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ABSTRACT 

A brief review of previous work, involving various types of chelating 

ligands and polymeric supports used is described in the first chapter. The 

use of functionalised polymers having transition metal complexes as 

catalyst for oxidation reactions has been highlighted. The scope of the 

present work has been indicated at the end of this chapter. 

The second chapter deals with the synthesis and analytical properties 

of XAD4-bicine[N,N'-bis(2-hydroxyethyl)glycine] resin. The resin has been 

characterised on the basis of infrared spectral studies, thermograms and 

elemental analysis. Sorption behaviour of various metal ions [Copper(II), 

Nickel(II), Cobalt(II), Zinc(II), Iron(11), Lead(II), Mercury(II), Uranium(VI), 

Thorium(IV), Lanthanum (III), Terbium(III) and Neodymium(III)] was studied 

as a function of pH. Concentration of Cu(II), Ni(II), Co(II), Fe(II), Zn(II) and 

Pb(II) was monitored by flame atomic absorption spectrometry. Analysis 

of Hg(II) was carried out using cold vapour mercury analyser. 

Concentration of other metal ions was determined spectrophotometrically 

using Alizarin Red-S for Lanthanum (III), Terbium(III) and Neodymium(III), 

Thoron for Thorium(IV) and Dibenzoylmethane for Uranium(VI). Results of 

various experiments like optimum pH of metal ion uptake, resin capacity, 

pH dependence of trace metal ion uptake and equilibration time are 

discussed. Based on these studies, methods for preconcentration and 

some separations were developed. Important among these are the 



separation of Pb(II) from several other metal ions from their binary 

mixtures and separation of uranium(VI) and thorium(1V) from transition 

metal ions. Both batch as well as column techniques were used and 

results of the two have been compared. Recoveries of metal ions were 

also checked in the presence of excess amounts of sodium, magnesium 

and calcium salts. XAD4-bicine resin was also checked for its stability 

towards dilute acids and bases. 

Synthesis and analytical properties of XAD4-HEED (N-hydroxyethyl-

ethylenediamine) resin are described in the third chapter. The resin has 

been characterised by infrared spectra and elemental analysis. Sorption 

behaviour of Copper(II), Nickel(ll), Zinc(II), Cobalt(II), Cadmium(I1), 

Lead(ll), Iron(II), Manganese(II), Chromium(111), Uranium(VI), Thorium (IV), 

Lanthanum(I11), Terbium(III) and Neodymium(III) as a function of pH has 

been studied on this resin. It includes the results of various studies like 

optimum pH of metal sorption, capacity of the resin, pH dependence of 

trace metal ion uptake and equilibration time. Effect of sodium, magnesium 

and calcium salts on the recovery of metal ions has been checked and 

discussed. Experiments for enrichment and separation of metal ions, on 

XAD4-HEED resins by both batch as well as column methods were also 

carried out and results are listed in this chapter. The resin was also 

checked for its stability and used after regeneration. The resin was found 

to be selective for Cu(11) and Pb(II) and their separation from several 
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transition metal ions was carried out effectively. The resin also exhibited 

preferential sorption of U(VI) and Th(IV) compared to several rare earth 

metal ions. Advantage of XAD4-HEED resin over chelating resins 

containing similar groups have been discussed at the end of the chapter. 

Synthesis of salpen [bis N,N'-(salicylidene)-1,3-propanediamine] ligand 

and its incorporation into the polymeric matrix has been described in 

chapter four. Metal ions studied on XADcsalpen resin are Copper(ll), 

Nickel(11), Cobalt(II), Zinc(II), Iron(11), Manganese(II), Cadmium(11), Lead(II) 

and Chromium(III). Dependence of sorption of metal ions on pH, capacity 

of the resin, equilibration time and other studies similar to those described 

in chapters three and four have been carried out on XAD4-salpen resin 

also and results are discussed in this chapter. 

Chapter five deals with the catalytic activity of anchored metal 

complexes. It describes the synthesis of metal complexes of Mo(VI) and 

V(IV) with salpen and synthesis of supported metal complexes. These 

were characterised by elemental analysis, infrared spectral studies, and 

thermogravimetric analysis. General methods used for catalytic oxidation 

of dimethyl sulphoxide using supported metal complexes and 

corresponding homogeneous reactions using metal complexes of salpen 

are described. An account of products formed, their yield and efficacy of 

the catalyst after recycling is given. 

iv 



CONTENTS 

Page No. 

