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Methods for Forming Hydrogen Clusters 

TECHNICAL AREA: 
A metal alloy composite particle material that reversibly reacts with 

gaseous hydrogen and/or its isotopes by absorption and desorption. 

BACKGROUND: 

A gas-loaded heat generator capable of producing a thermal energy by 

interaction between one or more isotopes of hydrogen and a plurality of metallic 

micro-structures is reported. The metallic micro-structure as a plurality of micro

nano particle could be a base for reversible reactions of absorption and 

desorption. 

EXISTING TECHNOLOGIES: 

Most of metallic materials that reversibly react with gaseous hydrogen 

and/or its isotopes are in alloys or intermetallic compounds, usually in a 

combination of metals with higher hydrogen affinity and with non-hydrogen 

affinity. These materials could be pulverized or filmed to maximize gas contact 

due to its increased surface area. The absorbed hydrogen and/or its isotopes 

forms beta phase hydride inside of metal lattice. 

PROBLEMS WITH EXISTING TECHNOLOGIES: 

The tailored metallic alloy or compounds absorb and desorb gaseous 

hydrogen and/or its isotopes into its lattice as a single atom and forms a 

chemically stable beta phase hydride or deuteride therefore the whole bulk has a 

limited capacity of hydrogen and/or its isotopes. 

SUMMARY OF THE PROPOSED SOLUTIONS AND THE ADVANTAGES THE 

PROPOSED SOLUTIONS PROVIDE: 

The basic idea is a method to form not a single but a multiple and 

therefore dense hydrogen and/or its isotopes into vacancy including defect and 




















