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Next-generation Lithium-ion (Li-ion) batteries feature faster charging rates, longer operation 

lifespan, and sustainable materials. Improving Li-ion battery performance provides powerful 

energy storage solutions, essential for expanding electric vehicle use and building more flexible 

electrical grids. However, the application of battery nanoparticles with high theoretical capacity 

and natural abundance is hindered by diffusion limitation of Li-ions and significant volumetric 

change during charge-discharge cycles. 

Structuring battery nanoparticles into porous, interconnected networks is a potential solution. 

This can be realized by jamming battery nanoparticles on the interface emerging from spinodal 

decomposition. This novel type of nanomaterial where the spinodal decomposition is arrested by 

surface active nanoparticles is known as bijels (bicontinuous interfacially jammed emulsion gels). 

The significance of our system is that the spinodal decomposition is initiated by solvent transfer 

induced phase separation (STrIPS) and the wetting behavior of the nanoparticles is modified by 

surfactant adsorption. 

This main goal of this project is to create a battery nanoparticle network via bijel formation. To this 

end, we will explore pre-processing methods to control the sizes of commercial battery 

nanoparticles. Subsequently, the surfactant adsorption on the nanoparticles will be studied and 

unveil the optimize condition for bijel synthesis. Lastly, a conductive layer will coat the battery 

particle network, transforming the particle network into a battery electrode. 
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