ACKNOWLEDGEMENTS 

ABSTRACT 
	

ii 

CHAPTER 1: 
INTRODUCTION 

1.1 SYNTHESIS OF CHELATING ION-EXCHANGE 
RESINS 
	

5 

1.2 SOME CHELATING RESINS 
	

7 

1.2.1 Chelating resin containing iminodiacetic 
acid and related ligands 	 7 

1.2.2 Hydroxamic acid and oxime ion-exchange 
resins 

1.2.3 Chelating resins containing 8-hydroxy- 
quinoline (oxine)ligand 

	
12 

1.2.4 Chelating resins containing dithiocarbamate 
groups 	 14 

1.2.5 Dye coated chelating resin 	 16 

1.2.6 Chelating resin with Schiff base ligands 	 17 

1.2.7 Chelating resins containing macrocyclic ligands 	 17 

1.3 CATALYTIC APPLICATIONS 	 19 

1.4 SCOPE OF THE PRESENT WORK 	 23 

REFERENCES 	 26 



CHAPTER 2: 
STUDIES ON XAD4-N,N'-BIS(2-HYDROXYETHYL)GLYCINE RESIN 

2.1 INTRODUCTION 

2.2 EXPERIMENTAL 

38 

39 

2.2.1 	Reagents 39 

2.2.2 	Instrumentation 40 

2.2.3 	Synthesis of XAD4-bicine resin 42 

2.2.4 Optimum pH of metal ion uptake 42 

2.2.5 	Resin capacity 44 

2.2.6 pH Dependence of trace metal ion uptake 45 

2.2.7 	Equilibrium time 45 

2.2.8 	Effect of diverse ions • 46 

2.2.9 	Concentration and separation of metal 
ions 46 

2.3 	RESULTS AND DISCUSSION 47 

2.4 	CONCLUSION 70 

REFERENCES 71 

CHAPTER 3: 
STUDIES ON XAD4-N-HYDROXYETHYLETHYLENEDIAMINE RESIN 

3.1 INTRODUCTION 	 73 

3.2 EXPERIMENTAL 	 74 

3.2.1 Reagents 	 74 

3.2.2 Instrumentation 	 74 



3.2.3 Synthesis of XAD4-HEED resin 	 75 

3.2.4 Optimum pH of metal ion uptake 	 75 

3.2.5 Resin capacity 	 76 

3.2.6 pH Dependence of trace metal ion uptake 	 76 

3.2.7 Equilibrium time 	 77 

3.2.8 Effect of diverse ions 	 77 

3.2.9 Concentration and separation of metal ions 	 77 

3.3 RESULTS AND DISCUSSION 	 78 

3.4 CONCLUSION 	 97 

REFERENCES 	 98 

CHAPTER 4: 
STUDIES ON XAD4-BIS(N,W-SALICYLIDENE)-1,3-PROPANE-
DIAMINE RESIN 

4.1 INTRODUCTION 	 101 

4.2 EXPERIMENTAL 	 102 

4.2.1 Reagents 	 102 

4.2.2 Instrumentation 	 103 

4.2.3 Synthes is of bis(N,N'-salicylidene)- 
1,3-propanediamine[salpen] 	 103 

4.2.4 Synthesis of XAD4-salpen resin 	 103 

4.2.5 Optimum pH of metal ion uptake 	 104 

4.2,6 Resin capacity 	 104 

4.2.7 Enrichment of metal ions 	 104 



4.3 RESULTS AND DISCUSSION 
	 105 

4.4 CONCLUSION 
	 118 

REFEREN6 ES 
	 119 

CHAPTER 5: 
CATALYTIC ACTIVITY OF ANCHORED VANADYL AND 
MOLYBDENYL COMPLEXES 

5.1 INTRODUCTION 
	

121 

5.2 MATERIALS AND METHODOLOGY 
	

122 

5.2.1 Physicochemical methods of analysis 
	

123 

5.2.2 Synthesis of metal complexes 
	 124 

5.2.3 Synthesis of anchored metal complexes 	 126 

5.2.4 Procedures for oxidation reactions 	 127 

5.3 CHARACTERISATION OF POLYMER SUPPORTED 
METAL COMPLEXES 

	
129 

5.3.1 Characterisation of P-Mo0.2(salpen) 	 130 

5.3.2 Characterisaticn of P-VO(salpen) 	 132 

5.4 RESULTS AND DISCUSSION 	 137 

5 4 1 Catalytic activity of anchored vanadyl 
and molybdenyl complexes 	 137 

5.4.2 Recycling of the anchored vanadium and 
molybdenum catalyst 	 142 

REFERENCES 	 146 

CHAPTER 6 
SUMMARY AND FURTHER SCOPE OF THE WORK 

6.1 SUMMARY 	 149 

6.2 FURTHER SCOPE OF THE WORK 	 154 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

