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A long-life, high-rate lithium/sulfur cell
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Among many energy storage devices developed
thus far, rechargeable lithium-ion batteries sgipresent
the state-of-the-art technology in the market. Hoave
there is a key challenge which must be overcomeent
lithium-ion batteries are not able to meet the ever
increasing demands of advanced technoldgig=or
example, we have to dramatically improve the energy
storage capacity of batteries to increase therdyivange
of current electric vehicles. It is well known, hewver,
that current oxide-based cathode materials have
insufficient capacities to meet these rigorous iregoents
of rapidly emerging advanced technologies such as
electric vehicles.

Recently, lithium/sulfur cells have gained
significant attention as alternative power sourfcesero-
emission vehicles and advanced electronic devicestal
the very high theoretical specific capacity (167Bhig)
of sulfur cathod€s’. However, the poor cycle life and rate
capability of sulfur cathodes have limited the picat
application of this attractive technology. For exsen for
the development of advanced electric vehicles,ctide
life must be improved to more than 500 cycles, gnadily
up to 1000 cycles. Additionally, more than 2C rate-
performance would be favorable to provide peak pafie
~600 W/kg.

Here, we report that a lithium/sulfur cell
employing a nanostructured sulfur-graphene oxide (S
GO) composite cathode can be cycled at rates dsdsg
4C with a long cycle life exceeding 1000 cycles.eTh
initial estimated cell-level specific energy (inding
weight of all cell components except the cell hoggiof
our cell was over ~500 Wh/kg, which is much higtiem
energy deliverable by current Li-ion cells (~200 Mg).
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Figure 1. Estimated cell-level specific energy of
lithium/sulfur cells employing S-GO nanocomposite
cathodes: initial performance and after long-tegmling
test.

Even after 1000 cycles, we demonstrated a very
high specific capacity ~846 mAh/g of sulfur (which
corresponds to ~470 mAh/g of electrode), whichti s
higher than state-of-the-art Li-ion cells.
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Figure 2. Discharge and charge profile of a lithium/sulfur
cell obtained with 0.05C (1C = 1675 mA/g) afterden
term cycling test with 1C and 0.5C for dischargamgl
charging, respectively.

The performance we demonstrated herein
suggests that lithium/sulfur cells may be alreadiyable
for high-power applications such as power toolsthwi
further improvement of sulfur loading in the electe and
capacity retention, S-GO nanocomposite cathodes may
provide a significant opportunity toward the deyetent
of zero-emission vehicles with much longer driviagge.
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