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INTRODUCTION
 Hydrogen is considered as an alternative fuel to replace fossil fuel because

it is renewable energy and its environmentally friendly.

it can be extracted primarily by splitting water molecules, hydrocarbon
reforming gas or gasification of coal.

 In order to utilized hydrogen generated, high purity of hydrogen is
required, hence it must be separated from impurity like N2,CO2,CH4 etc.

Membrane separation is the most promising purification techniques used in
separation of hydrogen from impurity.

Vanadium is consider as a replacement for palladium used as metal
membrane.



PROBLEM DESCRIPTION AND MATERIAL MODEL

Hydrogen molecules drop on the surface of the 
membrane.

Hydrogen molecules are absorbed into the 
membranes.



Table 1:Lattice constant and solution energy

RESULTS AND CONCLUSION

V80Ni10Zr10

Without H Adsorption With H Adsorption

Lattice Constant a(Ᾰ) 5.452 6.036

Volume (Ᾰ) 489.891 728.73

Density (g/cm3) 3.779 2.545

Solution Energy (Eabs) without ZPE _ -3.6718 eV

Solution Energy (Eabs) with ZPE _ -3.0233 eV
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Hydrogen diffusion coefficients

Using Arrhenius equation

We determine both the diffusion coefficient        and 
activation energy 
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Conclusion

The diffusion coefficient rate at the operating temperature of 
623k is 0.699E-4cm2/s was determined which is far better than 
other Vanadium ternary alloys.

The effect of hydrogen in the lattice parameters, dissolution and 
adsorption energy was evaluated using DFT analysis implemented 
in VASP.

Thank You all.
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