Fuel Cell System  
[Proton-Exchange Membrane, Miscellaneous, Published: 12/05/2005]
A fuel cell system wherein a fluid-supplying device supplies a cathode gas (e.g., an oxygen-containing gas) and an anode gas (e.g., a hydrogen-containing gas) to a fuel cell.
2.Polymer electrolyte fuel cell  
[Proton-Exchange Membrane, Published: 08/06/2004]
The polymer electrolyte fuel cell of the present invention exhibits an excellent performance with an efficient electrode reaction; by providing a layer comprising an electroconductive fine particle between the catalytic reaction layer and the gas diffusion layer in the electrodes; by providing a hydrogen ion diffusion layer on at least either surface of the catalyst particle or the carrier, which carries the catalyst particle in the catalytic reaction layer; or by constituting the catalytic reaction layer with at least a catalyst comprising a hydrophilic carbon material with catalyst particles carried thereon and a water repellent carbon material.

Chemical hydride generating system and an energy system incorporating the same  
[Proton-Exchange Membrane, Reforming, Published: 18/05/2004]
A chemical hydride hydrogen generation system and an energy system incorporating the same are provided. The hydrogen generation system has: a storage means for storing a chemical hydride solutions; a reactor containing a catalyst; and a pump for supplying the chemical hydride solution from the storage means to the reactor so that the chemical hydride solution reacts to generate hydrogen in the presence of the catalyst.

Fuel cell  
[Proton-Exchange Membrane, Reforming, Published: 25/09/2003]
A fuel cell wherein a catalytic reaction layer constituting an electrode on a fuel supply side comprises a catalyst, a conductive substance, an electrolytic substance capable of hydrogen ion conduction and a carbon monoxide oxidiser.

High fuel utilisation in a fuel cell  
[Proton-Exchange Membrane, Published: 06/05/2003]
A PEM fuel cell operating on substantially pure hydrogen and air has an exhaust flow control valve at the exit of the anode fuel reactant flow field, said valve being normally closed during steady state low or medium power operation, so that the concentration of nitrogen in the fuel reactant flow fields, by diffusion across the membrane from the cathode, will approach the average concentration of nitrogen in the oxidant, thereby limiting the concentration of hydrogen to a corresponding low complementary amount, which reduces the diffusion of hydrogen across the membrane for consumption at the cathode, thereby increasing the efficiency of operation of the fuel cell.

Electrode for polymer electrolyte fuel cell and method of producing the same  
[Proton-Exchange Membrane, Published: 27/03/2003]
The present invention provides an electrode for a polymer electrolyte fuel cell comprising a high-performance electrode catalyst particle which is sufficiently coated with a hydrogen ion conductive polymer electrolyte and has a water repellent material suitably supplied thereto for water management.

Fuel cell anode configuration for CO tolerance  
[Proton-Exchange Membrane, Published: 14/11/2002]
A polymer electrolyte fuel cell (PEFC) is designed to operate on a reformate fuel stream containing oxygen and diluted hydrogen fuel with CO impurities.

Portable electronic device powered by proton exchange membrane fuel cell  
[Proton-Exchange Membrane, Published: 10/09/2002]
A portable electronic device incorporates PEM fuel cells and is designed to operate by the reaction of hydrogen from a hydride-containing fuel container and oxygen.


FUEL CELL SYSTEM HAVING A HEAT EXCHANGER  
[Proton-Exchange Membrane, Published: 07/03/2002]
A fuel cell system includes a heat exchanger for preheating a fuel/water mixture; an evaporator unit for generating a starting- material gas flow from the preheated fuel/water mixture; a gas generation unit for producing a hydrogen-rich gas containing carbon monoxide from the starting-material gas flow; a gas cleaning unit for selective removal of carbon monoxide from the hydrogen-rich gas; a cooling unit for the gas cleaning unit; and at least one fuel cell comprising an anode chamber through which cleaned, hydrogen-rich gas flows, a cathode chamber through which an oxygen-containing medium flows, and a cooling space through which a coolant flows.
Hydrogen permeable membrane for use in fuel cells, and partial reformate fuel cell system having reforming catalysts in the anode fuel cell compartment  
[Proton-Exchange Membrane, Published: 07/02/2002]
An electronically insulating proton conductor is adhered or deposited as a film on a dense phase proton permeable material in a thickness such that the composite has a proton conductivity in a preferred intermediate temperature range of 175-550 degrees C.
Alloy for hydrogen storage, method for absorption and release of hydrogen using the alloy, and hydrogen fuel cell using the method  
[Reforming, Infrastructure, Published: 30/01/2002]
This patent concerns a method for absorbing and releasing hydrogen from an alloy by repeating the application of a hydrogen pressure to the alloy which has specific properties.

Method and devices for producing hydrogen by plasma reformer  
[Proton-Exchange Membrane, Reforming, Published: 12/06/2001]
One of these devices comprises: a reaction with cold plasma, for producing the reforming of a primary mixture consisting of fuel gas (hydrocarbon or alcohol), as well as oxygen and/or water vapor, thus producing a secondary mixture containing in particular hydrogen, carbon dioxide and carbon monoxide; an intake piece for mixing these constituents, co-operating with a burner and an associated combustion chamber to bring the resulting primary mixture to a high temperature, before it is introduced into the reaction chamber; a ring-shaped chimney enclosing this chamber for maintaining it at a relatively high temperature; a high frequency alternating high voltage source, modulated by brief periodical low frequency pulses and electrodes for generating silent discharges, in the reaction chamber thus generating a cold plasma producing a high chemical reactivity to the gas mixture present; a membrane with high selective permeability for extracting the nascent hydrogen, arranged between the chamber and a chamber for collecting the hydrogen; a thermal insulating sheath enclosing the whole set.

Fuel cell using an aqueous hydrogen-generating process  
[Proton-Exchange Membrane, Published: 25/07/2000, Applied: 04/03/1999]
An improved fuel cell system that utilizes hydrogen and air. The hydrogen of the fuel cell is derived from a hydrogen-generating process wherein H2O is passed over a bed of iron material.

Fuel cell power generation system with autothermal reformer  
[Proton-Exchange Membrane, Applied: 12/04/2001]
A fuel cell electric power generation system comprises: (a) a fuel processing subsystem comprising an autothermal reformer; (b) a hydrogen separator for separating the reformate stream from the fuel processing subsystem into a hydrogen-rich stream and a raffinate stream; (c) a fuel cell stack comprising at least one fuel cell fluidly connected to receive an oxidant stream, and the hydrogen-rich stream from the fuel processing system; and (d) a burner fluidly connected to receive the raffinate stream and to combust the raffinate stream therein to produce a burner outlet stream comprising carbon dioxide and oxygen.

Fuel cell system having flow-diverting element  
[Proton-Exchange Membrane, Applied: 30/12/2003]
A fuel cell system includes a gas generation device for the catalytic steam reforming of a steam/fuel mixture and/or for the partial oxidation of an oxygen/fuel mixture for generating a hydrogen-rich medium and a gas cleaning stage for removing carbon monoxide from the product gas of the gas generation device using selective CO oxidation.

Method for producing electricity using temperature swing reforming and solid oxide fuel cell  
[Solid-Oxide, Reforming, Published: 09/12/2005]
The present invention provides an improvement in the process of producing energy from fuel cells. A cyclic reforming process, referred to as temperature swing reforming, provides an efficient means for producing a hydrogen containing synthesis gas for use in solid oxide fuel cell applications.

Integrated flameless distributed combustion/steam reforming membrane reactor for hydrogen production and use thereof in zero emissions hybrid power system  
[Molten Carbonate, Reforming, Published: 23/11/2004]
Disclosed is a new process and apparatus for steam reforming of any vaporisable hydrocarbon to produce H2 and CO2, with minimal CO, and no CO in the H2 stream, using a membrane steam reforming (MSR) reactor and flameless distributed combustion (FDC) which provides great improvements in heat exchange efficiency and load following capabilities to drive the steam reforming reaction.
Oxidant-Enriched Fuel Cell System  
[Proton-Exchange Membrane, Published: 21/11/2004]
Fuel cell systems that include at least one fuel cell stack adapted to receive a fuel stream containing hydrogen gas or other proton source, and an oxidant stream containing oxygen gas.

Apparatus for Integrated Water Deionisation, Electrolytic Hydrogen Production and Electrochemical Power Generation  
[Proton-Exchange Membrane, Reforming, Miscellaneous, Published: 27/05/2003]
The present invention is directed to an apparatus and method for deionisation and hydrogen fuel production in a fuel generation mode, and electricity production in a power generation mode.

