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1.2 Research problem 

Fossil fuels as the main source of energy worldwide are depleting, unsteady in terms of price, 

and have a negative impact to both the environment and humans beings (Union, 2008). As such, 

there has been a strong push to switch to, and a growing research interest, both in academia and 

industry, in renewable energy sources such as wind, hydro, solar and storage materials. Unlike 

fossil fuels, renewable energy sources are sustainable due to their infinite abundance and little or 

zero carbon emission. Hydrogen shows a promising interest as a synthetic fuel because it is 

lightweight, highly abundant and its oxidation product (water) is environmentally benign, but 

storage remains a problem. Various efforts have been done to investigate structural, electronic 

and thermodynamic properties of crystalline structure of metal hydrides as hydrogen storage 

materials. However, a few studies have been done to investigate these properties of metal 

hydride in gaseous or vapour form. This research aims at investigating these parameters so as to 

widen the theoretical understanding of the metal hydride as hydrogen storage materials. 

1.3 Objective  

1.3.1 General objective 

The main objective of the research was to investigate the properties of some gaseous metal 

hydrides by quantum chemical methods. 

1.3.2 Specific objectives 

i) To determine equilibrium geometrical structure and vibrational spectra of some metal 

hydrides M2XH4 (M=Li, Na: X=Be, Mg). 

ii) To examine constituents of metal hydrides.  

iii) To determine thermodynamic properties of the selected metal hydrides. 

iv) To examine the dissociation reactions of the selected metal hydrides. 

v) To investigate the thermodynamic stability of the molecules with respect to different 

channels of decomposition. 

vi) To propose the better material regarding the optimal conditions of H2 formation on 

the basis of theoretical results. 
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1.4 Research questions 

(i) What is the equilibrium geometrical structure and vibrational spectra of some metal 

hydrides M2XH4 (M=Li, Na: X=Be, Mg)? 

(ii) What are the properties of the metal hydrides subunits? 

(iii) What are thermodynamic properties of the metal hydrides? 

(iv) What are the dissociation energies of the selected metal hydrides? 

(v) How thermodynamically stable are the metal hydrides for hydrogen storage materials? 

(vi) What are the best materials regarding the optimal conditions of H2 formation on the basis 

of theoretical results? 

1.5 Significance of the research 

The proposed study has helped to provide a detailed understanding or useful information on the 

structural and thermodynamic properties of the species. It has also helped to provide knowledge 

and strategies needed to study properties of complex hydrides in gaseous state. These strategies 

can create skills and expertise in hydrogen storage materials. In addition the skills and 

knowledge acquired is expected to be transferred to other energy field and provide library of 

information for publication and opening the new venue for further researches. 

   












































































































