Kinetics of the Relaxation Redox Processes on Nano-
FeS; in Polymer Electrolytes

E.Shembel* , P.Novak*, D.Reisner**, Yu.Polyschuk?,
K.Kylyvnyk*, T.Pastushkin*, O.Chervakov*,
L.Neduzhko, and Yu.Volfkovich*.

*Enerl Inc., Florida, USA. E-mail: eshembel @enerl.com
** US Nanocorp, Inc., North Haven, USA.
E-mail: usnanocorp@aol.com
# Ukrainian State Chemicd Tedhnology University,
Dnipropetrovsk, Ukraine, shembel @onil .dp.ua

The paper is related to a cycle of works, which are
developed by the aithors and aimed at the design of high-
energy seoondary lithium battery based on Li-FeS,
system. The investigations carried out ealier [1-2] have
shown that while using non-agueous polymer eledrolyte
based on modified pdyvinyl chloride the system with
FeS,-based cahode can be dficiently cycled at room
temperature. The system is espedally promising by using
synthesized nano-FeS, which is charaderized by the
incressed eledrochemicd adivity. Cathodic reduction of
FeS, from non-aqueous eledrolyte is a multistage process
where @nsecutive-parallel eledrochemicd and chemicd
readions occur.

For optimization of the system charaderistics it has
been caried out a mmplex of investigations concerning
the reduction process and cycling efficiency effeaed by
the following fadors:

e FeS, structure (synthesized nano-FeS, and natura
pyrite)

e Madrostructure of porous electrode

 Compostion of polymer electrolyte (nature of
polymer matrix, lithium salt LiClO,, LiPFs, LiBF,,

LiSOsCF5, plasticizer — PC, EC, DMC, DME.

In the investigations there were used: a) 100-130 um
composite cahode, comprising iron disulfide (10, 30 or
80%), conducting additive (blad, graphite) and a binder;
b) cathodes with athickness up to 30um, comprising only
iron disulfide and a binder.

The investigations were caried out by using XRD
analysis, ESM, IR spedroscopy, pulse
chronoamperometry, impedance spedroscopy, cycling
chronovoltammetry, standard paometry. Depending on
FeS, nature and eledrolyte composition the process is
limited by the eledrochemical stage of a charge transfer
at the eledrode/eledrolyte interface or by the diffusive
transfer of lithium cations in a volume of the solid phase
of iron disulfidee The mnstants of eledrochemicd
readion and dffusion coefficient of lithium in a solid
phase of cahode material have been determined at the
different stages of discharge/charge processes. Transient
process at the electrode/eledrolyte interface to a grea
extent depends on solvation interadion between lithium
caions and eledrolyte components.

Tests of the adual samples of secndary battery Li-
FeS, have shown a high serviceaility and cycling
efficiency of the system at room temperature.
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