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Abstract

The current work is devoted to the study of noble metals over promoted alumina for CO
oxidation reaction. An objective of this work is to investigate the parameters affecting physical
properties of mixed oxide supports including cerium oxide, zirconium oxide and aluminium oxide.
These parameters were the weight ratio bf cerium oxide to zirconium oxide, preparation methods
and types of noble metalé. All supports with different weight.ratios of cerium oxide to zirconium
oxide were separately impregnated with 1% Pt loading and tested their activities to CO oxidation.
The results showed that the catalyst contained 32%Ce0,, 8%ZrO, and 59%Al,0; in the support
showed the best performance to CO oxidation. CO complétely converted to CO, at 170°C. Then,
the preparation methods were studied with this composition of supports. The results showed that
support prepared by single step sol gel offered the highest specific surface area of 195 mz/g, while
supports prepared by impregnation offered the lowest specific surface of 89.8 mz/g. XRD was
used to determine crystalline size and structure of oxide in the supports. The results showed that
supports prepared by single step sol gel and sol-gel methods obtained Ce,Zr,0, while supports
prepared by other methods obtained CeO, and ZrO,. It was also found that crystallize sizes of
particle affected specific surface areas of the supports. A support prepared by single step sol gel
had the smallest crystalline size. Therefore, it has the highest specific surface area. Furthermore,
- all supports were impregnated with 1%Pt loading and were tested their activities to CO oxidation.
The results showed that catalysts whoée supports prepared by co-precipitation, sol-gel and
impregnation performed quite similar activities to CO oxidation. Moreover, types of noble metals
were studied. The results showed that Ru provided the highest activity to CO oxidation comparing
to Pt and\‘Pd. Catalyst containing 1%Ru completely converted CO to CO, at 150°C while
catalysts containing 1%Pt and 1%Pd completely converted CO to. CO, at 170°C and 190°C,
respectively. _ Pt over promoted alumina support seemed to be active to the reaction at low
temperatures. However at temperatures above 120°C, Ru was more active to the reaction than Pt.
Then, at temperatures above 150°C, both metals showed the similar activity to CO oxidation.

Further investigation was conducted to selective CO oxidation in the presence of excess H,. The



results showed that although the presence of ZrO, in the support increased the CO oxidation in the

H,-free stream. the catalyst was not active to CO oxidation but active to H, oxidation.

Key word: CO oxidation, Zirconium oxide, Cerium oxide, selective CO oxidation, Pt, Pd, Ru
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