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Synthesis of Ag,PO /graphene co-doped WO,

electrochromic film
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Abstract

This research aims to synthesize WO; film, Ag;PO, doped WO; film and
AgsPO4/eraphene co-doped WO; films for electrochromic material applications. WO; was
prepared by sol-gel method and AgsPO, was prepared by precipitate method. After that
Ag;PO, was doped into WO; sol with concentrations of 0.4, 0.8 and 1.2 wt%. The films were

prepared by dip-coating on FTO glass substrate and anneal at 300°. The optical modulation
of films was tested. It was found that the 0.8 wt% AgsPO, doped WO; films displayed best
electrochemical properties. The diffusion coefficient of the film, which is 8.56x10™" cmz/s,
indicates the insertion of positive ions and electrons. When test by XRD the film has an
amorphous structure, positive ions and electrons can be easily inserted into the structure. As
a result, the film can change the color well. The XPS result can confirm structure of WO,
and AgsPO,. Films with 0.8 wt% AgsPO, had rougher surface areas, improving the optical
modulation when compared to pure WO; films. Then the 0.8 wt% AgsPO, doped WO; sol
was co-doped graphene prepared from chemical method of 0.01, 0.05 and 0.1 wt%. They

were then coated on FTO glass substrate and anneal at 300°. The study found that Ag;PO,
and graphene co-doped WO; film with concentrations of 0.8 and 0.01 wt%, respectively,
have less diffusion coefficient than Ags;PO, doped WO; due to the low conductivity of
grapheme utilization. Therefore, the commercial reduced grapheme(Graphenea) was used
together with AgsPO, for doping in WO; film. The concentration of reduced grapheme was
varied at 0.17, 0.34, 0.68, 1.01, 1.35 and 1.69 wt%. The film can change the color and return
well due to their amorphous structures and highest surface roughness. The study concluded

that the film made of WO; doped 0.8 wt% AgsPO, and 0.68 wt% graphene displayed optimal

diffusion of 1.0%10 " cm’/s and had the best performance.



