NATIONAL CENTRE FOR CATALYSIS RESEARCH
INDIAN INSTITUTE OF TECHNOLOGY, MADRAS
Experimental methods in catalysis
[First question 10 marks and all other questions each 5 marks]
1. The following nitrogen adsorption desorption data were obtained at 77 K for a commercial Raney Nickel catalyst.   Using the data Plot the full isotherm and identify important points on the plot and the information that can be obtained also determine monolayer volume and BET surface area.  Determine the pore size distribution and average mesopore radius.
	Adsorption
	Desorption

	X = p/po

	Cm3(STP)g-1
	X = p/po
	Cm3(STP)g-1

	0.107
	16.98
	0.989
	84.27

	0.141
	18.13
	0.910
	79.66

	0.167
	19.75
	0.825
	78.25

	0.223
	21.78
	0.750
	77.01

	0.244
	22.77
	0.717
	75.98

	0.268
	23.89
	0.677
	72.62

	0.322
	26.04
	0.660
	70.81

	0.404
	29.87
	0.637
	66.01

	0.470
	33.80
	0.625
	64.36

	0.555
	40.47
	0.588
	55.67

	0.637
	50.28
	0.573
	51.40

	0.667
	55.86
	0.542
	44.30

	0.694
	61.49
	0.490
	37.01

	0.724
	65.67
	0.458
	33.83

	0.756
	70.65
	0.417
	30.90

	0.781
	74.76
	
	

	0.825
	78.07
	
	

	0.863
	79.38
	
	

	0.939
	79.84
	
	

	0.971
	81.43
	
	

	0.990
	84.14
	
	

	0.999
	87.35
	
	

	1.00
	96.35
	
	


1. Explain how the adsorption of pyridine can be used to determine the acid site distribution on a solid acid catalyst.
1. The following IR spectra (blue and red) were obtained for two organic compounds.  Interpret the spectrum and identify the compounds. Indicate the IR band positions for the functional groups and justify your identification of the substrates used to record the IR spectra. [Clue: The main peaks are at 3018.8 and 2960 cm-1]
[image: ]

1. What information can be obtained on solid catalysts by using  radiation of UV-Vis spectral region. Explain how this region can also be used to derive  information on vibrational structure of the molecules.
1.  Explain with suitable schemes the basis of X-ray photoelectron spectroscopy and also Auger electron spectroscopy.  [The main signal is at 3.6861 ppm][image: ]
1. The Proton NMR spectrum of an organic compound is given above. Identify the compound.  The main signal is at 170.948 ppm, The molecular formula of the compound is given as C4H7O2Br. [image: ]  The spectrum given above is the 13C spectrum of the same compound given as supplementary information. Interpret the spectra given.
1. Write a short note on depletive and cumulative adsorption and their relevance to catalysis.
1. Write short notes on (a) satellite features in XPS ;  (b) Application of EELS in catalysis.
1. Schematically explain the functions of the components of a typical electron microscope.   Explain the difference of an optical microscopy and electron microscopy. 
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