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Objective:  
The objective of this study is to examine the geometrical and bonding environments of hydrogen atoms in intermetallic compounds and their hydrides in order to develop possible pathways for the future development of hydrogen storage materials.

Background: 
Absorption into solids appears to be the best way to store and transport hydrogen for the projected future ‘hydrogen society’. A number of intermetallic compounds have shown promise as solid hydrogen storage materials.  Out of the many thousands of known binary and ternary intermetallic compounds, however, only a relatively small number have been shown to have significant storage capacities.  The storage capacities of most of these candidate materials are still well below the current Department of Energy target hydrogen content of 6.5 w/o.  In addition, most have restricted storage lifetimes due to degradation upon repeated absorption/desorption cycling.

In this study, a study of the hydrogen atom environments in the crystal structures of the known hydrogen storage compounds and their hydrides will be made in an attempt to discover the relationships between the crystal structures, hydrogen coordination geometry, and bonding and the ability of these compounds to store and transport.  The results are expected to indicate what new compounds may exhibit good hydrogen storage characteristics.

Statement of Work:

1.)
From the literature, compile the available structural information on hydrogen storage intermetallic compounds and their hydrides.

2.)  For these materials, calculate metal/hydrogen and hydrogen/hydrogen bond distances, bond angles, hydrogen interstice sizes, and coordination numbers.  Investigate the effects of metal atom substitution on hydrogen storage and hydrogen atom diffusion.

3.)
Where information exists, investigate the effects of thermal motion on the variables in 2.).

4.)
Analyze all results, looking for correlations and trends, and directions for the possible discovery of new hydrogen storage materials.  Determine which compounds and their hydrides may be appropriate for future detailed structure studies.

5.)
Compile thesis and poster presentation reporting the results of the study.  Present during the Department Poster Competition during the Annual Student Awards Convocation in April 2005.  Draft paper for journal publication.

See:  www.ems.psu.edu/~ryba/thesistopics/