Hydrogen Purification Devices, Components and Fuel Processing Systems Containing the Same  
[Reforming, Published: 27/05/2003]
A hydrogen purification device, components thereof, and fuel processors and fuel cell system containing the same. The hydrogen purification devices include an enclosure that contains a separation assembly adapted to receive a mixed gas stream containing hydrogen gas and to produce a stream that contains pure or at least substantially pure hydrogen gas therefrom.

High fuel utilisation in a fuel cell  
[Proton-Exchange Membrane, Published: 06/05/2003]
A PEM fuel cell operating on substantially pure hydrogen and air has an exhaust flow control valve at the exit of the anode fuel reactant flow field, said valve being normally closed during steady state low or medium power operation, so that the concentration of nitrogen in the fuel reactant flow fields, by diffusion across the membrane from the cathode, will approach the average concentration of nitrogen in the oxidant, thereby limiting the concentration of hydrogen to a corresponding low complementary amount, which reduces the diffusion of hydrogen across the membrane for consumption at the cathode, thereby increasing the efficiency of operation of the fuel cell.
Process for generating electricity with a hydrogen fuel cell  
[Miscellaneous, Published: 06/02/2003]
The object of the invention is the coupling of a hydrogen fuel cell to an enzymatic process for the production of electricity and the transformation and sequestration of CO2.

Fuel cell power generation method and system  
[Proton-Exchange Membrane, Reforming, Published: 27/11/2002]
A hydrogen-containing gas suitable for use in a fuel cell, especially in a proton exchange membrane fuel cell, is produced from a digestion gas yielded in methane fermentation of organic matter, and is then supplied to the fuel cell to generate electricity.

Energy efficient gas separation for fuel cells  
[Solid-Oxide, Molten Carbonate, Published: 03/10/2002]
An electrical current generating system is disclosed that includes a fuel cell operating at a temperature of at least about 250 degrees C (for example, a molten carbonate fuel cell or a solid oxide fuel cell), a hydrogen gas separation system or oxygen gas delivery system that includes a compressor or pump, and a drive system for the compressor or pump that includes means for recovering energy from at least one of the hydrogen gas separation system, oxygen gas delivery system, or heat of the fuel cell.

Apparatus and process for the production of hydrogen  
[Molten Carbonate, Reforming, Published: 12/09/2002]
Disclosed is a new process and apparatus for steam reforming of any vaporisable hydrocarbon to produce H2 and CO2, with minimal CO, and no CO in the H2 stream, using a membrane steam reforming (MSR) reactor and flame-less distributed combustion (FDC) which provides great improvements in heat exchange efficiency and load following capabilities to drive the steam reforming reaction. 

The invention also pertains to a zero emission hybrid power system wherein the produced hydrogen is used to power a high-pressure internally manifolded molten carbonate fuel cell.

FUEL CELL SYSTEM HAVING A HEAT EXCHANGER  
[Proton-Exchange Membrane, Published: 07/03/2002]
A fuel cell system includes a heat exchanger for preheating a fuel/water mixture; an evaporator unit for generating a starting- material gas flow from the preheated fuel/water mixture; a gas generation unit for producing a hydrogen-rich gas containing carbon monoxide from the starting-material gas flow; a gas cleaning unit for selective removal of carbon monoxide from the hydrogen-rich gas; a cooling unit for the gas cleaning unit; and at least one fuel cell comprising an anode chamber through which cleaned, hydrogen-rich gas flows, a cathode chamber through which an oxygen-containing medium flows, and a cooling space through which a coolant flows.
Hydrogen permeable membrane for use in fuel cells and partial reformate fuel cell system having reforming catalysts in the anode fuel cell comparment  
[Proton-Exchange Membrane, Published: 07/02/2002, Applied: 22/06/2001]
An electrically insulating proton conductor is fixed to a dense proton permeable material in a thickness such that the composite has a proton conductivity between 175 and 550 degrees C.

Hydrogen permeable membrane for use in fuel cells, and partial reformate fuel cell system having reforming catalysts in the anode fuel cell compartment  
[Proton-Exchange Membrane, Published: 07/02/2002]
An electronically insulating proton conductor is adhered or deposited as a film on a dense phase proton permeable material in a thickness such that the composite has a proton conductivity in a preferred intermediate temperature range of 175-550 degrees C.

Method and device for producing a carbon dioxide low, hydrogen-rich gas  
[Reforming, Published: 05/04/2001, Applied: 28/09/1999]
The invention relates to a method and to a device for producing a carbon dioxide low, hydrogen-rich gas or a conditioned synthesis gas from carbonaceous feedstock by pyrolysis and/or steam reforming reaction.

Fuel cell using an aqueous hydrogen-generating process  
[Proton-Exchange Membrane, Published: 25/07/2000, Applied: 04/03/1999]
An improved fuel cell system that utilizes hydrogen and air. The hydrogen of the fuel cell is derived from a hydrogen-generating process wherein H2O is passed over a bed of iron material.

Method for producing electricity using temperature swing reforming and solid oxide fuel cell  
[Solid-Oxide, Reforming, Published: 09/12/2005]
The present invention provides an improvement in the process of producing energy from fuel cells. A cyclic reforming process, referred to as temperature swing reforming, provides an efficient means for producing a hydrogen containing synthesis gas for use in solid oxide fuel cell applications.

Hydrogen generator and fuel cell power generation system  
[Reforming, Published: 09/02/2005]
A hydrogen generator comprises a reformer, a shifter, a material flow passage with first evaporator through which a material is supplied to the reformer, a reformed gas flow passage for leading the reformed gas derived from the reformer to the shifter, a shifted gas flow passage through which a shifted gas derived from the shifter is taken out, and second steam flow passage formed adjacent to the reformed gas flow passage to be located at upstream side of the shifter.

Oxidant-Enriched Fuel Cell System  
[Proton-Exchange Membrane, Published: 21/11/2004]
Fuel cell systems that include at least one fuel cell stack adapted to receive a fuel stream containing hydrogen gas or other proton source, and an oxidant stream containing oxygen gas.
System and method for starting a fuel cell stack assembly at sub-freezing temperature  
[Proton-Exchange Membrane, Published: 07/10/2004]
A method for operating a fuel cell stack assembly having a plurality of fuel cells arranged in a stack to define opposed end fuel cells, wherein the plurality of fuel cells include intermediate fuel cells between the opposed end fuel cells, including feeding fuel and oxidant to the intermediate fuel cells whereby the at least one end fuel cell transports hydrogen across the cell and produces heat.

Polymer electrolyte fuel cell  
[Proton-Exchange Membrane, Published: 08/06/2004]
The polymer electrolyte fuel cell of the present invention exhibits an excellent performance with an efficient electrode reaction; by providing a layer comprising an electroconductive fine particle between the catalytic reaction layer and the gas diffusion layer in the electrodes; by providing a hydrogen ion diffusion layer on at least either surface of the catalyst particle or the carrier, which carries the catalyst particle in the catalytic reaction layer; or by constituting the catalytic reaction layer with at least a catalyst comprising a hydrophilic carbon material with catalyst particles carried thereon and a water repellent carbon material.

Chemical hydride generating system and an energy system incorporating the same  
[Proton-Exchange Membrane, Reforming, Published: 18/05/2004]
A chemical hydride hydrogen generation system and an energy system incorporating the same are provided. The hydrogen generation system has: a storage means for storing a chemical hydride solutions; a reactor containing a catalyst; and a pump for supplying the chemical hydride solution from the storage means to the reactor so that the chemical hydride solution reacts to generate hydrogen in the presence of the catalyst.

Process for maintaining a pure hydrogen stream during transient fuel cell operation  
[Reforming, Published: 05/02/2004]
A method is provided for maintaining low concentration of carbon monoxide in a fuel processor product hydrogen stream during transient operation with a residential fuel cell, particularly during increases in load demand (turn-up).

Fuel cell  
[Proton-Exchange Membrane, Reforming, Published: 25/09/2003]
A fuel cell wherein a catalytic reaction layer constituting an electrode on a fuel supply side comprises a catalyst, a conductive substance, an electrolytic substance capable of hydrogen ion conduction and a carbon monoxide oxidiser.

Apparatus for Integrated Water Deionisation, Electrolytic Hydrogen Production and Electrochemical Power Generation  
[Proton-Exchange Membrane, Reforming, Miscellaneous, Published: 27/05/2003]
The present invention is directed to an apparatus and method for deionisation and hydrogen fuel production in a fuel generation mode, and electricity production in a power generation mode.

Hydrogen Purification Devices, Components and Fuel Processing Systems Containing the Same  
[Reforming, Published: 27/05/2003]
A hydrogen purification device, components thereof, and fuel processors and fuel cell system containing the same. The hydrogen purification devices include an enclosure that contains a separation assembly adapted to receive a mixed gas stream containing hydrogen gas and to produce a stream that contains pure or at least substantially pure hydrogen gas therefrom.

