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Density functional theory study of transitional metal
doped ZnO nanostructures for gas sensing:

Interaction of NH3 and NO2 with the doped ZnO
surface

Thursday, 6 July 2023 16:01 (1 minute)

The adsorption and interaction mechanisms of gaseous molecules on ZnO surfaces have received a substantial
amount of attention recently as a direct result of the technical uses that they offer in gas sensing. The adsorp-
tion behaviour of molecules of NH3 and NO2 was examined using density functional theory on surfaces of
undoped and M-doped ZnO (101) where (M = Ni, Co, and Cu). It was discovered that each of the adsorp-
tion energy values had a negative value, which suggests that both molecules absorb through the process of
chemisorption rather than physisorption. According to the results of the adsorption energy calculations, the
molecule of NH3 has an energetic profile that is more compatible with adsorption on the exposed ZnO sur-
face than the NO2 molecule does. On the other hand, it was found that the surface of all the M-doped ZnO
could support a robust adsorption arrangement for the NO2 molecule. The redistribution of charge density
showed that the adsorbent and the adsorbate each had charge accumulation and depletion on their respective
surfaces. The density of states and band structures were also studied in order to study the electronic behav-
ior of molecules of NH3 and NO2 that had been adsorbed on surfaces of undoped and Sn-doped ZnO (101),
respectively.
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