The Fabrication of Porous Nickel Oxide Thin Film using Anodization
Process for an Electrochromic Device
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Electrochromism is defined as a phenomenon which involves persistently repeated change of optical
properties between bleached state and colored state by simultaneous injection of electrons and ions, sufficient
to induce an electrochemical redox process. Due to this feature, considerable progress has been made in the
synthesis of electrochromic (EC) materials, improvements of EC properties in EC devices such as light shutter,
smart window and variable reflectance mirrors etc. Among the variable EC materials, solid-state inorganics in
particular, metal oxide semiconducting materials such as nickel oxide (NiO) have been investigated extensively.
The NiO that is an anodic EC material is of special interest because of high color contrast ratio, large dynamic
range and low material cost. The high performance EC devices should present the use of standard industrial
production techniques to produce films with high coloration efficiency, rapid switching speed and robust
reversibility. Generally, the color contrast and the optical switching speed increase drastically if high surface
area is used. The structure of porous thin film provides a specific surface area and can facilitate a very short
response time of the reaction between the surface and ions. The large variety of methods has been used to
prepare the porous NiO thin films such as sol-gel process, chemical bath deposition and sputtering. Few studies
have been reported on NiO thin films made by using sol-gel method. However, compared with dry process,
wet processes that have the questions of the durability and the vestige of bleached state color limit the thin
films practical use, especially when prepared by sol-gel method. In this study, we synthesis the porous NiO
thin films on the fluorine doped tin oxide (FTO) glass by using sputtering and anodizing method. Also we
compared electrical and optical properties of NiO thin films prepared by sol gel. The porous structure is
promised to be helpful to the properties enhancement of the EC devices.
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