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Growth of Sb,S; Thin Films Directed by OTS Self-assembled
Monolayer and Its Formation Mechanism
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(School of Physics and Information Technology, Shaanxi Normal University, Xi'an 710062)

Abstract: Self-assembled monolayers (SAMs) of octadecyl-trichloro-silane (OTS) were used to induce the
nucleation and growth of antimony sulphide (Sh,S;) thin films from aqueous solution at a near room temperature.
The structure, morphology, and optical properties of the as-synthesized Sbh,S; thin films were investigated using X-
ray diffraction, scanning electron microscopy, X-ray energy-dispersive spectroscopy, and UV-Vis spectrometer.
The result shows that the as-deposited film is amorphous structure. By heating up to 200~300 °C for 1 h in air,
the deposited films were transformed into polycrystalline with orthorhombic structure. The values of optical band
energy were evaluated as 2.05 eV and 1.78 eV for the as-deposited and annealed Sb,S; films at 200 °C for 1 h in
air, respectively. It was found that the OTS-functionalized SAMs films play an active role for controlling
nucleation and growth of Sh,S; thin films at low temperature. The formation mechanism of Sh,S; thin films was

proposed according to the experiment results.
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Fig.1 XRD patterns of the as-deposited (a) and heat
treated Sb,S; thin films at 100 °C (b), 200 C (c)
and 300 °C (d) for 1 h in air
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Fig.2 SEM images of the as-deposited (a, b) and heat treated (c, d) Sh,S; thin films at 200 °C for 1 h in air,
a lateral SEM image (e) and EDS pattern (f) of the Sh,S; thin films thermally heated at 200 °C for 1 h in air
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Fig.3 SEM images of the Sh,S; films as a function of deposition time
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Fig.4 SEM image of the film deposited on the nonfunctional ITO glass substrate (a), micrograph of the contact

angle on the OTS film-deposited substrate (b), micrograph of the contact angle on the OTS film-deposited

after exposing to UV light (c)
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Fig.5 UV-Vis absorption spectra of the as-deposited (a)
and heat treated (b) the Sb,S;films at 200 °C for

1 h in air
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