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Resumo

Os efeitos da morfologia com passos, cantos, esquinas, degraus e superficies planas de
nano-aglomerados de MgO foram investigados usando o DFT B3LYP/6—31G* para estu-
dar a influéncia de defeitos e impurezas em diversos parametros fisico-quimicos. Dopamos
o aglomerado em sete (7) posi¢oes com diferentes impurezas (Li, Na, K, Si, Sc, Ti, V, Cr,
Mn, Fe, Co, Ni, Cu, Zn e Ga ). Calculamos para cada caso, usando DFT B3LYP/6—31G*, a
distribuicao de cargas, as energias totais e de formacao assim como o potencial de ionizacao.
No aglomerado puro a distribuigao de carga para Magnésio e Oxigénio é crescente com au-
mento dos nimeros de coordenacao. Quando dopamos o aglomerado nas diversas posicoes
com as impurezas observamos uma redistribuicao de carga na vizinhanca do cation dopante.
Os metais alcalinos e os metais de transi¢gao-3d tendem a ceder carga na vizinhanca. Também
introduzimos no aglomerado vacancias neutras e carregadas em todas as posig¢oes de Oxigénio
e a distribuigao de cargas foi estudada por trés métodos Mulliken (CM), NBO (Natural Bond
Order) e CHELPG. Em geral os trés métodos mostram tendeéncias similares. Também es-
tudamos a introducao de vacancias neutras e carregadas de Magnésio em todas as posigoes
assim como sistemas dopados com vacancias no mesmo aglomerado. Nas vacancias neutras
e carregadas hd redistribuicao de cargas nos primeiros vizinhos. As energias de formagao
determinadas nas vacancias neutras e carregadas estao de acordo com trabalhos de outros

pesquisadores.
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Abstract

The effect of step, corners, edges and terraces of nano cluster of MgO were investigated
using the DFT B3LYP/6 — 31G™ methodology in order to study the influence of defects and
dopants on diverse physical-chemical parameters. We dope the cluster in 7 different positions
with impurities (Li, Na, K, Si, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn e Ga.) and calculate for
each case using DFT B3LYP/6 — 31G*, the charge distribution total and formation energies
as well as ionization potentials. In the pure cluster, the charge distribution for Magnesium
and Oxygen increases with the increase of the coordination numbers. When we dope the
cluster in different positions with impurities we observe a redistributions of charge in the
neighboring of the doping cation. The substituted alkaline and 3d-transition metals tend
to donated charge to the neighboring atoms. We also made neutral and charged vacancies
in all the Oxygen positions and the charge distribution was investigated by three methods,
Mulliken (CM), NBO (Natural Bond Orbital) and CHELPG. In general the three methods
show similar tends. We also investigated the introduction of neutral and charged vacancies
of Magnesium in all the positions of the cluster as well as systems with both dopants and
vacancies. For the neutral and charged vacancies there is redistribution of charges for the
neighboring atoms. The calculated formation energies for the neutral and charged vacancies

are in agreement with the work of other authors.
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