Hydrogen purification devices, components and fuel processing systems containing the same  
[Reforming, Published: 15/05/2003]
A hydrogen purification device, components thereof, and fuel processors and fuel cell system containing the same. The hydrogen purification devices include an enclosure that contains a separation assembly adapted to receive a mixed gas stream containing hydrogen gas and to produce a stream that contains pure or at least substantially pure hydrogen gas therefrom.

High fuel utilisation in a fuel cell  
[Proton-Exchange Membrane, Published: 06/05/2003]
A PEM fuel cell operating on substantially pure hydrogen and air has an exhaust flow control valve at the exit of the anode fuel reactant flow field, said valve being normally closed during steady state low or medium power operation, so that the concentration of nitrogen in the fuel reactant flow fields, by diffusion across the membrane from the cathode, will approach the average concentration of nitrogen in the oxidant, thereby limiting the concentration of hydrogen to a corresponding low complementary amount, which reduces the diffusion of hydrogen across the membrane for consumption at the cathode, thereby increasing the efficiency of operation of the fuel cell.

Electrode for polymer electrolyte fuel cell and method of producing the same  
[Proton-Exchange Membrane, Published: 27/03/2003]
The present invention provides an electrode for a polymer electrolyte fuel cell comprising a high-performance electrode catalyst particle which is sufficiently coated with a hydrogen ion conductive polymer electrolyte and has a water repellent material suitably supplied thereto for water management.

Hydrogen purification devices, components and fuel processing systems containing the same  
[Proton-Exchange Membrane, Reforming, Published: 27/03/2003]
The hydrogen purification devices include an enclosure containing a separation assembly adapted to receive a mixed gas stream containing hydrogen gas and to produce a stream that contains pure or at least substantially pure hydrogen gas therefrom.

Fuel cell power generation method and system  
[Proton-Exchange Membrane, Reforming, Published: 27/11/2002]
A hydrogen-containing gas suitable for use in a fuel cell, especially in a proton exchange membrane fuel cell, is produced from a digestion gas yielded in methane fermentation of organic matter, and is then supplied to the fuel cell to generate electricity.

Single pipe cylinder type reformer and method of operating the same  
[Reforming, Published: 19/11/2002]
A single-pipe cylinder type reformer for manufacturing a hydrogen-rich reformed gas by steam-reforming a hydrocarbon-based crude fuel such as town gas, natural gas, or LPG or an alcohol and a reformer used with a polymer electrolyte fuel cell.

Fuel cell anode configuration for CO tolerance  
[Proton-Exchange Membrane, Published: 14/11/2002]
A polymer electrolyte fuel cell (PEFC) is designed to operate on a reformate fuel stream containing oxygen and diluted hydrogen fuel with CO impurities.

FUEL CELL SYSTEM HAVING A HEAT EXCHANGER  
[Proton-Exchange Membrane, Published: 07/03/2002]
A fuel cell system includes a heat exchanger for preheating a fuel/water mixture; an evaporator unit for generating a starting- material gas flow from the preheated fuel/water mixture; a gas generation unit for producing a hydrogen-rich gas containing carbon monoxide from the starting-material gas flow; a gas cleaning unit for selective removal of carbon monoxide from the hydrogen-rich gas; a cooling unit for the gas cleaning unit; and at least one fuel cell comprising an anode chamber through which cleaned, hydrogen-rich gas flows, a cathode chamber through which an oxygen-containing medium flows, and a cooling space through which a coolant flows.

Hydrogen permeable membrane for use in fuel cells and partial reformate fuel cell system having reforming catalysts in the anode fuel cell comparment  
[Proton-Exchange Membrane, Published: 07/02/2002, Applied: 22/06/2001]
An electrically insulating proton conductor is fixed to a dense proton permeable material in a thickness such that the composite has a proton conductivity between 175 and 550 degrees C.

Hydrogen permeable membrane for use in fuel cells, and partial reformate fuel cell system having reforming catalysts in the anode fuel cell compartment  
[Proton-Exchange Membrane, Published: 07/02/2002]
An electronically insulating proton conductor is adhered or deposited as a film on a dense phase proton permeable material in a thickness such that the composite has a proton conductivity in a preferred intermediate temperature range of 175-550 degrees C.

Fuel cells and fuel cell systems containing non-aqueous electrolytes  
[Miscellaneous, Published: 06/12/2001, Applied: 01/06/2001]
The present invention provides fuel cells and fuel cell systems that include a non-aqueous electrolyte. Fuel cells acording to the present invention include an anode region adapted to receive a hydrogen stream, a cathode region adapted to receive an oxygen stream and an electrolytic barrier separatnig them which contains a non-aqueous electolyte which may be acidic or basic.

Fuel processor  
[Reforming, Published: 25/10/2001]
A compact fuel processor for converting a hydrocarbonaceous fuel into hydrogen and carbon dioxide comprising in series a hydrocarbon converstion zone for converting the hydrocarbonaceous fuel into a product gas comprising carbon monoxide and hydrogen, a water-gas shift reaction zone containing a catalyst suitable for the water-gas shift conversion reaction, an auxiliary water-gas shift reaction zone containing a catalyst suitable for the water-gas shift conversion reaction, and a carbon monoxide removal zone.

Fuel cell power generation system with autothermal reformer  
[Proton-Exchange Membrane, Applied: 12/04/2001]
A fuel cell electric power generation system comprises: (a) a fuel processing subsystem comprising an autothermal reformer; (b) a hydrogen separator for separating the reformate stream from the fuel processing subsystem into a hydrogen-rich stream and a raffinate stream; (c) a fuel cell stack comprising at least one fuel cell fluidly connected to receive an oxidant stream, and the hydrogen-rich stream from the fuel processing system; and (d) a burner fluidly connected to receive the raffinate stream and to combust the raffinate stream therein to produce a burner outlet stream comprising carbon dioxide and oxygen.

Fuel cell system having flow-diverting element  
[Proton-Exchange Membrane, Applied: 30/12/2003]
A fuel cell system includes a gas generation device for the catalytic steam reforming of a steam/fuel mixture and/or for the partial oxidation of an oxygen/fuel mixture for generating a hydrogen-rich medium and a gas cleaning stage for removing carbon monoxide from the product gas of the gas generation device using selective CO oxidation.

Hydrogen supply system  
[Reforming, Storage, Published: 13/10/2005]
A hydrogen supply system which can easily supply hydrogen to a hydrogen storing means and uses a hydrogen producing device capable of producing a hydrogen-containing gas at low temperature and requiring no large electric energy.

Electric car  
[Miscellaneous, Published: 13/10/2005]
An electric car which can easily supply hydrogen to a fuel cell and mounts a hydrogen producing device capable of producing a hydrogen-containing gas at low temperature.

Generating syngas for NOx regeneration combined with fuel cell auxiliary power generation  
[Proton-Exchange Membrane, Miscellaneous, Published: 09/06/2005]
During normal operation of a truck engine, a catalytic partial oxidiser provides syngas (hydrogen and carbon monoxide) to regenerate NOx traps, for brief periods of time, or diverted to the inlet of an engine via the EGR system.

Fuel Cell System  
[Proton-Exchange Membrane, Miscellaneous, Published: 12/05/2005]
A fuel cell system wherein a fluid-supplying device supplies a cathode gas (e.g., an oxygen-containing gas) and an anode gas (e.g., a hydrogen-containing gas) to a fuel cell.

Anode effluent control in fuel cell power plant  
[Proton-Exchange Membrane, Published: 02/12/2004]
A fuel cell stack performs power generation using an anode gas having hydrogen as its main component, and after a power generation reaction, the anode gas is discharged as anode effluent.

Oxidant-Enriched Fuel Cell System  
[Proton-Exchange Membrane, Published: 21/11/2004]
Fuel cell systems that include at least one fuel cell stack adapted to receive a fuel stream containing hydrogen gas or other proton source, and an oxidant stream containing oxygen gas.

Compact reactor capable of being charged with catalytic material for use in a hydrogen generation/fuel cell system  
[Proton-Exchange Membrane, Published: 19/10/2004]
A reactor module having one or more than one heat exchanger, a chamber block capable of being charged with a catalyst, and a platform are assembled in a unit in which separate fluid flows of reactants and heat media are directed by manifolds and ducts intrinsically formed in the module.

System and method for starting a fuel cell stack assembly at sub-freezing temperature  
[Proton-Exchange Membrane, Published: 07/10/2004]
A method for operating a fuel cell stack assembly having a plurality of fuel cells arranged in a stack to define opposed end fuel cells, wherein the plurality of fuel cells include intermediate fuel cells between the opposed end fuel cells, including feeding fuel and oxidant to the intermediate fuel cells whereby the at least one end fuel cell transports hydrogen across the cell and produces heat.

