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Recently Li-air batteries have been consideredet@b
promising candidate for EV and HEV applications dwe
their exceptionally high energy density! A key factor
for the practical application of Li-air batteriesto solve
the poor reversibility of nonconductive dischargeducts,
which remains a significant limiting factor for hir
batteries. Therefore, the air electrode needs tek&gned
such that it minimizes the undesirable clogging and
promotes the electrochemical reactivity. As theteurof
the morphology and porosity of the electrode gyeatl
affects on the capacity and rate capability, vaiou
nanostructured air electrodes have been reported us
carbon nanoparticles, graphene, graphene oxide, or
carbon nanotubes (CNTSP! However, the poor
cyclability and low rate capability remain as «di
drawbacks of the Li-® batteries, and the ideally
designed electrode architecture is still awaited.

We show that a hierarchical porous electrode
comprising well-aligned CNTs fibrils can serve as a
important model for controlled porosity and demoaist
that they can significantly enhance the cycle §tgkand
rate capability of the Li—@ batteries. The controlled
porous framework of these woven CNT electrodes
enables effective formation/decomposition of lithiu
peroxide by providing facile accessibility of oxygt the
inner side of the air electrode and preventingclbgging
of pores by discharge product, even during the deep
discharge. We found that the discharge productse wer
uniformly deposited on the individual CNTs and CNT
bundles, so pores are not clogged. This uniquerfeded
to the high cycle life and unprecedentedly highe rat
performance of the Li—©cell. We believe that the facile
controllability of porous morphology using well-gtied
CNT fibrils can provide an important tool in ideging
an ideally designed air electrode.
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Figure 1. SEM images of the CNT fibril at (a) low
magnification (inset: large area image of the bicteode),
and (b) high magnification.
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Figure 2. Discharge/charge profiles of the LizQ@ells
using an air electrode based on a woven CNT for 20
cylcles between 2.0 — 4.7 V at a current rate 0@ @A
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