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Abstract

Project Code: TRG5780050
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E-mail Address: spornj@kku.ac.th

Project Period: July 2014 - July 2016

Hydrogen adsorption, thermoelectric and dielectric properties of three oxide
materials were investigated by means of first-principle calculations. For hydrogen adsorption
property, we decorated Ti on Mg-MOF-74, structure and then place various H; loadings on Ti
atom. Our results revealed that hydrogen adsorption energy is in the desirable range for
practical hydrogen-storage applications. In addition, we found that hydrogen uptake by Ti-
functionalized Mg-MOF-74 at temperatures of 77, 150, and 298 K and ambient pressure were
1.81, 1.74, and 1.29 Howt%, respectively. For thermoelectric property, we doped Fe into the
CCO structure and we labelled this newly structure as CCO-Fe. Based on our calculations,
we found two obvious changes of density of states in CCO-Fe. Firstly, the Fermi energy has
shifted to the higher level value and intercepted at the edge of the valence band where the
slope is maximum. This characteristic enhances the thermopower of the system. The second
change is the additional states ~0.1 eV above the Fermi level coming from the states of Fe
atoms. These states are interpreted as a source of charge reservoir providing holes for
electrical conduction in the CoO, layer. Consequently, thermopower in CCO-Fe is higher
than that in CCO. For dielectric property, we co-doped Al and Sb in rutile TiO, (ASTO). Our
results show that the dielectric permittivity of ASTO ceramics was significantly reduced from
6572 to 454 at 10° Hz as the mean grain size increased. Based on the charge analysis, the
existence of both Al and O vacancy caused creation of defect-dipole moments in the TiO,
structure. Similarly, the Sb atoms could also generate the charge trapping in this structure.
Consequently, high dielectric response in the ASTO ceramics is significantly enhanced in

comparison to the un-doped TiO, ceramic

Keywords: Hydrogen Storage, Magnesium based metal-organic frameworks, Calcium

Cabaltite, thermoelectric oxide materials, Al and Sb co-doped Titania, Dielectric materials.



	MEE_pornjuk.pdf
	Giant dielectric permittivity and electronic structure  in (Al+Sb)co-doped TiO2 ceramics
	1 Introduction
	2 Experimental & theoretical details
	3 Results and discussion
	4 Conclusion
	Acknowledgments
	References


	commat_pornjuk.pdf
	Electronic structure of iron-doped misfit-layered calcium cobaltite
	1 Introduction
	2 Computational methods and details
	3 Results and discussion
	3.1 Undoped calcium cobaltite \(CCO\)
	3.2 Fe-doped calcium cobaltite \(CCO&ndash;Fe\)

	4 Conclusion
	Acknowledgments
	References



