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Effect of Li Stoichiometry on the Electro-

chemical Performance of Liy,,Nigs
Mng 505, , Cathode Materials
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Introduction of superstoichiometric lithium during synthesis of
Li(Nig sMng 5)O, cathode materials for Li-ion batteries results in
increase of reversible electrochemical capacity to 180—190 mAh/g.
This effect is attributed to the formation of new solid solutions
Li}+x(Nip sMny 5)O5+y (0Sx50.5) with hexagonal structure, close
to Li(Nig sMng 5)O,. Increase of Li content is accompanied by non-
monotonous increase of Ni oxidation state, evaluated by XPS.
Rietveld refinement of XRD pattern profiles confirmed the
allocation of extra lithium in the regular B-sites of ABO, lattice.
Significant cationic antisite disorder, usually observed in the
stoichiometric Li(Nig sMng 5)O,, decreases systematically with x.
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Calcium zirconate with a perovskite structure has the high thermal
and chemical stability, and the good thermal shock resistance. It has
been used as a refractory material, a microwave diclectric, a solid
electrolyte, and a proton conductor. However, there are still
controversies regarding to the electrical conductivity as a function of
nonstoichiometry and oxygen partial pressure (Po,). In this study,
the electrical conductivities of Cay_ZrOs5 (0<x<0.1) systems
were measured as a function of Ca/Zr ratio, temperature and oxygen
partial pressure by using impedance spectroscopy at temperatures
between 700°C and 1100°C. The total conductivity of stoichiometric

CaZrO; was proportional to Po,'*

in high Po, and it was Po,
independent in intermediate region. With decreasing Po,, both the
grain and grain boundary conductivity rapidly decreased in low Po,

region.
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gel Composite Electrodes for Superca-
pacitor Applications
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SnO,/carbon aerogel nanocomposite electrodes have been
synthesized via direct sol impregnation of SnO, sol into RF wet gel
structures. Since the high conductivity and excellent pseudo-
capacitive property of tin oxide for electrochemical capacitors, it
was selected as an additive material in carbon aerogel to combine
the advantages of tin oxide and carbon aerogels for supercapacitor
application. SnO, sol-impregnated RF wet gels were ambiently-
dried at R.T~50°C after exchanging the solvents. Carbon aerogel/tin
oxide composite aerogels were prepared by pyrolyzing RF aerogels
under nitrogen flow in a tube furnace. The specific capacitance of
tin oxide/carbon aerogel composite electrodes increased up to 320 F/
g, and the other effects of tin oxide addition on the physical/
electrochemical carbon have been
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experimentally elucidated.
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