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3. Executive summary 

The objectives of this proposed research were: (1) Separation and storage of hydrogen 

on nanophase diamonds. It is expected that the produced hydrogen, which will be in a 

mixture, can be directed to a nanophase diamond system directly, which will not only 

store the hydrogen, but also separate it from the gas mixture, and (2) Release of the 

stored hydrogen from the nanophase diamond. Although the main objective was to 

evaluate nanosize diamond powders, however, Both nano and micron size diamond 

powders were used in the study. Both the powders were doped with boron and 

irradiated in a neutron flux to enhance their hydrogen storage capability. Nanophase 

diamond powders were also exposed to hydrogen plasma to study the hydrogen loading 

mechanisms. The maximum storage capacity observed in nanophase diamond was 

1.47 wt% and it was about 3 wt% in microsize diamond powders. A significant 

difference in the boron-doped, irradiated samples was not observed. About 30% of the 

doped boron interacted with neutrons when irradiated in a fluence of 4.3 x 1018 n/cm2. A 

higher irradiation time may be necessary to further interact with boron. Although a 

significant amount of loaded hydrogen could be released from diamond by heating at 

400 C, the release temperature could be reduced significantly by applying a current 

across the sample during heating. 
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4. A comparison of the actual accomplishments with the goals and objectives of 

the project. 

The project was directed at exploring loading of hydrogen and its release from 
nanophase diamond powders. We were able to address all the objectives stated in the 
proposal. The results were mixed.  
  
Two students were completed their PhD work based on the proposed work in the 
proposal. Also, the project provided research opportunities for 3 undergraduate 
students. A number of articles were published in ANS Transactions. Two additional 
manuscripts relating to the above work are in preparation, and these will be submitted to 
appropriate journals in the post award period. 
 
5. Summary of project activities for the entire period of funding:  
 
The project activities included graduate student recruitment, advisement, research 
associated with the project, preparation of journal articles, presentations and 
discussions at technical meetings, and periodic reports to the sponsor.  
 
The project has resulted in a number of technical articles that were presented in ANS 

meetings and are also published in ANS Transactions. This work is being continued in 

the post-award period, and two additional manuscripts are in preparation. 
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