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Abstract—Nanostructured materials lie at the heart of the fundamental advances in ef-
ficient energy storage/conversion in which surface process and transport kinetics place
determining roles. To develop high-rate intercalation electrodes for energy storage devices
such as lithium-ion rechargeable batteries, facile solution processing methods are employed
to achieve a variety of nanostructured electrodes, including nanotube arrays of titanium
oxide obtained via anodization of titanium foil. All the nanostructured electrodes demon-
strate higher Li-ion intercalation capacities and better kinetics compared to the thin film
electrode, due to the higher surface area and the shorter diffusion distance. In addition, to
enhance the cycling life of lithium-ion battery electrodes, ultra-thin and highly-conformal
surface coatings are deposited onto electrodes by using the atomic layer deposition (ALD)
technique. The ALD-coated cathodes show significantly enhanced cycleability than bare
cathodes, because the high-quality ALD coatings protect the cathode materials from dis-
solution during electrochemical cycling. Moreover, the thickness of ALD coatings can be
accurately tuned at atomic scale by varying ALD growth cycles. Therefore, the cycling
performance of ALD-coated cathodes can be easily optimized by controlling the coating
thickness precisely.
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