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The electrochromic materials  receive particular attention  due to the great variety of practical 
applications in energy conservation [1,2,] and in semitransparent optical devices [4]. Typical of 
electrochromic materials is a reversible and persistent change of their  optical properties when are 
under the influence of an external electrical field. Nickel and nickel oxide films were deposited by 
magnetron sputtering on transparent and conducting film; the ITO thin films used as substrates were 
previously deposited on glass substrates by spray pyrolysis (SP) and DC magnetron sputtering (MS) 
respectively. The electrochromism phenomena was induced during cyclic voltammetry processes; 
the cyclic potential range was set from an initial potencial of - 400 mV to  an ending potential of 600 
mV; the scan rate used runned from 400 to 600 mV/min. The working area of the sample was 2 cm2.  

 
The electrochromic phenomena in our samples was detected in cyclic voltammograms close 

to 100 cycles; the changes of coloration in the deposited films is clearly observed in both types of 
deposits. The cyclic voltammograms of electrochromic nickel-ITO prepared by spray pyrolysis and 
sputtering indicate differences in the behavior of the same materials for each scanning speeds.The 
electrochromic phenomena induced during voltammetry experiments, is due to the mobility, 
diffusion and insertion of ions from the electrolyte into the nickel thin film structure. This 
interactions suggested changes in the arrangement of the original stucture to the modificated one and 
this has to do with  variation in the coloration of nickel oxide films; this change can be originated 
upon hydrogen extraction and it is associated with phase changes in nickel oxide compounds [5,6].  

 
In figures 1a and 1b cyclic voltagrams for samples with ITO deposited by spray pyrolysis and 

magnetron sputtering respectively are presented for scanning speed 400mV/min and 600mV/min for 
each case. Two principal peaks in each cycle, corresponding to the oxidation and reduction processes 
during the electrochemical experiment. It can be observd when both figures are studied at the same 
time the peaks positions are displaced when the scanning speed and the number of cycles are 
changed. 

 
In figures 2a and 2b SEM micrographs of Ni-ITO thin films before and after electrochemical 

treatment are presented, for ITO obtained for spray pyrolysis and nickel by sputtering. The changes 
in the surface of the films after and before the electrochromic materials can be asociated in the 
electrochemical voltagrams when this values in the formation of the species increase in each cycle, 
having diferents density and size in the grains on the surface of the nickel thin film. 

 
From  HREM micrographs in figures 3a and 3b we can corroborate at atomic scale, the 

modifications in the surface of the films caused when the electrochromic behavior in our materials is 
induced. The thin films under an  external voltage in the electrolytic cell, experiment a degradation 
process as consequence of ion mobility, mass transpot and intercalation phenomena.        
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Figures 1.- Cyclic voltammograms of electrochromic nickel-ITO prepared by (a) spray pyrolysis and (b) sputtering 
respectively for two differents scannng speeds. 
 

Figure 2and 2b- SEM micrograph of the surface of as-deposited Ni-ITO thin film by spray pyrolysis without 
electrochemical treatment, b) Thin film surface after applied 100 cycles (electrochemical treatment) at 600 mV/min 
scanning speed. 
 

                           
Figures 3a and 3b.- HREM micrograph of Ni-ITO (Sputtering) film after 100 cycles of cyclic voltammetry and with a 
scanning speed of 600 mV/min, the arrows show the degradation zones. 
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