National Centre for Catalysis Research, Indian Institute of Technology,  Madras
Experimental Methods in Catalysis

1. With suitable examples from literature, show how the TGA and DTA techniques can be employed to study the generation of catalyst materials from the precursors.
2. In a typical thermal desorption traces of carbon dioxide from MgO surfaces were studied. The experimental traces were obtained using the following heating rates of 5,10 and 15 degrees per minute heating rates. The TPD traces showed maximum at temperatures of 220, 235 and 245 oC respectively at the three different heating rates respectively. Explain using these data, explain how one can get the magnitude of the parameters like energy of activation and frequency factor.  [Please note the data given are arbitrary and are imagined}
3. With appropriate diagram distinguish the basis of Photo-Electron Spectroscopy (PES) and Auger Electron Spectroscopy (AES). Show with suitable example from literature, how AES or PES technique can be successfully employed for the study of deactivation of catalysts.
4. The IR spectrum of an organic compound is considered.   The molecular formula of the compound is C7H6O.   The given molecule is benzaldehyde.  Get the IR spectrum of this molecule from literature and  fully evaluate the IR spectrum of benzaldehyde. A full evaluation includes the identification of each peak in the diagnostic region (above 1500 cm-1) and the identification of at least two peaks in the fingerprint region (below 1500 cm-1). 
5. In addition, it is hoped that there was an assignment on the design of suitable cell for spectroscopic studies on catalyst surfaces. This is included in this assignment.

[It is most humbly requested that examples chosen for the answers should come out of the efforts of the search by individuals and give proper reference to the source material used in the answers]
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