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Effect of Hydrazine as a Complex Agent on the Growth of ZnS Thin Film by
Using Chemical Bath Deposition (CBD)
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Absgract: We prepared ZnS thin films via chemical bath deposition (CBD) in an agueous solution of ammonia (NHs)
and hydrazine (N2H,). The composition ratio of hydrazine used was 0%, 17%, 22%, 29%, or 50%. We investigated the
effects of hydrazine and ammonia on the growth, and the structural and optical properties of ZnS in terms of surface
uniformity, voids, and grain size. We found that during the growth of ZnS films, hydrazine was very effective for
improving the surface morphology and layer uniformity with fast layer formation, while it had no effect on the bandgap

energy, Eg
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Fig. 1. Set-up of CBD deposition apparatus.
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Table 1. Chemica conditions of CBD growth for Zn (O,S) films.

Zn S Dep. time
Complex agent .
source  source (min.)
. Ammonia Hydrazin B/(A+B)

ZnSO, Thiourea
®) (B) (%) 20,
50 g 0g 0% 60
50 g 10 g 17% 90’

21g 5049 50 g 15¢g 23% '
509 209  29% 120
25 g 25 g 50%
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Fig. 2. SEM images of ZnS films prepared on SLG substrate with
hydrazine ratio and depostion time (ab) 0%, (c,d) 17%, (e f)
2%, (g, h) 50%, and 60 min for (a c, e @), 120 min (b, d,f, h).
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Fig. 3. XRD spectra of Zn (O, S) films of a hydrazine ratio
of 0%, 17%, 29%, and 50%.
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Fig. 4. Opticd transmisson vs opticd wavelength for the Zn (O, S
film of 30 min with the hydrazine ratios in the complex agent.
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Fig. 5. Average optica transmission of various hydrazine ratio
caculated from 400 nm to 1,100 nm vs. the deposition time.
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Fig. 6. Tauc plot obtained from the optical transmission of Zn
(O, S film deposited for 30 min with various hydrazine ratios.
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Fig. 7. Variation of energy bandgap, E; of Zn (O,9) films vs. the
hydrazine ratio.
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