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ABSTRACT 

The interaction of a series of polyatomic positively 

charged ions with neutral donors have been examined by elect-

ronic absorption spectroscopy. The ions include cationic 

dyes such as thionine, methylene blue and toluidine blue, and 

N-methylguinolinium ion, N,N-dimethyl7 4,41 -bipyridylium ion 

and N-methyl 4-cyanopyridinium ions. The donors include 

primary, secondary and tertiary amines. Phenols and 

anilines have been used in some cases. New electronic 

transitions and isosbestic points have been observed. This 

evidence and a satisfactory correlation of transition 

energies. with ionization potentials of donors indicate that the 

interaction is predominantly charge transfer in nature. 

The thermodynamic data for the interaction -  of ions with 

electron donors (K andA H) have been calculated.. Spectros-

copic and thermOdynamic data have been employed to calculate  

empirical energy parameters based. 61 the Mulliken's charge 

transfer model. 

The charge transfer interaction of ferrocyanide 

ion with a few positive ions has been investigated by 

electronic absorption spectroscopy and thermodynamic data 

determined. 



(v 

13c NMR spectra of a few carbonyl donors in the 

presence of Li Na+  and Mgt+  ions have been recorded. 

The changes in the carbonyl and alkyl group carbon_ Chemical 

shifts have been evaluated.. The ionic potential of the cation 

seems to determine the magnitude of the shifts and hence the 

interaction, Similarly changes in 23Na NMR spectra of 

NaC104  and Nal3a4 	have been determined in presence of a few 

Carbonyl donors. ;An,attempthas been made to determine the 

solVation numbers in a limited systems. 

A combination of the semi-empirical CNDO/Force and 

'compliance constant methods have been emplOyed to calculate 

the.  vibrational frequencies, particularly in the low frequency 

. regiOni for1:1 1J1+**°H21  ,Na
+  -0H2  and Mg

++-OH2  ion- molecule 
the 

interacting systems and/trends discussed. The energetics for 

the interaction of Na+  and Mg++  ions with electron donors, 

water, fotmamide, formaldehyde, ammonia, hydrogen cyanide 

and bentene have been calculated by CNDO/2 method and 

COMpared with those fot the Li+  ion. 
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