Polymer electrolyte fuel cell  
[Proton-Exchange Membrane, Published: 08/06/2004]
The polymer electrolyte fuel cell of the present invention exhibits an excellent performance with an efficient electrode reaction; by providing a layer comprising an electroconductive fine particle between the catalytic reaction layer and the gas diffusion layer in the electrodes; by providing a hydrogen ion diffusion layer on at least either surface of the catalyst particle or the carrier, which carries the catalyst particle in the catalytic reaction layer; or by constituting the catalytic reaction layer with at least a catalyst comprising a hydrophilic carbon material with catalyst particles carried thereon and a water repellent carbon material.

Chemical hydride generating system and an energy system incorporating the same  
[Proton-Exchange Membrane, Reforming, Published: 18/05/2004]
A chemical hydride hydrogen generation system and an energy system incorporating the same are provided. The hydrogen generation system has: a storage means for storing a chemical hydride solutions; a reactor containing a catalyst; and a pump for supplying the chemical hydride solution from the storage means to the reactor so that the chemical hydride solution reacts to generate hydrogen in the presence of the catalyst.

Gas supply system for a fuel cell and implementation method  
[Storage, Published: 01/04/2004]
The invention relates to a hydrogen supply system for a fuel cell comprising at least one anode and at least one cathode. The inventive system is of the type that comprises: a first chamber containing a catalyst, which is connected to an inlet for a hydrocarbon-based fuel and to a hydrogen outlet; and a second chamber containing a catalyst, which is connected to an air inlet and to a combustion gas outlet.

Fuel cell  
[Proton-Exchange Membrane, Reforming, Published: 25/09/2003]
A fuel cell wherein a catalytic reaction layer constituting an electrode on a fuel supply side comprises a catalyst, a conductive substance, an electrolytic substance capable of hydrogen ion conduction and a carbon monoxide oxidiser.

Fuel cell energy management system for cold environments  
[Proton-Exchange Membrane, Published: 28/08/2003]
An energy management system controls the temperature of a fuel cell system while a vehicle is not running. The energy management system includes a fuel cell stack, a blower that provides air to the fuel cell stack, a water supply, and a hydrogen supply.

Hydrogen fueling station  
[Infrastructure, Published: 24/07/2003]
A hydrogen fueling station and system for hydrogen fueled ve hicles that can transfer any gaseous fuel to any vehicle and can be located in any place where a vehicle can park and where environmental, safety and other regulatory requirements permit gaseous fuel to be transferred.

High fuel utilisation in a fuel cell  
[Proton-Exchange Membrane, Published: 06/05/2003]
A PEM fuel cell operating on substantially pure hydrogen and air has an exhaust flow control valve at the exit of the anode fuel reactant flow field, said valve being normally closed during steady state low or medium power operation, so that the concentration of nitrogen in the fuel reactant flow fields, by diffusion across the membrane from the cathode, will approach the average concentration of nitrogen in the oxidant, thereby limiting the concentration of hydrogen to a corresponding low complementary amount, which reduces the diffusion of hydrogen across the membrane for consumption at the cathode, thereby increasing the efficiency of operation of the fuel cell.

Electrode for polymer electrolyte fuel cell and method of producing the same  
[Proton-Exchange Membrane, Published: 27/03/2003]
The present invention provides an electrode for a polymer electrolyte fuel cell comprising a high-performance electrode catalyst particle which is sufficiently coated with a hydrogen ion conductive polymer electrolyte and has a water repellent material suitably supplied thereto for water management.

Production of hydrogen  
[Infrastructure, Miscellaneous, Published: 20/03/2003]
A method of producing hydrogen for a fuel cell from a hydrocarbon fuel composition, by providing a hydrocarbon fuel composition, which is obtained by contacting a liquid hydrocarbon feed comprising an alkylating agent with an acidic catalyst, under conditions effective to alkylate at least a portion of the hydrocarbon feed; converting the hydrocarbon fuel composition into hydrogen; and optionally, introducing the hydrogen produced into a fuel cell.

Fuel system  
[Proton-Exchange Membrane, Reforming, Miscellaneous, Published: 26/02/2003]
A system of fuel use and fuel production comprising a vehicle, a source of liquid fuel, particularly methanol or a methanol/water mixture, means such as a methanol reformer for releasing hydrogen and carbon dioxide from the fuel, an engine such as an internal combustion engine or a fuel cell which is powered by the released hydrogen and means on the vehicle to store the released carbon dioxide.

Vaporiser temperature control in fuel cell power plant  
[Reforming, Published: 27/11/2002]
A fuel cell stack generates power using hydrogen-rich gas obtained by reforming vaporised methanol in a reformer. The vaporised methanol is generated by vaporising liquid methanol in a vaporiser.

Device forming fuel gas for fuel cell and composite material for hydrogen separation  
[Reforming, Published: 20/11/2002]
A reforming device that generates fuel gas for fuel cells by decomposing hydrocarbon compounds such as natural gas and then using a hydrogen separation composite to selectively transmit hydrogen.

Fuel cell anode configuration for CO tolerance  
[Proton-Exchange Membrane, Published: 14/11/2002]
A polymer electrolyte fuel cell (PEFC) is designed to operate on a reformate fuel stream containing oxygen and diluted hydrogen fuel with CO impurities.

System and method for supplying air to a fuel cell for use in a vehicle  
[Proton-Exchange Membrane, Miscellaneous, Published: 07/11/2002]
A system is provided for supplying air to a fuel cell for use within a vehicle. The system includes a conventional storage tank which receives and stores hydrogen gas at a relatively high pressure, an expander unit, a compressor unit, pressure regulators, a valve, a controller, and vehicle sensors, and a secondary compressor.

Fuel Cell System, Fuel Cell and Hydrogen Gas Supplying Tank  
[Proton-Exchange Membrane, Miscellaneous, Published: 18/07/2002]
A shut valve for a hydrogen occluding alloy tank is integrated into a body of the hydrogen tank. Shut valves are also integrated into the fuel cell.

FUEL CELL SYSTEM HAVING A HEAT EXCHANGER  
[Proton-Exchange Membrane, Published: 07/03/2002]
A fuel cell system includes a heat exchanger for preheating a fuel/water mixture; an evaporator unit for generating a starting- material gas flow from the preheated fuel/water mixture; a gas generation unit for producing a hydrogen-rich gas containing carbon monoxide from the starting-material gas flow; a gas cleaning unit for selective removal of carbon monoxide from the hydrogen-rich gas; a cooling unit for the gas cleaning unit; and at least one fuel cell comprising an anode chamber through which cleaned, hydrogen-rich gas flows, a cathode chamber through which an oxygen-containing medium flows, and a cooling space through which a coolant flows.

Hydrogen permeable membrane for use in fuel cells and partial reformate fuel cell system having reforming catalysts in the anode fuel cell comparment  
[Proton-Exchange Membrane, Published: 07/02/2002, Applied: 22/06/2001]
An electrically insulating proton conductor is fixed to a dense proton permeable material in a thickness such that the composite has a proton conductivity between 175 and 550 degrees C.

Hydrogen permeable membrane for use in fuel cells, and partial reformate fuel cell system having reforming catalysts in the anode fuel cell compartment  
[Proton-Exchange Membrane, Published: 07/02/2002]
An electronically insulating proton conductor is adhered or deposited as a film on a dense phase proton permeable material in a thickness such that the composite has a proton conductivity in a preferred intermediate temperature range of 175-550 degrees C.

Alloy for hydrogen storage, method for absorption and release of hydrogen using the alloy, and hydrogen fuel cell using the method  
[Reforming, Infrastructure, Published: 30/01/2002]
This patent concerns a method for absorbing and releasing hydrogen from an alloy by repeating the application of a hydrogen pressure to the alloy which has specific properties.

Fuel cell system for moving body and control thereof  
[Proton-Exchange Membrane, Published: 06/12/2001, Applied: 01/05/2001]
This invention relates to a fuel cell system for a moving body comprising a reactor for reforming fuel to generate a hydrogen rich gas, a carbon monoxide removing reactor, a fuel cell and a compressor.

Fuel processor  
[Reforming, Published: 25/10/2001]
A compact fuel processor for converting a hydrocarbonaceous fuel into hydrogen and carbon dioxide comprising in series a hydrocarbon converstion zone for converting the hydrocarbonaceous fuel into a product gas comprising carbon monoxide and hydrogen, a water-gas shift reaction zone containing a catalyst suitable for the water-gas shift conversion reaction, an auxiliary water-gas shift reaction zone containing a catalyst suitable for the water-gas shift conversion reaction, and a carbon monoxide removal zone.

