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Inductive Effect in NASICON-Type Cathodes for Lithium Secondary Batteries

Shigeto OKADA, Tomoo TAKADA, Minato EGASHIRA and Jun-ichi YAMAKI

We carried out redox-couple and counter-cation exchange in NASICON-type My(XO,), (M: Fe
and Al; X: S, Mo and W) to control the cathode performance. The Fe**/Fe** redox potential in
NASICON matrix is changed by the local crystalline field at the iron resulting from polarization of
oxygen towards the counter cation in the polyanionic complex. It is confirmed by *’Fe Massbauer
resonance, Fe-2p XPS, Mo K-XAFS and electrochemical measurements. This inductive effect in
NASICON matrix is a significant. material control technique for cathode design. We also found a
promising anode candidate by ion exchange of Fe by Al in Fe,(MoO,);. The reversible capacity of
AL (Mo0,), reached almost 200 mAh/g between 3.5 V and 1.2 V.
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Fig.1 Crystal structure of NASICON-type

Fe,(M00O,), and Li,Fe,(M00,),
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Fig.2 Binding energy of Fe corresponding to
2p,,and 2p,, for Fe,(XO,),

Relationship of the Mdssbauer-effect parameters, Fe 2p binding energy,

electronegativity of X and Fe**/Fe™ redox potential in Fe,(XO,),
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Fig.3 Hybridized orbital of Fe 3d and O 2p in Fe-O-S
linkage of NASICON-type Fe,(SO,),
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Fig.4 Quasi-open circuit voltage discharge profile

of Fe,(S0,), and Fe,(MoO,),
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Fig.5 XRD profiles for electrochemically
lithiated Fe,(MoO,),
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Fig. 6 "Fe Massbauer spectra for electrochemically
lithiated Fe,(MoO,),
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Fig.7 Fe2p XPS spectra for electrochemically
lithiated Fe,(MoO,),
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Fig.8 Mo K-edge XAFS spectra and the derivatives
for electrochemically lithiated Fe,(MoO,),
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Fig.9 Comparison of the initial discharge profiles

between Al,(MoO,), and Fe,(MoO,),
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