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Solid-state Synthesis and Optical Absorption Properties of ZnS Nanoparticles
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Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

Abstract: ZnS nanoparticles with different sizes were synthesized by low-temperature solid-state reaction in the
presence of different additives. Morphology of the products was characterized by Transmission FElectron
Microscopy (TEM). The effects of additives, reaction temperature and heating time on the sizes of ZnS
nanoparticles were investigated by XRD, and the results show that additives had important effects on the sizes of
nanoparticles, and ZnS nanoparticles with small sizes were obtained at high temperature by using CH;(CH,);;NH,
as the additive, and reaction temperature and heating time affected the sizes of nanoparticles when the additive
was PEG400. In addition, Optical absorption properties of the products were also studied by UV-Vis absorption

spectroscopy.
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Table 1 Different reaction conditions and products
Reactants Additives Reaction temperatures / °C Heating time / h Products

P123 (10 g) 150 2 A

CH,(CH,),NH, (5 g) 150 2 B

((Bmim)BF,) (10 mL) 150 2 C
150 1 D1

Zn(CH;C00),-2H,0 + TAA  PEG400 (10 mL) 150 2 D2

150 3 D3
150 5 D5
90 2 D90
120 2 D120
180 2 D180
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(a) (Bmim)BFy; (b) PEG400; (c) P123; (d) CH;(CH,);,NH,
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Fig.1 TEM images of ZnS nanoparticles synthesized in the presence of different addition at 150 °C
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Fig.2  XRD patterns of ZnS nanoparticles synthesized in

the presence of different additions at 150 °C
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Fig.3 XRD patterns of the product synthesized at 150 C
in the presence of CH3(CH,);;NH, and the
products obtained by calcining at different
temperatures and the addition CH5(CH,);,NH,
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Fig.4 XRD patterns of the products synthesized in the
presence of PEG400
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Fig.5 UV-Vis spectra of ZnS nanoparticles synthesized in different conditions
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