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Fig.2 XRD spectra of ZnS-based nanocomposite catalysts with

different morphologies
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Fig.3 Uv-Vis spectra of ZnS-based nanocomposite catalysts with

different morphologies
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nanocomposite catalysts with different morphology
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Fig.5 Hydrogen production cycle diagram of ZnS+ (n—BA),

photocatalytic reaction of anhydrous ethanol
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Preparation and Photocatalytic Properties of ZnS-based
Nanocomposite Catalysts with Different Morphologies

WANG Chun-yan', WU Wen-hui’, SHI Xiao-min’, ZHAO Ying-ying', WANG Qian-gian'
(1. Fenyang College of Shanxi Medical University, Fenyang 032200, China;
2. Chengdu Institute of Organic Chemistry, Chinese Academy of Sciences, Chengdu 610041, China;
3. Shanxi Normal University, Linfen 041004, China )

Abstract : Three ZnS based nanocomposites : (a)ZnS * (#2-BA) ;(b)ZnS - (HMD ) ;(c)ZnS - (DETA) ,
were synthesized by conventional solvothermal synthesis using n-butylamine ( CH, ( CH,) ;NH,) ,
hexanediamine ( NH, ( CH, ) (NH, ) and diethylenetriamine ( NH, ( CH,) ,NH ( CH, ) ,NH, ) as templates.
Their morphology, structure and optical properties were characterized by TEM, XRD and UV-Vis. The
photocatalytic properties of the three complexes were studied by photocatalytic hydrogen production from
anhydrous ethanol. The results show that the three complexes are formed by the combination of inorganic
7ZnS and organic amine templates through coordination bonds. Among the three complexes with different
morphologies, ZnS * (#-BA ) | with one-dimensional nano network structure, has the smallest particle size,
the largest crystallinity, the highest structure dispersion, the largest specific surface product, the strongest
light absorption capacity in the ultraviolet region, the highest utilization rate of light energy, and the strongest
photocatalysis ability. Hydrogen production rate was 5884.3 wmol + h'' + g '; The hydrogen production rate
of ZnS + (HMD ) , and ZnS + (DETA ) , with two-dimensional nanosheets were 4572.0 wmol - h'' - gfl
and 4619.5 pmol * h' * g, respectively. These results confirm that the organic-inorganic composite ZnS * (L) |
exhibits excellent photocatalytic hydrogen production performance due to its multiple properties of ZnS and organic
amines, which provides some basic experience for the development of efficient photocatalytic hydrogen production
materials in the future.

Key words : ZnS; nanocomposite materials; photocatalytic hydrogen production; anhydrous ethanol



