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Abstract: A uniform and compact CdTe thin film is successfully electrodeposited on Ni flexible sheets. 

The influence of the concentration of sodium citrate in the growth solution on the morphological, 

compositional and electrical conductive properties of CdTe films is investigated. The results show that 

sodium citrate plays a significant role in directing the morphological evolution of CdTe from 

three-dimensional rod-shaped array to two-dimensional thin film. The composition of the film is 

changed from Te-rich to Cd-rich, and the conversion from p-type conduction to n-type in CdTe films is 

also achieved with the increase of sodium citrate concentration. When the concentration of sodium 

citrate is 0.08 mol L-1, the composition of CdTe film is near stoichiometric and the amount of excess Te 

is small. Furthermore, the effect of sodium citrate on the photoelectric conversion properties of 

CdTe-based solar cells is also analyzed. The fabricated solar cell based on the CdTe film prepared using 

0.08 mol L-1 sodium citrate shows a short-circuit current density of 10.46 mA cm-2 and an open-circuit 

voltage of 0.53 V, yielding a better energy conversion efficiency of 2.73% with a fill factor of 49.28%. 

The better energy conversion efficiency is 2.1 and 1.6 times higher than that of the devices based on 

CdTe films prepared using 0.07 and 0.09 mol L-1 sodium citrate, respectively. This study indicates that 

the as-prepared CdTe thin film has a great potential for application in thin film solar cells, and the 

sodium citrate-assisted synthesis of CdTe film suggests a promising technique for large-scale 

fabrication of flexible solar cells. 

1. Introduction 
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