
Enhanced Photoluminescence of Potassium-doped Tungsten Oxide by Acetone Exposure

Aman Patel1,*, Lu Weigang1, Blake Birmingham1, Michael Johnson2, Danling Wang2, Zhenrong 

Zhang1, and Kai Wang3,4,*

1Department of Physics, Baylor University, Waco, Texas, 76798, USA

2Department of Electrical and Computer Engineering, North Dakota State University, Fargo, ND 

58102, USA

3School of Physics and Astronomy, Sun Yat-sen University, Zhuhai 519082, China

4Center of Quantum Information Technology, Shenzhen Research Institute of Sun Yat-sen 

University, Nanshan Shenzhen 518087, China

Corresponding authors*

aman_patel1@baylor.edu;

wangk289@mail.sysu.edu.cn;

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2022



S1. The Raman spectra acquired in ambient air.
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Figure S1. Raman spectra for S-KWO nanorods in air and in nitrogen with the 532 nm laser 
excitation inside the high pressure cell. 



S2. Deconvolution of Raman spectra of NS-KWO and S-KWO from 500 cm-1 to 875 cm-1 range. 

Figure S2. Deconvolution of Raman spectra of KxWO nanorod samples with the 532 nm laser 
excitation. Spectra are obtained (a) on NS-KWO and (b) S-KWO in nitrogen. The spectra were 
fitted using Lorentzian plus Gaussian.

 



 

S3.  UV-Vis spectra of S-K1.8WO. 

Figure S3. (a) UV-Vis spectra of S-K1.8WO and (b) the corresponding Tauc plot.

The bandgap was calculated via UV-Vis spectroscopy using Tauc plot: αhν = A(hν − Eg)n/2,  
where α, ν, h, Eg, and A are absorption coefficient, light frequency, bandgap energy, Plank 
constant, and a constant, respectively.1 For WO3, the value of n is 4 for the indirect transition.2  
Eg of WO3 was calculated to be 2.9 eV. 

S4. Fig. S4 shows a blank experiment in the absence of the KWO material conducted on glass 
substrate in acetone vapor in Linkam cell excited using a 532 nm laser. There is no fluorescence 
observed. 
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Figure. S4. Spectrum from the background experiment. The signal was collected from glass slide 
surface in acetone irritated by a 532 nm laser. There is no fluorescence signal observed. 

S5. PL spectra of NS-KWO and S-KWO with and without N2/acetone are shown in Figure S5.

Figure. S5. Photoluminescence spectra of NS-KWO and S-KWO excited by a 405 nm laser with 
(Black) and without acetone (red), respectively.
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