Effects of Growth Conditions on Structural and
Optical Properties of ZnS Nanoclusters
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Abstract

In this study, the ZnS nanosized thin films were grown by the solution growth technique (SGT), and
their structural and optical properties were examined. X-ray diffraction patterns showed that the ZnS
thin film obtained in this study had the cubic structure (B8 -ZnS). With decreasing growth temperature
and decreasing concentration of precursor solution, the surface morphology of film was found to be
improved. In particular, this is the first time that the surface morphology dependence of ZnS film
grown by SGT on the ammonia concentration is reported. The energy band gaps of samples were
shown to vary from 3.69 €V to 3.91 eV, demonstrating that the quantum size effect of SGT grown ZnS
is remarkable. Photoluminescence (PL) peaks were observed at the positions corresponding to the
lower energy than that to energy band gap, illustrating that the surface states were induced by the
ultra-fineness of grains in ZnS films.
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Fig. 1 X-ray diffraction pattern of 2ZnS

precipitates obtained from the mixed solution.
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Fig. 2 Layer thickness plotted as a function of
growth time. (a) ZAD 1M, thiourea 2M, (b) 15M,
3M (c) 2M, 4M, respectively.
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Fig. 3 Layer thickness plotted as a function of
growth time. (a) growth temperature 75 °C, (b)
80 °C, (c) 88 °C.
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Fig. 4 Effect of ammonia concentration on the

layer thickness.

Fig. b5 samples

SEM  micrographs  of
corresponding to ammonia concentration of 6M,
8M, and 14M, respectively.
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Fig. 6 PL intensity plotted as a function of
emission wavelength.

4. HE

B Ao 443 Hd 98 nanoYAE T
49 ZnS 92 AFHn o g HEL ¢
Atk
1 B a7 443 H2E 438 ZnS I
cubic *+Z (B-ZnS)E 7HA T
2. Zn/S precursor &9 F=7t 1&8/284 #, 2
P AFLEs 75 °CY W HFES doy A
Tdstn AT 4 Uk
3 drYel ¥2E 1AM ZHAA Y AT %L
2t
4, PL 24 A3, ZnS 4R ZvIAA (nanometer
do)ez A8 HAFHA/ TANAM PL Hazt B
FZGq (AU gy AT, 2ag] HA
E YAApo) =) wpe} thh shift@ch

flo

Aol

2 d7e ¥FHgAGE F
2000-1-30100-010-3) Ao 2 FHHAS.

iy

dngd

il

[1} Z. Porada, E. Schabowska, Thin Solid Films,
145, 75 (1986).

[2] M.Yoneta, M. Ohishi,
Growth, 127, 314 (1993).

[3] A. Abouna®k, M. Diblasio, D. Bouchara, Phys.
Rev., B50, 11677 (1994).

{41 J. M. Dona, J. Herrero, J. Electrochem. Soc.,
139, 2810 (1992).

[5] L Kaur, D. K. Pandya, K. L. Chopra, J
Electrochem. Soc., 127, 943 (1980).

[6] K. L. Chopra, S. R. Das, “Thin Film Solar
Cells", Plenum Press, New York (1983).

[7] O. L. Arenas, M. T. S. Nair, P. K. Nair,
Semicond. Sci. Tech., 12, 1323 (1997).

[8] S. K. Mandal, S. Chaudhuri, A. K. Pal, Thin
Solid Films, 350, 209 (1999).

H. Saito, J. Cryst

91 W. Chen, Z. Wang, Z. Lin, L. Lin, J. Appl

Phys., 82(6), 3111 (1997).

- 561 -



