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Size Distribution Control of ZnS Nanoparticles Synthesized
with the Sol-Gel Auto-combustion Method

ZHAO Xu, QIN Shuang-li. JIANG Yu-wen

School of Physical Science and Technology » Southwest University . Chongqing 400715, China

Abstract; Porous ZnS nanoparticles with narrow size distribution and regular shape were synthesized with
the sol-gel auto-combustion method, using zinc nitrate, thiourea, ethylene glycol and glycine as the pre-
cursors. The structure, morphology and optical properties of the products were characterized by X-ray dif-
fraction (XRD), scanning electron microscope (SEM) and ultraviolet-visible spectroscopy (UV-Vis). The
synthesized ZnS nanoparticles manifested a sphalerite structure and a band gap of 3. 46 eV. The average di-
ameter of the nanoparticles was 160 nm, and each nanoparticle consisted of crystallites about 10 nm in
size. Further, we studied the influence of the component ratio in the precursors on particle size distribution
of ZnS nanoparticles, and found that ethylene glycol/glycine ratio in the precursors was the main factor af-
fecting the particle size distribution of ZnS nanoparticles. In this work, a reliable synthesis routine for ZnS
nanoparticles was proposed, and narrow size distribution was achieved with adjustment of ethylene glycol/
glycine ratio in the precursors, which is expected to be beneficial to the performance optimization of func-
tional materials synthesized with the sol-gel autocombustion method.

Key words: sol-gel autocombustion; zinc sulfide nanoparticle; semiconductor; size distribution
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