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ABSTRACT

The high surface area of ceria was prepared by the homogeneous precipitation
of the nitrate solution in urea with an aqueous ammonia. The activity of ceria and
silica in the water gas shift reaction (WGS) was significantly enhanced by the
additional of the Pt metal. The 2wt% Pt/CeO, (synthesized) and 2wt% Pt/CeO, (JM
NEW BATCH) catalysts had similar activities at each recorded temperature. They
also were significantly more chemically active than the 2wt% Pt/SiO, (synthesized)
and 2wt% Pt/CeO, (JM 315) catalyst, especially in the temperature range of 200-300
°C. In this case, it can be concluded that the preparation methods of the catalysts are

significantly influence the activity of the resulting catalysts.
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Quantitative analyses of diffuse reflectance FT-IR spectroscopy (DRIFTS)
were elucidated, the data of surface concentrations and the specific rate constants of
reaction of adsorbates (or desorption) conformed with the validation of microkinetic
models. The relationship between the surface coverage of adsorbates and various
functions derived from the signal collected by DRIFTS, the Kubelka-Munk and
absorbance transformations were evaluated, since the most common used functions
are data collected by DRIFTS and are also reported. A detailed analysis of the
mathematics of diffuse reflectance revealed that the absorbance was actually a better
linear representation of adsorbate surface concentration than the Kubelka-Munk
transformation, for which the relative reflectance R’ was typically more than 60%.
When the adsorbate led to the strong signal absorption, the Kubelka-Munk function
was actually more appropriate for which the relative reflectance was lower than 60%.
This theoretical observation was supported by the experimental evidences obtaining
from the DRIFTS reflectance signals over the study of CO adsorption on Pt/SiO, and
formate species adsorbed on Pt/CeO,. The absorbance allows a simple correction of
baseline drifts, which often occur during time-resolved data collection over catalytic
materials. Baseline corrections are markedly more complex in the case of the other
mathematical transformations including the function of Matyshak and Krylov, which
was proposed as an appropriate representation of surface concentrations in DRIFTS

spectroscopy.