Method and devices for producing hydrogen by plasma reformer  
[Proton-Exchange Membrane, Reforming, Published: 12/06/2001]
One of these devices comprises: a reaction with cold plasma, for producing the reforming of a primary mixture consisting of fuel gas (hydrocarbon or alcohol), as well as oxygen and/or water vapor, thus producing a secondary mixture containing in particular hydrogen, carbon dioxide and carbon monoxide; an intake piece for mixing these constituents, co-operating with a burner and an associated combustion chamber to bring the resulting primary mixture to a high temperature, before it is introduced into the reaction chamber; a ring-shaped chimney enclosing this chamber for maintaining it at a relatively high temperature; a high frequency alternating high voltage source, modulated by brief periodical low frequency pulses and electrodes for generating silent discharges, in the reaction chamber thus generating a cold plasma producing a high chemical reactivity to the gas mixture present; a membrane with high selective permeability for extracting the nascent hydrogen, arranged between the chamber and a chamber for collecting the hydrogen; a thermal insulating sheath enclosing the whole set.

Method and device for producing a carbon dioxide low, hydrogen-rich gas  
[Reforming, Published: 05/04/2001, Applied: 28/09/1999]
The invention relates to a method and to a device for producing a carbon dioxide low, hydrogen-rich gas or a conditioned synthesis gas from carbonaceous feedstock by pyrolysis and/or steam reforming reaction.

Fuel cell using an aqueous hydrogen-generating process  
[Proton-Exchange Membrane, Published: 25/07/2000, Applied: 04/03/1999]
An improved fuel cell system that utilizes hydrogen and air. The hydrogen of the fuel cell is derived from a hydrogen-generating process wherein H2O is passed over a bed of iron material.

Fuel cell power generation system with autothermal reformer  
[Proton-Exchange Membrane, Applied: 12/04/2001]
A fuel cell electric power generation system comprises: (a) a fuel processing subsystem comprising an autothermal reformer; (b) a hydrogen separator for separating the reformate stream from the fuel processing subsystem into a hydrogen-rich stream and a raffinate stream; (c) a fuel cell stack comprising at least one fuel cell fluidly connected to receive an oxidant stream, and the hydrogen-rich stream from the fuel processing system; and (d) a burner fluidly connected to receive the raffinate stream and to combust the raffinate stream therein to produce a burner outlet stream comprising carbon dioxide and oxygen.

Fuel cell system having flow-diverting element  
[Proton-Exchange Membrane, Applied: 30/12/2003]
A fuel cell system includes a gas generation device for the catalytic steam reforming of a steam/fuel mixture and/or for the partial oxidation of an oxygen/fuel mixture for generating a hydrogen-rich medium and a gas cleaning stage for removing carbon monoxide from the product gas of the gas generation device using selective CO oxidation.

Nitric acid regeneration fuel cell systems  
[Miscellaneous, Published: 28/04/2005]
The present invention disclosed herein is directed to nitric acid regeneration fuel cell systems that comprise: an anode; a cathode confronting and spaced apart from the anode; an anolyte flowstream configured to flowingly contact the anode, wherein the anolyte flowstream includes a fuel, preferably methanol, for reacting at the anode; a catholyte flowstream configured to flowingly contact the cathode, wherein the catholyte flowstream includes nitric acid for reacting at the cathode to thereby yield cathode reaction products that include nitric oxide and water in a catholyte effluent flowstream; and a hydrogen peroxide flowstream configured to contact and react hydrogen peroxide with the nitric oxide of the catholyte effluent flowstream at a hydrogen peroxide oxidation zone to thereby yield a regenerated nitric acid flowstream.

Hydrogen generation  
[Storage, Published: 28/04/2005]
An apparatus and method including storage and dispensing vessels to safely store and dispense gaseous hydrides, where the storage and dispensing vessels contain a solid-phase physical sorbent medium having a physically sorptive affinity for gaseous hydrides, and wherein the gaseous hydride is decomposed in the apparatus to generate hydrogen gas.

Hydrogen storage alloys providing for the reversible storage of hydrogen at low temperatures  
[Storage, Published: 24/02/2005]
A reversible hydrogen storage alloy capable of storing large amounts of hydrogen and delivering reversibly large amounts of hydrogen at temperatures ranging from 0 DEG C up to 40 DEG C.

Metal-incorporated nanoporous VSB-5 molecular sieve and its preparation method  
[Miscellaneous, Published: 24/02/2005]
The present invention relates to a composition of metal-incorporated VSB-5 molecular sieve with nanopores and its preparation method, in particular, to a composition of a metal-incorporated VSB-5 molecular sieve with a framework of VSB-5 molecular sieve comprising nickel, phosphorous, oxygen and metal, which is useful in various fields such as a hydrogen storage material, an optical and electric/electronic material, a sensor, a catalyst, a catalyst supporter and an adsorbent, and its preparation method performed in such a manner that a specific metal component is added in a predetermined mole ratio to a reaction mixture comprised of nickel and phosphorous compounds and the resultant mixture is crystallized in the presence of inorganic or organic base as a pH modifier to yield a metal-incorporated VSB-5 molecular sieves in an economical and efficient manner.

Hydrogen absorbing alloy for alkaline storage battery.............  
[Storage, Published: 07/01/2005]
A hydrogen absorbing alloy for an alkaline storage battery having a crystal structure of a CaCu5 type and represented by a composition formula MmNixCoyMnzM1-z (in the formula, M is at least one element selected from aluminum Al and copper Cu, x is a composition ratio of nickel Ni and satisfies 3.

Alloy for hydrogen storage, method for absorption and release of hydrogen using the alloy, and hydrogen fuel cell using the method  
[Storage, Published: 28/12/2004]
The present invention provides a method for absorbing and releasing hydrogen which comprises applying repeatedly hydrogen pressurisation and depressurisation to a hydrogen storage metal alloy of a body-centered cubic structure-type phase exerting a two-stage or inclined plateau characteristic in a hydrogen storage amount vs hydrogen pressure relation in an appropriate fashion to absorb and release hydrogen, and at least at one stage during the release of hydrogen, making the temperature of the above-mentioned hydrogen storage metal alloy higher than the temperature of the hydrogen storage metal alloy during the hydrogen absorption process, thereby enabling the release and utilisation of occluded hydrogen at a low-pressure plateau region or an inclined plateau lower region, which has not been utilised in the prior art.

Fuel cell, electrode catalyst and electrode for fuel cell  
[Miscellaneous, Published: 02/12/2004]
A fuel cell includes: a fuel electrode made of a hydrogen storage alloy coated with nickel, an oxygen electrode, and an electrolyte unit interposed between the fuel electrode and the oxygen electrode.
Hydrogen supply unit  
[Reforming, Storage, Miscellaneous, Published: 16/11/2004]
A hydrogen supply unit is provided that can efficiently supply hydrogen gas both to a fuel cell used as a stationary electric power supply and to a fuel cell used as a mobile electric power supply.

Hydrogen generator and fuel cell power generation system  
[Reforming, Published: 26/08/2004]
A hydrogen generator including a main body which comprises: a reforming part for generating a reformed gas consisting mainly of hydrogen; a reforming-feed passage through which a feed material to be subjected to reforming reaction is supplied to the reforming part; a CO modification part for converting the CO contained in the reformed gas obtained in the reforming part into CO2; a reformed-gas passage for supplying the reformed gas obtained in the reforming part to the CO modification part; and a passage for the modified gas obtained in the CO modification part.

Polymer electrolyte fuel-cell separator sealing rubber composition  
[Miscellaneous, Published: 24/08/2004]
A rubber composition contains an organopolysiloxane having at least two alkenyl radicals, an organohydrogenpolysiloxane having at least three Si-H radicals, a catalyst and optionally, fumed silica and an acid resistant inorganic filler.

Hydrogen recharging system for fuel cell hydride storage reservoir  
[Miscellaneous, Published: 14/04/2004]
A self-contained hydrogen recharging system for a fuel cell metal hydride storage canister. A water reservoir provides water to an electrolyser, where the water is converted into hydrogen gas and oxygen gas.

Method and apparatus for manufacturing hydrogen generating matieral, hydrogen generating material and method and apparatus for generating hydrogen  
[Storage, Published: 08/04/2004]
To provide a method and apparatus for manufacturing a hydrogen generating material by forming a hydride in a wire or belt and coil shape so that hydrogen can be continuously generated by spraying water on the leading end, and to provide a method and apparatus for generating hydrogen using the hydrogen generating material.

Method for generating hydrogen for fuel cells  
[Reforming, Published: 30/03/2004]
A method of producing a H2 rich gas stream includes supplying an O2 rich gas, steam, and fuel to an inner reforming zone of a fuel processor that includes a partial oxidation catalyst and a steam reforming catalyst or a combined partial oxidation and stream reforming catalyst. 

