
Accepted Manuscript

Preparation and characterization of Cu-Ga-Se thin films synthesized by 
electrodeposition: effect of complexing agent and supporting electrolyte

A.M. Fernandez, J.A. Turner, B. Lara-Lara, T.G. Deutsch

PII: S0254-0584(18)30253-0

DOI: 10.1016/j.matchemphys.2018.03.083

Reference: MAC 20486

To appear in: Materials Chemistry and Physics

Received Date: 15 March 2017

Revised Date: 23 February 2018

Accepted Date: 27 March 2018

Please cite this article as: A.M. Fernandez, J.A. Turner, B. Lara-Lara, T.G. Deutsch, Preparation 
and characterization of Cu-Ga-Se thin films synthesized by electrodeposition: effect of complexing 
agent and supporting electrolyte,  (2018), doi: 10.1016/j.Materials Chemistry and Physics
matchemphys.2018.03.083

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

Preparation and characterization of Cu-Ga-Se thin films synthesized by electrodeposition: 
effect of complexing agent and supporting electrolyte 

A.M. Fernandez1,*, J.A. Turner2, B. Lara-Lara1, and T. G. Deutsch2 

1Instituto de Energías Renovables, Universidad Nacional Autónoma de México, Av. Xochicalco 
s/n, Col Rubén Jaramillo, Temixco, Mor., 62580, México.

2National Renewable Energy Laboratory, Golden, Colorado, 80401, USA 

Abstract

CuGaSe2 (CGS) is a semiconductor that has potential use as a photo electrode for solar water splitting. Its wide band 

gap and high absorption coefficient make it an ideal candidate for the top absorber in tandem structures. CGS can be 

synthesized by several techniques, being electrodeposition the most advantageous from a technical standpoint. Many 

reports show that electrodeposition of these films for producing the desired precursor atomic composition can be 

aided by using a complexing agent. However, the use of supporting electrolyte and the type of the electrolyte to 

improve the atomic composition in the films has never been reported. Using cyclic voltammetry, with complexing 

agents and deposition potentials between -0.5 to -0.9 V vs. Ag/AgCl reference electrode atomic ratios close to the 

ideal values ([Cu]/[Ga] = 1 and [Se]/[Cu+Ga] = 1), based on atomic composition and morphology analysis are 

reported in this work. From the X-ray diffraction (XRD), the as-deposited films exhibit poor crystallinity; however, 

the XRD patterns evidence the formation CuGaSe2 after annealing of the samples. 
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