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Abdtract: Transparent ZnS ceramics were synthesized by hydrothermal synthesis (180°C for 70 h), and were sintered by
a hot press process at 950°C. To confirm the optical properties of the ZnS ceramics after sintering for various sintering
holding times, we performed X-ray diffraction analysis, scanning electron microscopy, and Fourier-transform-infrared
spectroscopy. The ZnS nanopowders was found to be single-phase (cubic) without any hexagonal phase. However, the
hexagonal phase is formed and increases in content with increasing sintering holding time. The density of the ZnS
ceramics was above 99.7%, except for the unsintered one. The ZnS ceramics showed high transmittance (~70%) when

sintered for more than 2 h.
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Fig. 1. X-ray diffraction patterns of heat treated (550°C, 2 hours)
ZnS nanopowders.

Fig. 2. SEM images of heat treated (550°C, 2 hours) ZnS
nanopowders.
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Fig. 3. Photographs and relative densities of ZnS ceramics
processed by hot-pressing at 950°C for 0~20 hours under 30 MPa.
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Fig. 4. X-ray diffraction patterns of the ZnS ceramics processed
by hot-pressing at 950°C for 0~20 hours under 30 MPa.
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Fig. 6. Infrared transmission of the hotpressed ZnS ceramics
(950°C, 0~20 h, 30 MPa, thickness: 1 mm).

Table 1. Transmittance of the hotpressed ZnS ceramics in the
medium wave infrared.

Sintering times/ 3 um 4 pm 5  Average

Wavelength (%) (%) (%) (%)

0 hours 0.9 5.8 18.7 85

0.5 hours 55.1 62.6 66.3 61.3

1 hours 55.4 63.7 67.8 62.3

2 hours 64.6 66.9 68.0 66.5

3 hours 65.3 68.2 69.7 67.7

5 hours 69.3 70.3 70.5 70.0

10 hours 69.6 70.6 71.1 70.4

20 hours 67.7 69.2 69.8 68.9
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