS " a
16 F_ .. mmes w0
o AP
- 7
N
2
g i
= .
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Fig. 6 UV-Visabsorption spectraand Tauc plots of al samples
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