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Synopsis of Thesis

Title: Theoretical Study on Nitric Oxide Adsorption and Oxidation on Metallo—Macrocycles and
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The adsorption of NO molecule on various metallo-macrocycles and the oxidation of NO on ceria-supported Pt
cluster (PtsCeOs2) have been studied with the purpose of understdinding of the electronic, magnetic properties of
metallo-macrocycles as well as the fundamental reactions on Pt4CeQ3z for molecular devices and diesel oxidation

catalysts applications.

By using theoretical method in the framework of Density Functional Theory (DFT), the study in this dissertation
will be conducted to find:

(1) The electronic and magnetic properties of metal tape-porphyrin (MTP), metal phthalocyanine (MP¢) and the
effect of NO adsorption on their structure, physical properties of those materials;

{2) The adsorption and dissociation of Oz molecule and the oxidation mechanism of NO to NO2 on ceria-supported
Pt cluster.

In the relation to (1) The effect of NO adsorption on metallo-macrocycles depends strongly on the central metal.
NO strongly bonds with the compounds of Mn, Fe and Co while it weakly interacts with those of Ni, Cu and Zn.
The adsorption of NO also strongly modified the electronic and magnetic properties of MTP and MPec. For
instance, for FeTP, there is a metal-insulator transition while the magnetic moment is vanished for CoTP. In the
case of MPc, NO adsorption leads to the opening of energy gaps of MnPc, FePc and CoPc. While, the electronic
structures around the Femi level of NiP¢, CuPc¢ and ZnPc are still mostly retained.

In the relation to (2): 02 molecule prefers to adsorb on the vertex of cluster. However, the O-O bond length is
mostly elongated when it absorbs on the cluster via Pt-Pt edges. At this site, two unpaired electrons of Oz are
fully coupled by charge transfer to have a peroxide state. As a result, the energy barrier for dissociating Oz at
this site is smallest. For the oxidation of NO on oxygen pre-covered on Pt4CeQ2, we found that NO molecule
prefers the Eley-Rideal to the Langmuir-Hinshelwood mechanism, where NO directly interact with pre-adsorbed
atomic oxygen to form NO:z without any energy barrier. For NOz desorption, the process is easier if NOs attaches
with the top atom of the Pt4 cluster.

The results and analysis presented in this dissertation provides an inside understanding on the
interaction/reaction of NO with/on different nano-materials. The results of this research contribute significantly
te the development and the improvement of new materials for Gas Sensor as well as Diesel Catalyst Filter
applications. '
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