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Development of safe and high-performance secondary batteries based on nanotubes
and assessment of their impacts on reduction of greenhouse gas emission
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To improve the performance and safety of lithium-ion batteries (LIBs) while
reducing their environmental impact, we concurrently developed and assessed new technologies. We
developed a self-supporting film electrode consisting only of carbon nanotubes (CNTs) and active
material particles, and achieved high energy density with Li anode-Li2S8 cathode full cells and good

cycle characteristics with Si0O anode-NCM cathode full cells. Furthermore, 150° C operation was also
achieved with Li anode-LTO cathode full cells using a self-supporting film of insulative boron
nitride nanotubes (BNNTs) as the separator. Life cycle assessment (LCA) was also made to evaluate
the greenhouse gas (GHG) emissions associated with battery manufacturing, and revealed that while
the absence of metal foil reduces GHGs, the reduction of Li anode and solvents is important to
reduce the GHGs emissions.
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