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Abstract: Zinc sulphide (ZnS) nanoparticles were fabricated by hydrothermal synthesis at 180°C for 12 h. Two kinds of
ZnS powder (hydrothermal synthesized ZnS and commercial ZnS) were investigated by X-ray diffraction (XRD) and
scanning electron microscopy (SEM) for phase and microstructure, respectively. The XRD patterns showed that all ZnS
nanoparticles have a sphalerite (cubic) structure. The nanoparticles of two different ZnS powders were sintered by spark
plasma sintering. The sintered ZnS were analyzed by XRD, SEM, and FT-IR. We found that the transmittance of the
infrared region is highly dependent on the density and crystal structure of sintered ZnS and the purity of the starting

ZnS powder.
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Fig. 1. X-ray diffraction patterns of (a) commercia ZnS nano
- powder and (b) hydrotherma synthesized ZnS nano-powder.

Fig. 2. SEM images of (&) commercial ZnS nano-powder and
(b) hydrothermal synthesized ZnS nano-powder.
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Table 1. Relative density of sintered ZnS samples.

SPS Temperature (C) 850 900 920 950

Commercial ZnS

sonder Relative density (%) 98.1 98.6 98.8 99.2

Hydrothermal
Synthesis ZnS
powder

Relative density (%) 98.4 98.9 99.1 99.5
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Fig. 3. SEM images of ZnS ceramics processed by SPS at (a)
850°C (commercial powder), (b) 900°C (commercia powder), (C)
920°C (commercia powder), (d) 950°C (commercial powder), (€)
850°C (synthesized powder), (f) 900°C (synthesized powder),
(g) 920°C (synthesized powder), and (h) 950°C (synthesized
powder).
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Fig. 4. X-ray diffraction patterns of ZnS ceramics processed by
SPS at various temperature from (a) commercial powder and
(b) synthesized powder.
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Fig. 5. Infrared transmission of ZnS ceramics processed by
SPS at various temperature from (&) commercia powder and
(b) synthesized powder.
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