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Effect of N,H, concentration on ZnS thin film prepared by
chemical bath deposition
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Abstract: ZnS thin films were deposited on glass substrates by chemical bath deposition (CBD) method. The
morphological, structural and optical properties of ZnS thin films were investigated by optical microscope, XRD and nkd-
spectrophotometer. The results show that with N,H, concentration increasing, the number of active points on the surface
of substrate is improved and the grain size of thin films becomes smaller. At the same time, the uniformity of active
points of surface is improved. Combining the analysis of complex precursor of Zn**, the stability constant of ternary
complex and its calculation, hydrogen bond with steric crowding of complex, there are three major precursors, such as
Zn(N1-13)i+ , Zn(NH;), (N,H 4)1* and Zn(NH3)§+, which influence the number, distribution of active points and the
uniformity of thin films Witﬁ increasing N,Hy concentration. The appearance of Zn(NH;) (N,H 4)§* means that
hydrazine is not also a usual complementary agent, it becomes a complex precursor of Zn>" with amine. By changing the
concentrations of N,Hy, the uniform, smooth and un-crystal ZnS thin films, whose reflectivity is larger than 95% at the
wavelength ranging from 550 nm to 1 000 nm and the reflectivity spectra correspond well with their transmission spectra,
can be obtained.
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Table 1 Preparation recipe for ZnS film deposition (mol/L)

Reagent
‘Eﬁen NH;H,0 NoHyH,0 SC(NHy), Zn(SOs)y7H,0
1 1.50 1.10 0.070 0.080
2 1.50 1.70 0.070 0.080
3 1.50 2.90 0.070 0.080

Stirrer

Solution
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Sample Heater

1 CBD |4 ZnS WA S 50242
Fig.1 Schema of CBD system used for synthesis of ZnS thin

films
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Table 2 Appearance of samples 1, 2 and 3 deposited for 1 and
2h

Sample No. Time/h Appearance
1 A few points
: 2 Many and isolated points
2 1 Milky, transparent
3 1 Milky, transparent
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Fig.2 Optical micrographs of samples 1(a, b), 2(c, d) and 3(e, f) deposited for 0.5(a, c, e) and 1 h(b, d, f)
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Fig.3 XRD patterns of samples 2 and 3 deposited for 1 h
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Fig.4 Transmission and reflectivity of glass substrate and

ZnS/glass
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