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Synthesis of ZnS : Cu nano-crystals and structural and optical properties
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Abstract In this study, ZnS : Cu nano-crystals are synthesized by solution synthesis technique (SST). The structural pro-
perties such as crystal structure and particle morphology, and the optical properties such as light absorption/transmittance,
energy bandgap, and photoluminescence (PL) excitation/emission are investigated. In an attempt to realize the Cu-doping
easiness, the synthesis temperature (~80°C) is applied to the synthesis bath, and the thiourea is used as sulfur precursor,
unlike other general chemical synthesis route. Both undoped ZnS and ZnS : Cu nano-crystals have the cubic crystal struc-
ture and have the spherical particle shape. The position of light absorption edge is ~305 nm, indicating the occurrence of
quantum size effect. The PL emission intensity and line-width are maximum and minimum, respectively, for Cu-doping
concentration 0.03 M. In particular, the dependence of PL intensity and line-width on the Cu-doping concentration for ZnS :
Cu nano-crystals synthesized by SST is reported for the first time in this study. Experimental results of the absorption edge
and the PL excitation show that the main emission peak of ZnS:Cu nano-crystals (~510nm) in this study is due to the
radiative recombination center in the energy bandgap induced by Cu dopant.
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Cuw’t =3 ZnS(°13} ZnS : CuZ %) nano YR=
goggel os BHEUCH, FHEL P9 BY
precursor 442 thg3} 2t} (A) 1.5M Zinc Acetate
Dihydrate(Zn(CH,CGO,), * 2H,0); (B) 3 M Thiourea
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Fig. 191 & Q74 @43 (a) undoped, (b) Cu-
doped ZnS nano YAt thdk XRD S ERS Ve
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Fig. 1. X-ray diffraction patterns of (a) undoped ZnS, (b) ZnS :
Cu nano-crystals obtained by solution synthesis technique.

Table 1
Diffraction angles and (hkl) index obtained from XRD measure-
ments

Measured Cubic (B-ZnS)* Hexagonal (0-ZnS)*
angle (20)  hkl angle (20)  hkl angle (20) hkl
26.90 100
28.22 111 28.58 111 28.58 002
30.56 101
3345 200 33.12 200
39.64 102
48.13 220 47.61 220 47.61 110
51.85 103
57.50 311 56.45 311 56.45 112
B
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Fig. 2. SEM micrograph of particle shape of ZnS : Cu (0.03 M)
nano-crystals.
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Fig. 3. Light absorption spectrum of (a) undoped ZnS, (b) ZnS :
Cu nano-crystals measured by UV-spectrophotometer.
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Fig. 4. PL excitation spectrum of (a) undoped ZnS, (b) ZnS:
Cu nano-crystals.
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Fig. 5. PL emission spectra with various Cu-doping concentration.
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Fig. 6. Dependence of PL intensity and PL line-width upon
Cu-doping concentration.
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