The method also includes contacting the O2 rich gas, steam, and fuel with the partial oxidation catalyst and the steam reforming catalyst or the combined partial oxidation and stream reforming catalyst in the inner reforming zone to generate a hot reformate stream.

Fuel cell having an anode protected from high oxygen ion concentration  
[Miscellaneous, Published: 25/03/2004]
A fuel cell having an optimised flow space for the passage of hydrogen gas across the surface of an anode. The invention prevents destructive oxidation of the anode by preventing the buildup of locally high levels of oxygen.

Fuel cell power generation method and system  
[Reforming, Published: 05/02/2004]
A hydrogen-containing gas suitable for use in a fuel cell, especially in a proton exchange membrane fuel cell, is produced from a digestion gas yielded in methane fermentation of organic matter, and is then supplied to the fuel cell to generate electricity.

High pressure hydrogen producing apparatus and producing method  
[Reforming, Published: 19/12/2003]
An apparatus and method for producing high-pressure hydrogen only by water electrolysis stably, efficiently, and safely even with power generated by renewable energy without using a gas compressor. 

In the apparatus, a water-electrolysis cell using a solid polymer electrolytic membrane, particularly a bipolar stacked water-electrolysis cell having a specific structure, is placed in a high-pressure vessel in a hydrogen atmosphere containing generated hydrogen, preferably cooled hydrogen.

Electrical current generation system comprising a fuel cell and a rotary pressure swing absorption unit  
[Miscellaneous, Published: 17/12/2003]
An electrical generating system consists of a fuel cell, and an oxygen gas delivery. The fuel cell includes an anode channel having an anode gas inlet for receiving a supply of hydrogen gas, a cathode channel having a cathode gas inlet and a cathode gas outlet, and an electolyte in communication with the anode and cathode channel for facilitating ion exchange between the anode and cathode channel.

Compact methanol steam reformer with integrated hydrogen separation  
[Reforming, Published: 20/11/2003]
Hydrogen is produced in a compact methanol-steam reformer, which integrates an inner cylindrical heating chamber; and a reactant vaporiser and heating zone, and an outer Cu/ZnO/Al2O3 catalyst bed in concentric annuli around the heating chamber.

Electrolytic commercial production of hydrogen from hydrocarbon compounds  
[Reforming, Published: 05/11/2003]
This invention concerns the commercial production of electrolytic hydrogen from coal and other hydrocarbon compounds. The process provides high capacity and low impedance compared to conventional diaphragm electrolytic cells.

Process for air enrichment in producing hydrogen for use with fuel cells  
[Reforming, Miscellaneous, Published: 05/11/2003]
Hydrogen generation and fuel cell operation are integrated through the use of a fuel processor or hydrogen generation zone which comprises a pre-reforming zone, a partial oxidation zone, a reforming zone, a water gas shift zone and a preferential oxidation zone.

Method and device for producing hydrogen by partial oxidation of hydrocarbon fuels  
[Reforming, Published: 05/11/2003]
The invention concerns a method of carrying out, in a first reactor, partial oxidation of a hydrocarbon fuel, to obtain a gas stream rich in hydrogen, in eliminating in a second reactor the carbon monoxide contained in the primary gas mixture produced in the first reactor by means of a shift reaction between carbon monoxide and water vapour, and in separating the hydrogen present in the secondary mixture contained in the second reactor by means of a membrane.

High-efficiency fuel cell power system with power generating expander  
[Miscellaneous, Published: 11/09/2003]
A hydrogen fuel cell power system having improved efficiency comprises a fuel cell, a source of hydrogen gas, a compressor for creating a pressurised air stream, and a liquid supply which is heated by waste heat form the power system and evaporates into the pressurised air stream to produce a pressurised air and steam mixture.

Hydrogen fueling station  
[Infrastructure, Published: 24/07/2003]
A hydrogen fueling station and system for hydrogen fueled ve hicles that can transfer any gaseous fuel to any vehicle and can be located in any place where a vehicle can park and where environmental, safety and other regulatory requirements permit gaseous fuel to be transferred.

Procedure for starting up a fuel cell system having an anode exhaust recycle loop  
[Miscellaneous, Published: 24/07/2003]
A procedure for starting up a fuel cell system that is disconnected from its primary load and that has air in both its cathode and anode flow fields includes a) connecting an auxiliary resistive load across the cell to reduce the cell voltage; b) initiating a recirculation of the anode flow field exhaust through a recycle loop and providing a limited flow of hydrogen fuel into that recirculating exhaust; c) catalytically reacting the added fuel with oxygen present in the recirculating gases until substantially no oxygen remains within the recycle loop; disconnecting the auxiliary load; and then d) providing normal operating flow rates of fuel and air into respective anode and cathode flow fields and connecting the primary load across the cell.

Process for producing hydrogen-containing gas  
[Reforming, Published: 21/05/2003]
There is disclosed a process for producing a hydrogen-containing gas, which comprises reacting methanol, steam and oxygen in the presence of a catalyst comprising platinum and zinc oxide, wherein the content of the platinum is in the range of 5 to 50 per cent by weight based on the total amount of the platinum and zinc oxide, or a catalyst comprising platinum , zinc oxide and chromium oxide, wherein the atomic ratio of zinc to chromium is in the range of 2 to 30, or a catalyst comprising platinum, zinc oxide and at least one element selected from the group consisting of lead, bismuth and indium.

Hydrogen sensor  
[Miscellaneous, Published: 14/05/2003]
A gas sensor suitable for measuring a hydrogen concentration, comprising a proton conductive layer; a first electrode and a second electrodes provided on the proton conductive layer; a gas diffusion-limiting inlet provided between the first electrode and a measurement gas atmosphere containing a hydrogen gas; and a gas diffusion-limiting outlet provided between the second electrode and the atmosphere; wherein the ratio (a/b) between the diffusion resistance (a) of the diffusion limiting portion and the diffusion resistance (b) of the gas outlet portion is not greater than.
Fuel cell system  
[Reforming, Published: 25/03/2003]
A fuel cell system comprises a reformer for reforming a feed material to generate a reformed gas containing hydrogen, a material feed means for feeding the feed material to the reformer, a heater for heating the reformer, a fuel cell for generating a power by reacting the reformed gas supplied from the reformer with an oxidising gas, and a temperature detector for detecting a temperature at a predetermined position in the fuel cell system, and in a first antifreezing operation mode, when the detector detects a temperature which is not higher than a threshold, the feed material heated in the reformer by the heater is caused to flow through flow passages and of the reformed gas.

Production of hydrogen  
[Infrastructure, Miscellaneous, Published: 20/03/2003]
A method of producing hydrogen for a fuel cell from a hydrocarbon fuel composition, by providing a hydrocarbon fuel composition, which is obtained by contacting a liquid hydrocarbon feed comprising an alkylating agent with an acidic catalyst, under conditions effective to alkylate at least a portion of the hydrocarbon feed; converting the hydrocarbon fuel composition into hydrogen; and optionally, introducing the hydrogen produced into a fuel cell.

Hydrogen infrastructure, a combined bulk hydrogen storage/single stage metal hydride hydrogen compressor therefor and alloys for use therein  
[Infrastructure, Published: 14/03/2003]
A combined bulk storage/single stage metal hydride compressor, a hydrogen storage alloy therefore and a hydrogen transportation/distribution infrastructure which incorporates the combine bulk storage/single stage metal hydride compressor.

Method for detecting abnormality in fuel cell  
[Proton-Exchange Membrane, Solid-Oxide, Phosphoric Acid, Molten Carbonate, Direct Methanol, Alkaline, Miscellaneous, Published: 27/02/2003]
The invention detects quickly and with high precision abnormailities in fuel cells. In a method of detecting abnormalities in a hydrogen fuel cell is detected based on the speed of the decrease in the cell voltages after stopping the supply of reacting gases to the fuel cell.

Power generation in fuel cells using liquid methanol and hydrogen peroxide  
[Proton-Exchange Membrane, Miscellaneous, Published: 26/11/2002]
The invention is directed to an encapsulated fuel cell including a methanol source that feeds liquid methanol (CH3OH) to an anode.

Inorganic composite membrane for isolating hydrogen from mixtures containing hydrogen  
[Reforming, Published: 21/11/2002]
A flexible composite membrane is used to selectively isolate hydrogen from mixtures. The membrane comprises a composite material consisting of a perforated support, preferably a textile and/or nonwoven and also a porous ceramic material and is coated with a metal layer that is suitable for isolating hydrogen.

