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Due to the massivé consumption of catalysts in industries, then research on surface
basicity and basic '_étrength as well as the techniques used for investigation are widely
carried out. This research work is concerned with the explanation of the relative basicity
and basic strength of a wide range of catalysts. These are as follows:

® MgO, AlLO,, Ca0, ZnO, ZrO,, Ce0,, TiO, uar La,o,

® mixture oOf these oxides |

® these metal oxides doped with Co, Na, Ni Uag Pt
The technique called temperature program desorption (TPD) of phenol has been
employed for the study of the basicity and basic strength of these catalysts.
Thermogravimetric Analysis technique has been used to study the desorption profiles

and amount of desorbed phenol.

It was found. that all metal oxides have their own characteristics of phenol desorption
profiles and most of them display more than one chemisorption peak. The methods of
preparation such as pH for precipitation of precursors, temperatures of calcination and
atmospheric condition for calcinations are found to have an influence on the position of
phenol desorption peaks as well as the maximum desorption temperature (Ty). As rﬁany
chemisorption peaks were obtained, it was proposed that there are different types of
active sites on the surface of metal oxides. The active sites are assigned to be the
unsaturated coordination numbers that exhibited different activities due to the amount
and types of coordination numbers, the lower coordination numbers, the higher the basic
strength. The basic strength of catalysts is obtained from the position of T, in the phenol
desorbtion profiles, while basicity is evaluated from the amount of desorbed phenol per

surface area.

Results from 6 mixtures of metal oxides, CaO-MgO, CeO,-ALO;, Ce0,-MgO, La,0,-
AlLO,La,0,- MgO uaz ZrO,-MgO, at different compositions, show similar patterns of
 phenol desorption profiles. It was found that the basic strengths of these mixtures are

located between the basic strength of the mixed metal oxides and depend on the mixture
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compositions. The metal oxides with higher amounts in the compositions have greater -
influence on the phenol desorption profile characteristics, while the metal oxides with
lesser arhounts act as the impurities that cauée defects in the crystal structure of the
metal oxides with the higher amounts. This results in thé modification of crystal structure
and leads to the change of active sites on the surface of metal oxides. The position of
phenol desorption peaks and T,, therefore varied Witﬁ respect to the composition of

 mixtures.

For the results from phenol desorption on metal oxides doped with. Co, Na, Ni and Pt at
different compositions, distinct characteristics of phenol desorption profiles with respect
to fhe types and amount of dobants were obtained. The change of surface structures and
the lowering surface area of metal oxides are assumed to be due largely to the. defect
arising in the crystal structure of metal oxides as a consequence of the dopants. It was
also noted that the change of basic strength and basicity of doped metal oxides,
increasing or decreasing in comparison with pure metal oxides, was due to the types of
dopants and metal oxides. Moreover, it was observed that some desorption peaks
occurred at significantly high temperatures of 400°C - 600°C, accompanied with high
amounts of phenol desorption. These phenomena supported the fact that the distinct
active sites are assigned to be the doped metals, displaying different characteristics of

phenol desorption peaks and T,, from active sites on metal oxides.

All information gained from this research project shows that we can modify the basicity
and basic strength of catalysts not only by preparation methods but also by mixing with
other metal oxides and/or doping with metals. It is also suggested that the TPD technique
using phenol as a probe molecule is a promising method to investigate the relative
basicity and basic strength of catalysts. Arrhenius parameters, ac;tivation energy and pre
— exponential factor, for phenol desorption on metal oxides are also evaluated using the

method proposed by Readhead (1962) and Cvetanovic ahd Aminomiya (1972).





