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The aueous synthesis and electrochemica
properties of the new nanocrystalline phase MV ;0g nH,O
(nominal composition) are described. It iseasily made by
predpitation from addified vanadate solutions, foll owed . ;
by drying. MV30g nH,O has been charaderized by X-ray Figure 1. Typica XPD pattern of MVOs nH,0
powder diffracion (Figure 1), eledron microscopy, TGA,
chemicd analyses, and eledrochemicd studies. The
adua compasition isM.,V30gA; NH,O, where M isa

29 (Cu radiation)

cdion from the starting vanadate salt and A isthe anion
from the aéd. Thismaterial exhibits high, reversible Li
cgpadty and may be mnsidered for usein a cahodein
primary and secondary batteries.

Figure 2. "NH4V308:nH20"

Criticd parametersidentified in the synthesis of
MV 30g nH,O, with resped to achieving high Li-ion
insertion cgpadty and product yield, are a¢d/vanadium
ratio (H'/V), starting vanadate salt, and temperature. 0 100 200 300 400
Using material synthesized under optimized conditions, Capacity (mAh/g)
the lithium cgpadty of eledrodes compased of
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NH,V 305 nH,O/EPDM/carbon blad (88/4/8) isin the

range of 380-410mAh/g (Figure 2) and energy densities Figure 2. Charge-discharge cycle for NH,V ;05 nH,0
are as high as~ 1000Wh/kg (120 um thick, 4-1.5V, (nominal compasiti on).

using aLi metal anode).

An appeding fedure of the synthesis methodis
the aility to easily dope in other metals, or to predpitate

the product in the presence of other solid materialsin
order to modify the final physicd and elecrochemical
properties. For example, incorporating carbon blad into
the product can significantly deaease the
eledrochemicd-cdl polarizaion. Thisisdone by
predpitating the MV ;05 nH,O in the presence of carbon.
With 8 % wt. carbon in the MV 305 nH,O particles, the
lower polarization (Figure 3) is believed to be dueto 0 100 200 300 400
better eledronic conductivity. Lower polarizaion is most
evident inthe 1.5-2.5V range.

Figure 3. "NH4V308:nH20"/C
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Other modifications of the synthesis method,
such as the chemicd doping of silver or other metals, or
predpitation of MV30g nH,O in the presence of other
solid materials, may further improve the final physicd
and eledrochemical properties.

Figure 3. Charge-discharge cycle for NH4V;0g nH,O
(nominal compasition) predpitated onto carbon.