Device forming fuel gas for fuel cell and composite material for hydrogen separation  
[Reforming, Published: 20/11/2002]
A reforming device that generates fuel gas for fuel cells by decomposing hydrocarbon compounds such as natural gas and then using a hydrogen separation composite to selectively transmit hydrogen.

Hydrogen supply apparatus  
[Reforming, Published: 10/11/2002]
A hydrogen supply apparatus has a low temperature fluid passage, a high temperature fluid passage provided with combustion gas supply for generating a combustion gas and a rotary heat storage body moving alternately to the low temperature fluid passage and the high temperature passage and is provided with the heat exchanger for transferring the heat of combustion to the raw material to be reformed.

Enzymatic fuel cell  
[Miscellaneous, Published: 31/10/2002]
In one embodiment, provided is a fuel cell with an anode comparment and a cathode compartment comprising: in the anode compartment, an anode electrode andone or more dehydrogenase enzymes effective to tranfer electrons from a C1 compound comprising carbon, oxygen and hydrogen (optionally consisting of carbon, oxygen and hydrogen) to electron carrier(s), and wherein or further comprising one of the following: (i) the elctron carrier(s) are selected to operate with the dehydrogenase enzymes and to be effective to deliver electrons to the anode electrode, (ii) the electron carrier(s) are selected to operate with the dehydrogenase enzymes and to be effective to deliver electrons to the anode electrode, wherein the anode compartment further comprises the electron transfer mediator(s), (iii) the electron carrier(s) are selected to operate with the dehydrogenase enzymes and to be effective to deliver electrons to a redox enzyme, the redox enzyme is selected to be effective to deliver electrons to second electron carrier(s), the second electron carrier(s) selected to be effective to deliver electrons to the anode electrode, wherein the anode compartment further comprises the redox enzyme, second electron carrier(s) and electron transfer mediator(s); in the cathode compartment, a cathode eletrode which, when a conductive pathway to the first electrode is formed, is effective to convey the electrons to an electron acceptor compositon in the cathode compartment; and a barrier separating the anode compartment form the cathode compartment but effective to convey protons from the anode compartment to the cathode compartment.

Integrated fuel processor, fuel cell stack and tail gas oxidiser with carbon dioxide removal  
[Reforming, Published: 31/10/2002]
An illustrative method for converting hydrocarbon fuel to hydrogen rich gas, includes the steps of: reacting the hydrocarbon fuel with steam in the presence of reforming catalyst and a carbon dioxide fixing material to produce a first hydrogen gas; and removing carbon monoxide from the first hydrogen gas to produce the hydrogen rich gas, wherein the removing step utilises a process selected from methanation or selective oxidation.
Catalyst for purifying hydrogen gas for fuel cell and fuel cell anode catalyst  
[Proton-Exchange Membrane, Reforming, Published: 30/07/2002]
PROBLEM TO BE SOLVED: To provide a catalyst which oxidises CO in hydrogen gas of a high CO content selectively and purifies hydrogen gas to be used in a fuel cell and a fuel cell anode catalyst which is not poisoned by CO. 

SOLUTION: In the catalyst for purifying hydrogen gas for a fuel cell, platinum black is dispersed on the surface of a compound oxide containing MnO2, Co3O4, 2CuO- Cr2O3, and Ag2O.

Carbonaceous Material For Hydrogen Storage And Method For Preparing The Same  
[Storage, Published: 03/07/2002]
A carbonaceous material for hydrogen storage is composed of molecules with a work function of 4.9 electronvolts or more, which can be produced by arc discharge using a carbon electrode.

Catalytic separator plate reactor and method of catalytic reforming of fuel to hydrogen  
[Reforming, Published: 13/06/2002]
Modular, stackable, flow-through plate or channel reactor units for continuous, low temperature, catalytic reactions of two separate process reaction streams are described.

Hydrogen storage using carbon-metal hybrid compositions  
[Storage, Published: 29/05/2002]
A process is provided for the transport and storage of hydrogen by reversible sorption and containment within carbon-metal hybrid materials.

Method for the continuous production of hydrogen  
[Reforming, Published: 28/05/2002]
This is a method for the continuous production of hydrogen. The present method comprises reacting a metal catalyst with an aqueous organic acid solution within a reaction vessel under anaerobic conditions at a constant temperature of <=80 degrees C.

Carbon monoxide /water removal from fuel cell feed gas  
[Reforming, Published: 15/05/2002]
The present invention is a method for production of a hydrogen-rich fuel gas compatible for a fuel cell, comprising; reforming a hydrocarbon-containing fuel to a CO-containing, hydrogen-rich reformate, converting CO in the reformate to CO2 and hydrogen by a catalyzed water-shift reaction, removing residual CO in the reformate by adsorption on a copper halide adsorbent, and passing the essentially CO-free reformate as a hydrogen-rich fuel gas to a fuel cell.

Catalytic hydrogen storage composite material and fuel cell employing same  
[Miscellaneous, Published: 18/04/2002, Applied: 14/10/2001]
A composite hydrogen storage material including an active material having hydrogen storage capacity and a catalytic material having greater activity in dissociating molecular hydrogen and/or its oxidation than the storage material.

Production of hydrogen and carbon monoxide containing synthesis gas by partial oxidation  
[Reforming, Published: 20/03/2002]
This is a process for the preparation of a synthesis gas containing hydrogen and carbon monoxide by a combination of catalytic partial oxidation and further an autothermal reforming process, comprising (a) providing separate streams of predetermined proportions of a hydrocarbon feedstock, an oxygen source and of process steam, (b) injecting said separate streams into a catalytic partial oxidation reaction zone to react, and to form a prereformed product stream, (c) introducing the prereformed product and a predetermined proportion of a second oxygen source into a further partial oxidation process step forming a further partially oxidised process stream by flame reactions, (d) reacting the further partially oxidised process stream in the reaction zone constituting a steam reforming process step to form a synthesis gas product stream, and (e) withdrawing the synthesis gas product stream from the further partial oxidation process step and the steam reforming process step, the two steps constituting the autothermal reforming process.
Hydrogen production from aluminium, water and sodium hydroxide  
[Reforming, Published: 31/01/2002]
The process for producing hydrogen gas according to this patent consists of reacting aluminum with water in the presence of sodium hydroxide as a catalyst.

Reformate fuel treatment system for a fuel cell power plant  
[Reforming, Miscellaneous, Published: 06/12/2001, Applied: 23/05/2001]
The invention is a reformate fuel treatment system for a fuel cell power plant that includes at least one fuel cell for generating electricity from process oxidant and reducing fluid reactant streams: fuel processing components including a steam supply and a reformer for producing hydrogen-rich reformate from a hydrocarbon fuel; and an ammonia-removal apparatus to treat this reformate to make it suitable for supplying hydrogen to the fuel cell anode.

Production of hydrogen by autothermic decomposition of ammonia  
[Reforming, Published: 22/11/2001, Applied: 10/05/2001]
This invention relates to the autothermal decomposition of ammonia to produce high purity hydrogen. This invention also relates to a fuel cell system wherein hydrogen that is produced from the autothermic decomposition of ammonia is used as fuel to a fuel cell.

Polymer electrolyte fuel cell based heat and power generation unit  
[Proton-Exchange Membrane, Published: 25/10/2001, Applied: 19/02/2001]
The invention is aimed at providing a heat and power generating apparatus comprising a polymer electrolyte fuel cell stack, and a fuel processing system that converts a hydrocarbon into a hydrogen rich mixture, the apparatus according to the invention has a high electrical as well as thermal efficiency.
Hydrocarbon fuel gas reformer assembly for a fuel cell power plant  
[Reforming, Published: 02/10/2001, Applied: 10/11/1998]
A compact and efficient fuel reformer which is operable to produce a hydrogen-enriched process fuel from a raw fuel such as natural gas, or the like includes a compact array of catalyst tubes which are contained in a heat-insulated housing.

Wicking strands for a polymer electrolyte membrane fuel cell  
[Proton-Exchange Membrane, Published: 16/08/2001]
In a hydrogen gas fuel cell a polymer electrolyte membrane, or "PEM", is located between two layers composed of a catalyst material such that a sandwich-like assembly is formed.

Electro-catalytic oxidation (ECO) device to remove CO from reformate for fuel cell application  
[Reforming, Published: 12/06/2001]
A method and apparatus removes carbon monoxide from hydrogen rich fuel by means of a catalytic material that preferentially adsorbs with carbon monoxide.

Hydrogen power-generating system  
[Reforming, Published: 07/06/2001]
A process for producing and using a mixed gas-comprised of hydrogen, oxygen, and air-directly in an existing internal combustion engine as a fuel, operating a generator, and producing electricity needed for electric-devices and for the recharge of batteries after passing through a power-transformer.

