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➢ The hydrothermal method is effective for tailoring the synthesis of WO3 nanostructures,

allowing precise control over their structural and morphological features.

➢ FE-SEM and XRD successfully elucidated the structural and morphological properties of the

synthesized WO3 nanostructures.

➢ Electrochemical analysis revealed that the WO3 nanostructures (calcined at 500 o C for 120

min) exhibit excellent electrochromic properties, including optical modulation and

coloration/bleaching capabilities

➢ Tuning the structural and morphological properties of WO3 nanostructures is crucial for

elevating electrochromic performance, and their application in printable smart QR codes.

Tungsten oxide (WO3) nanostructures have gained significant attention for their potential applications in electrochromic devices due to their unique structural, morphological, and

optoelectronic properties. In this study, we present a comprehensive investigation into the tailored synthesis of WO3 nanostructures with controlled structural features and

morphological properties. The hydrothermal method was used to synthesize WO3 with different strategies, to engineer the nanostructure growth and morphology of WO3.

Characterization techniques such as scanning electron microscopy (SEM), X-ray diffraction (XRD) are employed to elucidate the structural and morphological properties of the

synthesized nanostructures. Moreover, electrochemical analysis is used to evaluate the electrochromic performances of the WO3 nanostructures to get a deeper understanding of

their optical modulation, coloration/bleaching capabilities, etc. Overall, our findings highlight the importance of tuning the structural and morphological properties of WO3

nanostructures for achieving enhanced electrochromic performance, hence revealing the way for their potential usage in displays, smart windows, printable smart QR codes and

other optoelectronic devices.

Background Objectives
❖ Electrochromic materials change their optical properties such as colour or transparency

in response to an applied electric field.

❖ The colour change is usually reversible, which makes these materials suitable for

applications requiring multiple cycles of coloration and bleaching.

❖ The goal of this study is to develop a variety of techniques for hydrothermal

synthesis of WO3 nanostructures with optimized structural, optical,

mechanical, and morphological properties for improved electrochromic

applications.
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