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Passive Gas/Liquid Separation within a Fuel Cell or Electrolysis Cell Using a Conductive Porous Separator  (LEW-17963-1)

The technology is a novel conductive membrane that enables passive water management in a Proton Exchange Membrane (PEM) fuel cell or electrolysis cell while providing improved water separation with high current transmission.  The technology passively and efficiently removes water from the fuel cell without the need for failure-prone active blower and pumping equipment while increasing the electrical conductivity.  The fuel cell utilizes hydrogen and oxygen as inputs and generates electrical current with an output of water.  As the water droplets on the oxygen electrode increase in size, the droplets touch the surface of the separator and are absorbed by the low pressure water compartment where the water drains externally.  In the case of electrolysis, water is consumed on the oxygen electrode surface while hydrogen and oxygen are produced.

The conductive membrane’s passive water management improves the system’s overall efficiency and reliability; reduces the reactant consumption, cost, weight, and volume; and simplifies the support system requirements of the fuel cell power plant.

Benefits
· Lower mass and volume: Elimination of the water management system enables a fuel cell ideal for applications where size and weight are of importance
· Simple, more reliable design: No moving parts resulting in fewer failure modes
· High current transmission: Conductive membrane has three orders of magnitude higher current density than traditional PEM fuel cells
· Superior water transmission rate: Enabled by robust water separation
· Flexible platform: Many materials can be used
· Scalable process: Scalable up to large volumes
· Enhances fuel cell performance: High pressure operation combined with high conductivity enables easier system control
Applications
· Transportation
· Telecommunications back-up power systems
· Stationary power systems
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