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Abstract. Thickness – dependent and electrochromic properties of 
chemically deposited Ni oxide films were investigated as a function of 
growth time using in situ transmittance measurements. For that purpose an 
electrochromic test device was constructed by using Ni oxide films as 
working electrodes, and fluorine doped tin oxide (FTO) coated glass as 
counter electrode in alkaline medium of 0.1 M NaOH aqueous solution. The 
obtained Ni oxide films exhibited anodic electrochromism, changing color 
from transparent to dark brown. By increasing the thickness of the Ni oxide, 
the transmittance or optical differences during coloring/bleaching process 
were increased. In this work were investigated the dependence of the optical 
density change, coloration efficiency and the electrochromic response time as 
a function of growth time.  

PACS: 81.15 Lm, 85.80 Dg 

1. INTRODUCTION

Electrochromic materials are able to change their optical properties reversibly and 

persistently, by the application of an electric voltage. These materials can be integrated in 

multilayer EC devices capable of modulating transmittance, reflectance, thermal emittance, and 

scattering, thus opening avenues for new applications in optical technology, including smart 

windows for energy efficiency architecture [1, 2]. An electrochromic device consists of a 

transparent electrically conducting layer, an electrochromic chatodic coloring material, an ion 

conducting electrolyte, and an electrochromic anodic coloring material. Tungsten oxide is 

currently widely used as an electrochromic chatodic coloring material, and indium tin oxide 

(ITO), or fluorine doped tin oxide (FTO) is used for transparent conducting layer. Nickel oxide 

represents a promising material for use in complementary anodic coloration [1, 2, 3, 4]. There 

are various methods for the growth of nickel oxide films such as cathodic electrodeposition [5], 

sputtering [6], chemical vapor deposition [7], spray pyrolisis [8], sol-gel technique [9], etc. 
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during the coloring/bleaching process of the electrochromic active film and provides better 

understanding of differences in optical performance between all samples. The response time of 

the electrochromic nickel oxide films was determined by applying a pulse potential wave 

between -3 V and +3 V. All transmittance measurements were carried out with white light. The 

transmittance (%T) of the FTO/glass with the electrolyte and the cell window was assumed to 

be 100%. 

3. RESULTS AND DISCUSSION 

Fig. 2 shows the transmittance curves during the pulse potential cycling test between -3 

V and +3 V of the nickel oxide films grown for 10 min (a), 15 min (b), 20 min (c) and 60 min 

(d).  
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Fig. 2. : Pulse potential curves for chemically deposited Ni oxide films grown for 10 min a), 15 min 

b), 20 min c) and 60 min d). 

 

As one can see, all samples showed a stable pulse potential cycling performance. With 

increasing growth time, the transmittance difference ( coloredbleached TTT  ) between the 

bleached and colored state increased, except for the thickest film because the maximum 

bleached transmittance decreased for the thick samples.  
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Апстракт. Зависноста од дебелината и електрохромните карактеристики 
на никел оксидни филмови подготвени со хемиска депозиција беа 
истражувани како функција од времето на растење на филмот со помош 
на in situ мерења на трансмисијата. За таа цел беше конструирана 
електрохромна тест ќелија во која филмовите од никел оксид беа 
употребени како работна елекрода а стакло обложено со алуминиум 
оксид допингуван со флуор (FTO) беше употребено како спротивна 
електрода во алкална средина 0.1 M NaOH воден раствор. Добиените 
филмови покажуваа аноден електрохромизам менувајќи ја бојата од 
безбојна до темно кафена. Во овој труд е испитана зависноста на 
разликата во оптичката густина (OD), ефикасноста на обојување (CE) и 
времето на обојување и обезбојување на филмовите во зависност од 
нивната дебелина.  
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