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ABSTRACT

Nanostructured of CusBiS; dendrites, flower-like CusShS, and CuFeS,
nanoparticles were successfully synthesized using microwave radiation. All of
synthesized products were characterized by various techniques. The X-ray diffraction
(XRD) pattern determined the phase, crystal structure and purity of sample powder.
The morphologies of products were analyzed by field-emission scanning electron
microscopy (FESEM) and transmission electron microscopy (TEM). The selected
area electron diffraction (SAED) pattern was used to identify crystal structures which
are similar to those analyzed from XRD technique. Oxidation state of elements in the
product was examined by X-ray photoelectron spectroscopy (XPS). Optical properties
of as-prepared powder were also studied by photoluminescence and UV-Vis-NIR

spectroscopy. The effects of microwave power on the phase formation and shape of



Cu3BiS; were investigated and found that the phase purity and high crystallinity of
Cu3BiS; dendrites were obtained by increasing of microwave power. In this
researches, others various factors which were important for getting pure phase of
ternary metal sulfide were also studied. In synthesis of CusShS,, the appropriate factor
such as mole ratio of reagents and the concentration of the solution of sample led to
the formation of single phase Cu3SbhS, microflowers. Furthermore, the metal source
had influenced the single phase formation of ternary metal sulfide as presented in the
preparation of CuFeS; nanoclusters. The formation mechanism of ternary metal
sulfide was also proposed in the present report. As a result, this microwave radiation
method is expected to be extended to synthesize other beneficial ternary metal sulfide

compounds.
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