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stability. Such catalysts will include zirconium carbide, cadmium, bismuth, 
titanium, indium and mercury. 

Task III - Investigation of electrolyte modifications (as compared with 
the standard electrolyte 2N HCl, 1M CrCl, solution), aimed at (a) the use of 
less expensive chromium solutions, (b) the tolerance of the redox cell to 
crossover through the ion exchange membrane, and (c) the effects of various 
impurities that might be expected in inexpensive forms of chromium chloride. 

COST PROJECTIONS FOR REDOX ENERGY STORAGE SYSTEMS 

United Technologies Corporation, Power Systems Division, P.O. Box 109, South Windsor, 
CT 06074 (U.S.A.) 

The objective of this contract is to estimate the cost of redox system 
hardware based on the extensive company experience in estimating costs of 
electrochemical systems for various applications including fuel cell systems 
and components. 

ENERGY SAVINGS BY MEANS OF 
ELECTROCHEMICAL INDUSTRIES 

FUEL CELL ELECTRODES IN 

Prototech Company, 70 Jaconnet Street, Newton Highlands, MA 02161 (U.S.A.) 

The objectives of this contract are: (1) to evaluate experimentally, on a 
laboratory scale, energy and cost savings in electrowinning of zinc by sub- 
stituting, for the conventional lead anode, a Prototech proprietary hydrogen 
anode; (2) similarly to evaluate experimentally, again on a laboratory scale, 
voltage, and thus energy savings in chlor-alkali membrane cells by substitut- 
ing, for the conventional steel cathods, a Prototech proprietary air cathode; 
(3) to consult with Lockheed and Lawrence Livermore Laboratory (LLL) on 
the subject of suitable air electrodes for metal/water/air batteries. 

Prototech’s air cathodes have been tested by Ionics, Inc. of Watertown, 
Massachusetts. A joint program is under discussion with Ionics; it is intended 
to scale-up the air electrodes and to demonstrate their performance in an 
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Ionics Chloromat Plant. The goal of the program is the early introduction of 
air electrodes into a commercial chlor-alkali membrane cell having a capacity 
of the order of five tons of chlorine/day. A joint proposal with Ionics seeking 
DOE funding support for the scale-up work is contemplated. Major problems 
requiring resolution include the scale-up of the air-cathode to commercial 
size and optimization of operating conditions for maximum energy and cost 
savings. 

With regard to the air cathodes intended for metal-air batteries, LLL’s 
and Lockheed’s prime interest is the aluminum-air battery. Samples of 
several different Prototech proprietary air cathodes were submitted to both 
these institutions for testing therein. Results were sufficiently encouraging 
for Prototech to submit a proposal to LLL for delivery of such electrodes 
and for improvement of the same. Major problems requiring resolution 
include development of cost-effective air cathodes of the required perfor- 
mance and the design, fabrication and testing of appropriate air-cathode 
assemblies embodying the same. 


