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� 1  tuV�j TG-DTA �X 

Fig.1  TG-DTA curves of synthesis process 
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Fig.2  Relationship between mass loss and gas pressure 

for different mixture ratio 
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Fig.3  XRD patterns of CIGS samples prepared by SHS 
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 4  CIGS����� 

Fig.4  Raman-scattering spectra of CIGS samples 
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Fig.5  XPS survey spectrum (a), Cu (b), In (c), Ga (d),  

and Se (e) spectra in CUGS samples 
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 6  EDS��� CIGS�� SEM�� 

Fig.6  SEM morphology of CIGS sample for EDS analysis 

(100 µm×100 µm) 
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Table 1  Composition of CIGS samples by EDS analysis 

View area in Fig.6 

Element ω/% at% 

In L 23.75 16.61 

Cu K 20.08 25.38 

Ga K 6.43 7.41 

Se K 49.74 50.59 

 

Area A in Fig.6 

Element ω/% at% 

In L 26.28 18.61 

Cu K 18.56 23.76 

Ga K 5.91 6.89 

Se K 49.25 50.73 
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Abstract: CuIn

0.7

Ga

0.3

Se

2

 (CIGS) was synthesized using Cu, In, Ga and Se powders as starting materials by self-propagating 

high-temperature synthesis method (SHS). The phase and crystallographic structure�chemical composition of the products were 

characterized by X-ray Diffraction, X-ray Photoelectron Spectroscopy, Energy Dispersive X-ray spectrometer and Laser Raman 

Spectroscopy. The results show different factors in this process such as reactant ratio, atmosphere pressure etc. obviously influence the 

stoichiometric composition of the products. An accurate stoichiometric, single-phase chalcopyrite-type CIGS can be prepared by SHS. 

Key words: CIGS; self-propagating high-temperature synthesis; compositional analysis 
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