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Preparation and photoelectrocatalytic hydrogen evolution reaction property of
a self-supported electrode based on Sr-modified molybdenum sulfide

Tian Yuanyuan, Wang Pengtao, Miao Yanyan, Jiao Xin., Ma Xiaofang, Gao Fang

(Key Laboratory of New Energy Functional Materials, Shanxi College of Technology. Shuozhou 036000, China)

Abstract: Photoelectrocatalytic hydrogen production technology represents an effective approach to synthesize of ‘Green
Hydrogen. It is imperative to enhance the development of low-cost, highly stable, and efficient photocathodes for advancing the
progress of photoelectrocatalytic water splitting technologies. In this paper, a self-supported electrode of molybdenum sulfide
(MoS,) modified with the alkali metal element Sr was prepared via a one-step hydrothermal method, and the utilization of pho-
toelectrocatalytic hydrogen evolution reaction was investigated. The Sr-modified MoS, electrode was characterized and analyzed
using XRD, TEM, SEM, PL, etc. The results demonstrate that the incorporation of Sr atoms, in the form of SrMoQO, , into
the crystal lattice of MoS, leads to an increase in lattice defects, thereby enhancing the active sites for hydrogen evolution on the
photocathode. Additionally, the incorporation of Sr can effectively reduce the recombination rate of photogenerated carriers. By
optimizing the addition of Sr and conducting performance tests on self-supported electrodes, it has been observed that an appro-
priate amount of Sr modification significantly enhances the photoelectrochemical hydrogen evolution. The photocurrent density
of the self-supported electrode modified with 5% Sr was enhanced by 20%. The modification of MoS, with alkali metal ele-
ments offers a novel reference for the investigation of enhancing the photoelectrochemical performance of non-precious
metal catalysts.

Keywords: Sr-modified; MoS, ; photoelectrocatalytic hydrogen evolution; water splitting
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Fig.S1 Schematic illustration of the synthesis process for Sr-modified MoS, self-supporting electrode
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Tab. S1  The precursor concentrations of (NH; )sMo,0,, + 4H,0,NH,CSNH, and Sr(NO; ), mmol « L!
FE S (NH)sMo7 024 « 4H2 O Sr(NO3) 2 NH;CSNH;
MoS; /Ti foil 8.0 0 11.2
0.05Sr-MoS; /Ti foil 7.6 2.8 11.2
0.1Sr-MoS; /Ti foil 7.2 5.6 11.2
0.2Sr-MoS; /Ti foil 6.4 11.2 11.2

0.3Sr-MoS; /Ti foil 5.6 16.8 11.2




