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• Lithium-ion batteries are the 
powerhouse of everyday 
electronics and EV’s

• Sodium-ion batteries are 
emerging as a sustainable 
alternative, but their high-
temperature behavior is 
largely unexplored

• Arizona’s climate makes 
thermal stability especially 
important for stationary 
storage and industrial 
applications

Experimental Method

Background Results Conclusions

• Elevated temperatures accelerated capacity fade much more 

rapidly in Lithium-Ion batteries than Sodium-Ion batteries

• EIS data reveal that Sodium-Ion batteries exhibit minimal 

shifts in impedance compared to the substantial increases 

seen in Lithium-Ion batteries

•  Sodium-ion batteries demonstrate enhanced thermal 

stability compared to lithium-ion batteries at all tested 

temperatures

Future Work
Address the second-life capabilities of Li-ion and Na-ion 

batteries at elevated temperatures
&

Experimentally examine battery performance when directly 
exposed to infrared radiation and ultraviolet rays from the 

sun
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Abstract

The purpose of this research is to investigate the electrochemical 
properties of commercial sodium-ion and lithium-ion batteries when 

cycled under prolonged periods of intense heat
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EIS

• Batteries are cycled at 1c and 2c rates to evaluate charge/discharge 
capacity retention over 100 cycles

• Electrochemical impedance Spectroscopy (EIS) is conducted every 10 
cycles to monitor changes in internal resistance

• Testing is performed on a temperature-controlled heating pad under a 
polycarbonate box to simulate extreme operational climates
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