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Everyone is concerned about the problems of the serious global climate changes and the over-consumption of natural 
resources. It is thus important to develop high-efficiency green energy materials for electrical power storage devices. A 

safer and more efficient energy storage system is highly desired. The lithium-air battery uses air cathode and can convert its 
anode into lithium peroxide. The per-weight capacity can be nine times higher than a traditional battery. Therefore, we aim 
to develop highly reliable nano-cellulose polymer electrolytes for Li-air fuel cells. We investigate natural cellulose materials 
for composite polymer electrolytes, which can be used in high energy density metal-air batteries, such as lithium-air, zinc-air, 
and aluminum-air. The cathode utilizes oxygen from ambient air as a reactant in the electrochemical reaction rather than 
storing heavy active materials. However, poor ionic conductivity and low mechanical integrity can restrict the electrolyte 
separator from practical applications. It has been proposed to improve the high-temperature resistance of natural cellulose and 
polybutylene terephthalate polymer composite separators. The crosslinked cellulose materials were designed to enhance the 
ionic conductivity to 10-3 S/cm vs Li+ and 10-2 S/cm vs OH- or H+. The thermal shrinkage, dimensional stability and safety, and 
thermal degradation activation energy >150 kJ/mol were also improved. In addition to the carbon porosity, the surface area 
and structure also affects the catalysis of the lithium-air battery system. The novel porous carbon electrode has been prepared 
and applied to the air electrode for the metal-air battery system.The main objective of this study has been to develop a novel 
natural nano-cellulose polymer composite electrolyte system for the growing and challenging battery industry. The important 
cell testing results can be presented and further discussed.
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