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Preparation and performance of sulfur-doped tubular g-C;N.,/ZnlIn,S, catalyst for
efficient photocatalytic hydrogen production

LIN Zhengnan, FANG Qingyan, TAN Peng, CHEN Gang, ZHANG Cheng’
(School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430000, China)

Abstract: With the continuous growth of global energy demand and the increasing awareness of environmental protection,
hydrogen energy, as a clean, efficient, and renewable energy carrier, has received widespread attention. Among various
hydrogen production technologies, photocatalytic hydrogen production has become a research hotspot in the field of hydrogen
energy due to its use of solar energy to directly decompose water into hydrogen gas, which has the characteristics of being
green, efficient, and sustainable. Graphitic carbon nitride (g-C;N,), as a polymer semiconductor photocatalyst, is considered an
ideal material for photocatalytic hydrogen production due to its unique physical and chemical properties, such as visible light
response, high stability, and low cost. However, how to design and synthesize efficient g-C;N, materials remains a major
challenge. On the one hand, the high photogenerated carrier complexation rate of g-C;N, limits its photocatalytic performance;
on the other hand, its small specific surface area leads to insufficient photogenerated reaction sites, which further restricts its
application in photocatalytic hydrogen production. Therefore, it is of great significance to develop novel structures and
composite strategies to optimize the performance of g-C;N,. In this paper, a sulfur-doped tubular g-C;N,/lamellar ZnIn,S,
composite was successfully constructed using a supramolecular self-assembly synthesis strategy and hydrothermal reaction.
By finely tuning the synthesis conditions, the uniform doping of sulfur in tubular g-C;N, was achieved, and a stable type II
heterojunction structure was formed with layered Znln,S,. The experimental results show that sulfur doped tubular g-C;N, has
a large specific surface area, providing more active sites for photocatalytic reactions, thereby promoting the generation and
transfer of photo generated electron hole pairs, and significantly improving the crystallinity of the material, enhancing its
reducing ability, and further improving its photocatalytic performance. When forming a type II heterojunction with ZnIn,S,,
the light-absorbing ability of the composite was significantly enhanced. This structure not only broadens the light absorption

range of the material, but also effectively promotes the separation efficiency of photogenerated electron-hole pairs. In the type
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IT heterojunction, the photogenerated electrons and holes are able to migrate rapidly along the energy band gradient, which

reduces the carrier complexation and thus greatly enhances the photocatalytic hydrogen production performance. After

systematic testing, the 10% sulfur-doped tubular g-C;N./layered ZnIn,S, composites exhibit excellent photocatalytic hydrogen

production performance with a hydrogen production rate of 1.64 mmol/(g-h). This value is 82 and 2.3 times higher than that of

sulfur-doped tubular g-C;N, and layered ZnIn,S, alone, respectively. This significant performance improvement indicates that

the bottleneck problem of g-C;N, material in photocatalytic hydrogen production can be effectively improved through

morphology control, sulfur doping, and the construction of type II heterojunction strategies, providing new ideas and methods

for the development of efficient photocatalytic hydrogen production materials. In the future, further optimization of the

structure and composition of the composites is expected to achieve higher photocatalytic hydrogen production efficiency and

promote the sustainable development of hydrogen energy technology.
Key words: catalyst; composites; hydrogen production; g-C;N,; ZnIn,S,
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Figure 8 Impedance testing of samples (a) and transient photocurrent response (b)
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