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Hydrothermal synthesis of nanometer molybdenum disulfide and

its electrocatalytic hydrogen evolution properties

ZHANG Haoxing, HU Fangren.,GUOQO Junhong

(School of Electronics and Optical Engineering, Nanjing University
of Posts and Telecommunications, Nanjing 210023, China)

Abstract: The two-dimensional molybdenum disulfide material has good electrocatalytic hydrogen evolution per-
formance. However, different morphologies and crystals have a great influence on the electrocatalytic perform-
ance of molybdenum disulfide. In this paper, sodium thiosulfate or thiourea was used as the sulfur raw materi-
al, and the MoS, nanosheets were successfully synthesized by simple hydrothermal method. And then the syn-
thesized MoS, nanosheets were calcined. X-ray diffraction (XRD), Raman spectroscopy (Raman spectrum) and
scanning electron microscopy (SEM) were used to characterize the hydrothermally synthesized MoS, nanosheets
and the calcined MoS, nanosheets. At the same time, the electrocatalytic hydrogen evolution performance of
MoS, nanosheets and calcined MoS, nanosheets was tested. Experiments show that different sulfur sources and
calcination treatment had certain effects on the morphology and hydrogen evolution performance of MoS,
nanosheets. The MoS, nanosheets with sodium thiosulfate as the sulfur source exhibited a 2H structure and a
3R structure after calcination, which had a large initial overpotential and a large Tafel slope. The MoS; nanoshe-
ets with thiourea as the sulfur source were both 2H before and after calcination, and the hydrogen evolution
performance of MoS, nanosheets with thiourea as the sulfur source was better than that of MoS; nanosheets
with sodium thiosulfate as the sulfur source. The hydrogen evolution performance made it a promising hydrogen
evolution reaction (HER) catalyst for practical applications.

Key words: hydrothermal synthesis; sodium thiosulfate; calcination treatment; 3R-type structure; hydrogen evolu-

tion reaction
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Study on influence factors of strength for hollow glass

microspheres prepared by waste glass
DUAN Ting',LI Yang®,LIU Xiangfeng' ,CHANG Shibo',LI Yajie',
LIU Kele' , WANG Xiuhui', YANG Jinlong'**
(1.School of Materials Science and Engineering, Dalian Jiaotong University, Dalian 116028, China;
2. Hebei Y& L. BANGDA New Material CO.LTD., Handan 056000, China;
3. State Key Laboratory of New Ceramics and Fine Processing,

School of Materials Science and Engineering, Tsinghua University, Beijing 100084 ,China)
Abstract: As a new type of spherical glass functional material, hollow glass microspheres have broad application
potential in many fields. In this paper, three kinds of hollow microspheres were obtained by spray drying-flame
sintering method using waste flat glass as raw material and their corresponding strength were 5.34, 7.50 and
6.26 MPa, respectively. The physical and chemical properties, morphology, size and structure of the micro-
spheres were analysed. It was found that the chemical compositions, particle size distribution and sintering tem-
peratures of the microspheres had different effects on the strength of the microspheres.When sintering tempera-
ture was 900 °C and magnesium sulphate was added, the true density and the compressive strength of hollow
glass microspheres were 0.94 g/cm’ and 8.03 MPa, respectively.

Key words: hollow glass microspheres; compressive strength; spray drying process; waste glass



