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          This project studied the appropriated conditions for a synthesis of N-type CdS0.9Se0.1

semiconductor to be used as thermoelectric materials. Cd(CH3COO)2.2H2O, Thiourea and SeO2

as precursors and ethylene glycol as a solvent. Two methods were applied to prepare
CdS0.9Se0.1. The first method was a solution method which was applied to prepare selenium
powder. NaBH4 was used as a reducing agent and reaction time with 8 hours. The other method
was a reflux method, which was used to prepare CdS powder, with 8 hours reaction time and
250 degree Celsius reaction temperature. The product powders were mixed together by with
the atomic ratio of Cd: S: Se to 1: 0.9: 0.1. Then it was annealed with different temperatures at
500, 700, and 900 degree Celsius under nitrogen atmosphere and varies annealing time for 5
and 10 hours. Finally, all of the powder products were characterized by X-ray diffraction
technique (XRD) while CaRine3.1 for XRD pattern simulation and 3D lattice simulation,
Scanning electron microscopy (SEM) with the analysis of Energy dispersive spectroscopy (EDS)
for surface composition and Transmission electron microscopy (TEM).
         From the XRD result of the product powders, powder annealed at 700 degree
Celsius under nitrogen atmosphere for 10 hours along with the TEM result of indexing single
crystal diffraction pattern can confirm that the powder product is CdS0.9Se0.1 and The SAED of
CSS_700_5 and CSS_700_10 in Fig 2 shows the transformation of polycrystalline (CSS_700_5)
to single crystalline (CSS_700_10) pattern when increasing annealing time. The SEM images of
the CdS0.9Se0.1 are shown in Fig 1. The products were different morphology and random sized,
small to large particles with the uncertain-shaped that relate with increasing annealing time
and temperature. The image in higher magnification shows accumulated behavior of the
particles.
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Fig. 1: The SEM images of the CdS0.9Se0.1 product after it was annealed with different temperatures and reaction times.
(a) 5000x (b) 10,000x
 

 
Fig. 2: The TEM image and the selected area electron diffraction pattern of CdS0.9Se0.1.
 


