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Foaming-Electrolyte Fuel Cell 

Improvement of a porous electrode in which fuel 
gas reacts at a static, three-phase interface between 
fuel gas, electrolyte, and electrode material may be 
accomplished by the use of a foam structure which 
feeds a fuel gas solution into the electrolyte. Supported 
by reactant gases, this foam ideally consists of masses 
of small bubbles with a wall thickness approaching 
10 6cm, and allows rapid diffusion of the trapped gas 
into the surrounding electrolyte film. 

Rapid gas saturation of the electrolyte is:intemsified 
by the provision of a large contact area and a short 
diffusion path. An alkaline electrolyte (6N KOH) is used 
to dissolve the fuel gas and to provide sufficiently high 
electrical conductivity to minimize resistive losses. 

This innovation is based on the formation of foam 
from the fuel and some acid or alkali of the same 
nature and concentration as the main body of electro-
lyte. The foam is formed when fuel is fed through fine 
jets or porous material into the alkali or acid, creat-
ing bubbles not exceeding 1 mm in diameter. Foam 
formation and stability are enhanced by the use of a 
suitable foaming agent. A continuous supply of gas-
saturated electrolyte to the working electrode surface 
is provided by the electrolyte in the foam draining 
back to the main body of electrolyte via the electrode. 
Alternatively, when formed, the foam may be passed 
through the cell so as to sweep over the electrode, 
forming an electrical contact between the main body 
of electrolyte and the electrode, then swept out of the

cell, transporting the water and other by-products of 
the chemical reaction with it. Following passage 
through the cell, the foam is destroyed and the liquid 
purified for recirculation. As each bubble only con-
tains the fuel for oxidation or reduction, the fuel-
containing film soon becomes saturated with fuel, 
and thus is able to support a continuous reaction 
(oxidation or reduction) at the electrode/electrolyte 
interface. 

This innovation is adaptable to large scale and 
simple fuel cell structure to include emulsions of 
liquid fuels such as hydrocarbons which are poorly 
soluble in aqueous electrolytes. 
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