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Nanoparticles are an emerging field in the world of 
chemistry with their distinct features and applications. 

There are various methods to synthesize and clean 
nanoparticles. In synthesizing WO3-x nanoparticles1 we 

investigate various synthesis and microwave methods as 
well the impact they made on the observed Localized 

Surface Plasmon Resonance (LSPR) and full width at half 
max (FWHM). We tested various microwave conditions 

such as open to air vs closed to air and constant power vs 
pulsing2 and their adequacy in having a visible LSPR. With 

this research, we will know more about effectively using 
nanoparticles for application in various fields such as 

biomedicine, materials chemistry, and more. 
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FWHM shows the 
”damping” effect 
of the impurities 

in our 
nanocrystals  

Using Oleic Acid as our main ligand has proven 

to produce these approximate results 

When pulsing our samples, we see ideal FWHM 

and plasmon frequencies, compared to when 

they run on constant power 

Additionally, we see our best samples when we 

leave them open to air with no ramp

Overall, to achieve a low FWHM range of 500-

1000 and plasmon frequency range of 500-900 

our best conditions are to use Oleic Acid and to 

leave them open to air while pulsing them with 

no ramp 
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Figure 1. The difference between a UV-VIS 
scan for oleic acid vs octadecylamine    

Figure 3. Multiple samples all made of different 
ligands plotting FWHM over plasmon frequency 

Figure 4. Multiple samples all microwaved under different 
conditions plotting FWHM over plasmon frequency 

Figure 5. All open-air samples separated by 
whether it had a ramp or not plotting the 
FWHM

Figure 6. All open-air samples separated by 
whether it had a ramp or not plotting the 
plasmon frequency
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Figure 2. The difference between a no ramp and a with 
ramp run

1. Ultrathin Plasmonic Tungsten Oxide Quantum Wells with Controllable Free Carrier Densities
Gyanaranjan Prusty, Jacob T. Lee, Soenke Seifert, Barry B. Muhoberac, and Rajesh Sardar

Journal of the American Chemical Society 2020 142 (13), 5938-5942
DOI: 10.1021/jacs.9b13909

2. Synthesis of Highly Uniform Nickel Multipods with Tunable Aspect Ratio by Microwave Power Control
Parth N. Vakil, David A. Hardy, and Geoffrey F. Strouse; 

ACS Nano 2018 12 (7), 6784-6793
DOI: 10.1021/acsnano.8b01992

3. Shape effects of gold nanoparticles in photothermal cancer therapy
W. Yang, B. Xia, L. Wang, S. Ma, H. Liang, D. Wang, J. Huang,

Materials Today Sustainability 2021 13, 2589-2347
DOI: 10.1016/j.mtsust.2021.100078.

4. Nordmann, A., Own Illustration, 2007


