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A theoretical study has been performed on the main Vasicine and Vasicinone molecules found in 

Adhatoda vasica plant extract using the Density Functional Theory (DFT). Through this study, the 

inhibitive effect of these two molecules to reduce the corrosion rate of mild steel in acidic medium is 

elucidated. The parameters such as dipole moment (μ), EHOMO, ELUMO, energy gap (ΔE), global 

hardness (η), chemical softness (S), electron affinity (A), ionization potential (I), the absolute 

electronegativity (χ), the fraction of electron transfer  from the inhibitor molecule to the metallic atom 

(ΔN) and Mulliken charges have been calculated. All calculations have been carried out taking into 

account the Density Functional Theory (DFT) using the GAUSSIAN 03W computational program. 

The results showed that Vasicinone molecule is favorably adsorbed on the metal surface (Fe) through 

the electronegative density atoms as active centers of adsorption, and the theoretical conclusions were 

found to be in agreement with the experimental reported data. 
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