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Objective and Research question:
This project aims to identify a polymer that meets 
the mechanical, chemical, and conductivity 
requirements for use in solid-state battery (SSB) 
testing cells.

Background:
▪ SSBs offer advantages over liquid-electrolyte Li-

ion batteries such as higher energy density, 
improved safety, and longer lifecycles. 

▪ Brittle ceramics and rigid steel current collectors 
hinder consistent electrode-electrolyte contact.

▪ Uneven contact creates local stress, leading to 
fractures.

▪ Incorporating soft, tough polymers between the 
steel and cell improves contact and reduces 
fracture risk.

Methodology:
▪ Literature review used to locate articles 

on potential polymers.
▪ Obtain polymer samples to run tests. 
▪ Fusion 360 CAD utilized to design the 

SSB cell and placement of polymer films.

Results: 
▪ Polyanline (PANI) and Polyprrole (PPy) are the 

recommended polymers.
▪ Research shows high conductivity when 

doped, chemical and thermal stability, and 
mechanically strong.  

Future Work:
▪ Evaluate polymer properties such as 

conductivity, mechanical strength, thermal 
stability, and chemical stability.

▪ Instruments that will be utilized will include a 
potentiostat, nanoindenter, and 
thermogravimetric analyzer. 
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Figure 1: CAD Drawing 
of SSB Testing Cell

Figure 3: Diagram of Polymers

Figure 2: CAD 
Rendered SSB 

Testing Cell
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