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CHARACTERIZATION OF HIGH 
PERFORMANCE ELECTROCHEMICAL 

SYSTEMS FOR PORTABLE POWER 

This report was prepared as an account of work sponsored by the United States 
Government. Neither the United States nor the United States Department of Energy, nor any of 
their employees, nor any of their contractors, subcontractors, or their employees, makes any 
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, 
completeness, or usefulness of any information, apparatus, product or process disclosed or 
represents that its use would not infringe privately-owned rights. 

ABSTRACT 

The long-term objective of the research has been to perform the enabling materials research 
necessary for the development of a battery oriented to the consumer market with special 
requirements in terms of safety, cycling life, and high specific energy and power. We have 
discovered novel processing of V2O5 gels that leads to aerogel (ARG) and xerogel (XRG) films 
with specific energy and Li insertion capacity that are much higher than for other amorphous or 
crystalline forms of V2O5. We have also found that the new materials will host Mg+2 and other 
cations which should be the basis for novel high energy, high power consumer battery systems. 
The investigation has examined (1) how temperature synthesis of V2O5 aerogel host materials, (2) 
characterization of insertion of Mg+*, Zn+2, and Al+3 into the V2O5 hosts, (3) anode materials for 
the new systems, and alternate anode materials to replace the intrinsically unsafe lithium metal for 
lithium batteries, and (4) the feasibility of safer, nonaqueous, high performance battery design. 


