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Recently, theavorite polymorph of LiFeSGF has
attractedconsiderable attention within thighium battery
communitystimulated by théiigh potential for the
Fe'/Fe’* redox coupld3.6 V vs. Li/Li*), competitive
specific capacity151 mAh/g) beneficial structure for
fast lithiumion transportand low temperatursynthesi&
It is thusconsidered as an attractive contenddrifk@PQ,
as anextgeneration cathode materi8inceits discovery,
varioussynthesis routefor producingtavorite LiFeSQF
have been explorethcluding ionothermd]
solvothermd, polymerassistet] and solidstate
method& Reviewing the literature, one can conclude that
the electrochemical performance presentedhisr t
material has been notably variddis inconsistency is
difficult to understand given the excellent purity,
crystallinity, and similarsample morphologies achieved
in most cases.

In this contribution,we examine the role of the surface
chemistry onhe electrochemical performanceta¥orite
LiFeSQF. We demonstrate that particularly restricted
performance may be obtained for materials synthesized
using tetraethylene glycol (TEG) as reaction media. While
thelimited performanceof materials prepared iTEG is a
substantiatirawback, the use of this solvent as a reaction
mediashould still be ptsued as it presentse of the
mosteconomical synthesis rogteT herefore,
understandinghe limitations of the materials synthesized
in TEG, and developingrsttegies to negate these
drawbacksis extremely interesting. This is driven by
both afundamental need to explain the differences in
performancdor phase pure materials synthesized in
differentsolventsand to develop a commercially
practical andscalalke syntheis of high performing

tavorite LiFeSQF.

By careful surface characterization, we show that
restricted performance of LiFeG©prepared inmEG can

be largely attributed to residual solvent trassairing

on the surface of pristine powdenshibit the
electrochemical reactions. Moreoves show thatte
cycling performance of LiFeS® can be significantly
improved by removing the TEf&siduesand applying a
conducting polymer coating, which decreases the contact
resistance between the electecomponents and creates

a highly percolating network for electron transport
throughout the compositeaterial(Figure 1) This

surface modifiednaterialdisplays awvell definedvoltage
plateau with sharp and distinct charge and discharge end
points,asexpected fromatwo-phasdithium insertion
compound
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Figure 1. Galvanostatic cycling of the LiFeFO
composite material at a rate of C/2he inset shows a
schematic illustration explaining the suggested
mechanism operformance improvement Isyrfae
confinedfacilitatedelectron transporteadingto
improved electron distribution in the active material
particles.
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