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Effect of Deposition Temperature on Structure and Infrared Optical
Properties of ZnS Materials
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Abstract: Infrared zinc sulfide (ZnS) was successfully prepared by chemical vapor deposition (CVD), The compositions, phase structures,
surface morphology and optical properties of the ZnS samples were characterized by X-ray photoelectron spectroscopy (XPS), X-ray
diffraction (XRD), scanning electron microscopy (SEM) and Fourier infrared spectrometer (FTIR). The results show: the products are
cubic structure ZnS when the deposition temperature is relatively low; with the increase of the deposition temperature, a small quantity of
hexagonal structure ZnS is gradually produced. The atomic ratio of Zn/S in ZnS is greater than 1, the content of Zn in ZnS decreases with the
increase of deposition temperature. Increasing deposition temperature can inhibit the formation of ZnH,, and the optical properties of ZnS will
be reduced at high deposition temperature. The ZnS has a small number of micro pores and good optical performance when the deposition
temperature is 620 C.
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Tab.1 The process parameters for ZnS growth

Process parameters Setting values

Ar flow through the zinc crucible (sccm) 500
Ar flow mixed with H,S (sccm) 400

H,S flow (sccm) 200

Zinc evaporation temperature (C) 530
Deposition time (h) 192
Deposition pressure (Pa) 5000
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Fig.1 Self developed ZnS deposition equipment
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Tab.2 Element composition of the ZnS prepared at
different deposition temperatures

At /%
Deposition temperature /C
Zn S
550 53.16 46.84
620 52.86 47.14
680 50.75 49.25
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Tab.3 Element composition of ZnS obtained from EDS test

At /%
Deposition temperature /C
Zn S
550 51.89 48.11
620 51.25 48.75
680 50.19 49.81
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Fig.2 XRD spectra of ZnS prepared at different
deposition temperatures
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Fig.3 SEM photographs of ZnS prepared at different deposition temperatures: (a) 550 °C; (b) 620 °C; (c) 680 °C
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Fig.4 ZnS prepared at different deposition temperatures: (a) 550 °C, (b) 620 °C, (c) 680 °C
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Fig.5 Transmittance of ZnS prepared at different deposition temperatures
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