Fuel cell having an internal reformer and a method for operating same  
[Direct Methanol, Reforming, Published: 05/04/2001]
A fuel cell which can be a direct methanol fuel cell or a hydrogen fuel cell according to the operating methods. An internal reformer layer is introduced into each fuel cell unit.

Carbonaceous material for hydrogen storage and method for preparing the same, and cell and fuel cell  
[Storage, Published: 15/03/2001, Applied: 11/09/2000]
A carbonaceous material for hydrogen storage which stores hydrogen in the form of a proton is provided. Examples of such a carbonaceous material include a carbonaceous material which has a structure having a curvature and has a work function greater than 4.9 eV.

Self-humidifying fuel cell  
[Proton-Exchange Membrane, Published: 27/02/2001, Applied: 18/09/1998]
A self-humidifying polymer electrolyte membrane (PEM) fuel cell assembly has an ion-exchange membrane interposed between hydrogen and oxygen diffusion layers to form a membrane electrode assembly (MEA).

Sealing material for fuel cell  
[Proton-Exchange Membrane, Published: 07/02/2001]
A liquid resin composition comprising A) an addition-polymerisable oligomer which has, as the backbone thereof, a linear polyisobutylene or perfluoropolyether structure and has an alkenyl group at least at each end, B) a hardener containing, in its molecule thereof, at least two hydrogen atoms each bonded to a silicon atom, and C) a hydrosilylation catalyst is three-dimensionally crosslinked to form a sealing layer in a unit cell of a fuel cell assembly to thereby seal separators and a pair of electrodes and, and an ion-exchange resin as a solid electrolyte.

Fluid composition for producing and repairing ion exchange membranes  
[Proton-Exchange Membrane, Published: 01/02/2001, Applied: 27/08/1999]
Fluid composition containing ion exchange copolymer which is perfluorated with functional groups -SO3M, M-hydrogen ions or ions of alkaline metals (EM higher than 900) and a polar organic solvent or a mixture of a polar organic solvent and a non polar solvent and, as perfluorated ion exchange copolymer, the composition contains a perfluorated ion exchange copolymer having a crystallinity grade from 2 to 10 % and a ratio between the density of the indicated ion exchange copolymer and the density of the original perfluorated copolymer in non ionic form between 0.9 and 0.97.

Production of hydrogen and carbon monoxide  
[Reforming, Published: 15/10/2000]
Partial oxidation of hydrocarbons to produce hydrogen and carbon monoxide is carried out by a fixed bed or a fluidised bed process which includes the steps of passing steam and/or carbon dioxide through a perovskite-type ceramic mixed conductor in an adsorption zone at an elevated temperature, thereby at least partially saturating the mixed conductor with oxygen and producing hydrogen and/or carbon monoxide, and subsequently contacting the hot, at least partially oxygen-saturated mixed conductor with a hydrocarbon in a partial oxidation reaction zone.

Membranes with a high proton conductability  
[Proton-Exchange Membrane, Published: 07/09/2000, Applied: 02/03/1999]
The invention relates to a sulfonated, aromatic polymer comprising the recurring structural unit of formula (I): -O-Ar<1>(SO3R)n-C(CF3)2-Ar<1>(SO3R)n-O-Ar<2>-(X-Ar<2>)m-, wherein Ar<1> and Ar<2> represent independently of each other bivalent aromatic or heteroaromatic substituted radicals that may contain one or several monovalent organic groups which are inert under actual operating conditions, R represents hydrogen, an alkaline or alkaline earth ion or an ammonium ion, n is a whole number from 0 to 3, m is 0, 1 or 2 and X represents a group -CO-, -O-, -CpH2p-, -CpF2p- or -S-, wherein p is a whole number from 1 to 10.

Hydrogen generation and generator, useful with fuel cell or hydrogen engine, uses high temperature for dissolving silicon or alloy in aqueous alkaline solution...  
[Reforming, Published: 18/05/2000, Applied: 12/11/1999]
In the production of hydrogen (H2) by reacting an aqueous alkaline solution with silicon (Si) and/or Si alloy(s), when H2 is evolved and Si dissolved as Si ions, (a) the Si (alloy) is dissolved at elevated temperature and (b) the dissolved Si ions are precipitated as crystalline, anhydrous silicon dioxide (SiO2) at a temperature >= 150 degrees C and below the dissolution temperature of the Si (alloy).

Process for converting coal into fuel cell quality hydrogen and sequestration-ready carbon dioxide  
[Reforming, Applied: 30/12/2003]
A process for burning coal to produce substantially pure hydrogen for use in fuel cells, together with "sequestration ready" carbon dioxide and a stream of oxygen depleted air for powering gas turbines, characterised by using a combination of two fluidised bed reactors and a third transfer line reactor, the first reactor being supplied with coal particles or "char" and fluidised with high temperature steam; the second reactor being fluidised with high temperature steam and the third reactor being fluidised by compressed air.

Fuel Cell System  
[Proton-Exchange Membrane, Miscellaneous, Published: 12/05/2005]
A fuel cell system wherein a fluid-supplying device supplies a cathode gas (e.g., an oxygen-containing gas) and an anode gas (e.g., a hydrogen-containing gas) to a fuel cell.

Polymer electrolyte fuel cell  
[Proton-Exchange Membrane, Published: 08/06/2004]
The polymer electrolyte fuel cell of the present invention exhibits an excellent performance with an efficient electrode reaction; by providing a layer comprising an electroconductive fine particle between the catalytic reaction layer and the gas diffusion layer in the electrodes; by providing a hydrogen ion diffusion layer on at least either surface of the catalyst particle or the carrier, which carries the catalyst particle in the catalytic reaction layer; or by constituting the catalytic reaction layer with at least a catalyst comprising a hydrophilic carbon material with catalyst particles carried thereon and a water repellent carbon material.


Chemical hydride generating system and an energy system incorporating the same  
[Proton-Exchange Membrane, Reforming, Published: 18/05/2004]
A chemical hydride hydrogen generation system and an energy system incorporating the same are provided. The hydrogen generation system has: a storage means for storing a chemical hydride solutions; a reactor containing a catalyst; and a pump for supplying the chemical hydride solution from the storage means to the reactor so that the chemical hydride solution reacts to generate hydrogen in the presence of the catalyst.


Fuel cell  
[Proton-Exchange Membrane, Reforming, Published: 25/09/2003]
A fuel cell wherein a catalytic reaction layer constituting an electrode on a fuel supply side comprises a catalyst, a conductive substance, an electrolytic substance capable of hydrogen ion conduction and a carbon monoxide oxidiser.


High fuel utilisation in a fuel cell  
[Proton-Exchange Membrane, Published: 06/05/2003]
A PEM fuel cell operating on substantially pure hydrogen and air has an exhaust flow control valve at the exit of the anode fuel reactant flow field, said valve being normally closed during steady state low or medium power operation, so that the concentration of nitrogen in the fuel reactant flow fields, by diffusion across the membrane from the cathode, will approach the average concentration of nitrogen in the oxidant, thereby limiting the concentration of hydrogen to a corresponding low complementary amount, which reduces the diffusion of hydrogen across the membrane for consumption at the cathode, thereby increasing the efficiency of operation of the fuel cell.


Electrode for polymer electrolyte fuel cell and method of producing the same  
[Proton-Exchange Membrane, Published: 27/03/2003]
The present invention provides an electrode for a polymer electrolyte fuel cell comprising a high-performance electrode catalyst particle which is sufficiently coated with a hydrogen ion conductive polymer electrolyte and has a water repellent material suitably supplied thereto for water management.


Fuel cell anode configuration for CO tolerance  
[Proton-Exchange Membrane, Published: 14/11/2002]
A polymer electrolyte fuel cell (PEFC) is designed to operate on a reformate fuel stream containing oxygen and diluted hydrogen fuel with CO impurities.


Portable electronic device powered by proton exchange membrane fuel cell  
[Proton-Exchange Membrane, Published: 10/09/2002]
A portable electronic device incorporates PEM fuel cells and is designed to operate by the reaction of hydrogen from a hydride-containing fuel container and oxygen.


FUEL CELL SYSTEM HAVING A HEAT EXCHANGER  
[Proton-Exchange Membrane, Published: 07/03/2002]
A fuel cell system includes a heat exchanger for preheating a fuel/water mixture; an evaporator unit for generating a starting- material gas flow from the preheated fuel/water mixture; a gas generation unit for producing a hydrogen-rich gas containing carbon monoxide from the starting-material gas flow; a gas cleaning unit for selective removal of carbon monoxide from the hydrogen-rich gas; a cooling unit for the gas cleaning unit; and at least one fuel cell comprising an anode chamber through which cleaned, hydrogen-rich gas flows, a cathode chamber through which an oxygen-containing medium flows, and a cooling space through which a coolant flows.
