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The cél chemistry of conventional lithium ion batteries
is limited by the choice of lithium liberating cathode
materials i.e. LiMn,O,, LiCoO, or LiNiO,. Novel
compounds based on the phosphate polyanion materials
have dso recently been proposed 2. In this presentation,
prototype lithium ions cdls based on alithiated vanadium
oxide (y-LiV,0s) compound as the cdhode adive material
will be demonstrated.

The y-LiV,05 was prepared by a proprietary solid-state
method 1. High-resolution evaluation experiments were
caried out using the Eledrochemicd Voltage
Spedroscopy (EVS) method 1.

The typicd EV'S voltage response for the y-LiV,Os in a
lithium metal half-cdl configuration is $own in Figure 1.
Good reversibility, together with a spedfic discharge
cgpadty of over 130 mAh/g for this material is $own.
Performance of the y-LiV,0s material compares favorably
with the theoreticd capadty of 142 mAh/g and clealy
demonstrates the high quality of this adive material. The
low level of voltage hysteresisin the figure isindicative of
the small overvoltage aciated with the lithium
insertion/extradion processes. Complementary EVS
differential cgpadty data, shown in Figure 2, further
confirms the reversibility of the insertion readions. Long
term cycling capability of lithium cdls, at both 23 and
60°C have shown only minimal capadty fade dter greder
than 250cycles.

The y-LiV,05 cathode, when coupled with a aystalline
graphite anode, forms a lithium ion cdl configuration
which further demonstrates the encouraging performance
of this cahode material. The first charge and dscharge
EVS cycle of atypicd cdl, cycled between voltage limits
of 250 - 3.60V, is diown in Figure 3. The first cycle
coulombic inefficiency islessthan 9 %. Theinitial charge
cgpadty corresponds to a spedfic materia utili zation of
133 mAh/g while the discharge cgadty equates to 121
mAh/g, values in line with expedations from the lithium
half-cdl results. From the voltage profile, the system
clealy shows Ilow overvoltage. Life oscling
charaderistics of this gistem is down in Figure 4,
indicating promising reversibility for commercial
applicdions.

Detailled performance daraderistics of prototype
graphite//y-LiV,Os lithium ion cdls will be presented and
discussd.
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Figure 1: EVS Voltage Profile for a typicd
Li//y-LiV,0scdl cycled between 2.80—3.80V.
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Figure 2. EVS Differential Capadty Profile for
Li//y-LiV,0scdl cycled between 2.80-3.80V.
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Figure 3: EVS Voltage Profile for Graphite//y-
LiV,0s lithium ion cdl cycled between 2.50-
3.60V.
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Figure 4. Life ¢ycling behavior for Graphite/ly-

LiV,Oslithiumion cdl cycled at C/5 rate, 2.5-3.6V.



