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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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ZnSe oA 2 WMEi(Eg=3.7 eV)Z M=
L Atelaoly, Fubdert 0.4~15 ym Fge
HluA gt [1-4]. 5] AL dH(8~12 um)ofA
Fup/gdol 4stof Al fl=(lens), AlA(sensor), 7
(window), A}=AH2 Uo]E 8]M(night vision) S tdt
Hog & 97 ARgER ot [3-5]. o]2st 5o
s £ ZnS+ W2 A+7F AISEE L T} ZnSej
AIPxrE o HWirtzite, hexagonal, 4.09 g/cm?®, 1.
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(chemaical vapor deposition, CVD), &7t 7}¢(hot

press, HP), ®X =Zgt=u} AZ(spark plasma
sintering, SPS) £9] AZAWHES AF&stw it
[1,5,7.8]. 53] WA Zet=ut A4¥L2 34 A4%Y
dFoz xAO]l Yy 427 oUX|Y Aoj7t &olF
wOb opyet whE A7, =2 AP, A E AlE
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She 129 YA FetRubE qurlder ste 4F
71t AAwott [9,10]. TefA Y AF 3 ZE2
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ZnS0; < Zn”" + SO (1)
Zn’* + Na,S< ZnS + 2Na’ (2)

3
AALZ7]eE DNFRE =Qlstr] Hfste] A0
(FE-SEM, JSM-6700F, JEOL, Japan)Co=z xaFsH)
1, ol A4 ®ake X-Ad FAEEAT|(XRD,
Rigaku, DMAX 2500, Japan)& ©]&3}] A} 4L x
R
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Fig. 1. X-ray diffraction patterns of (a) commercial ZnS nano
- powder and (b) hydrothermal synthesized ZnS nano-powder.

Fig. 2. SEM images of (a) commercial ZnS nano-powder and
(b) hydrothermal synthesized ZnS nano-powder.
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$20] X-ray 8 sEolch. #§ ZnS e
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Table 1. Relative density of sintered ZnS samples.

SPS Temperature (C) 850 900 920 950

Commercial ZnS

Relative density (%) 98.1 98.6 98.8 99.2

powder

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 (commercial powder), (c)
920°C (commercial powder), (d) 950°C (commercial powder), (e)
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 (a) commercial powder and
(b) synthesized powder.
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