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ABSTRACT

In the first chapter a comprehensive review of the
chelating resins has been described. A review on the solid
membrane sensors using such resins as electroactive phase
has also been included in this chapter. Scope of the present
work has been indicated at the end of this chapter.
Synthesis of three novel chelating ion exchange resins, viz.
salicylaldoxime- formaldehyde (SOF), 2-salicylaldene
aminothiophenol-formaldehyde (STF) , and 2~
hydroxynaphthaldoxime -formaldehyde (HOF), has Dbeen
described in the second chapter. These resins have been
characterised by different techniques such as infrared

spectroscopy, elemental analysis etc.

In the third chapter the adsorption patterns of some
transition and inner transition metals using SOF, STF and
HOF resins have been discussed. Detailed studies of the
adsorption of cCu(II), 2Zn(II), Ni(II), Pd(II), Co(II),
Cd(II), Mn(II), Pb(II), Fe(II) on SOF resin have been
carried out. The resin showed good selectivity for the

following metal ions, the order of adsorption being :

Pb(II) _ 2n(II) _ Ni(II) > cu(II) > éd(II) > PA(II) >

Mn(II) > Fe(II) > Co(IT) .

The adsorption of Ni(II), Fe(II), P4A(II), Co(II),

Pb(II), Mn(II), 2Zn(II), C4(II), Cu(II) and some inner

(1)



transition metals on STF resin has been investigated. The

T

order of adsorption is

PA(II) . Fe(II) > Pb(II) > cu(II) > <cd(II) > Ni(II) >

Mn(II) > Co(II) > 12Zn(II).

The chelating resin HOF has been tested to study the
adsorption pattern of Pb(II), Co(II), Fe(II), PdA(II),
Ni(II), 2n(II) and Cu(II). The order of adsorption on this

-

resin, which exhibits good selectivity for some metals is :
Fe(II) _ Co(II) > Pb(II) > 2n(II) > Cu(II) > Ni(II) > Pd(II)

Effect of electrolytes like NaCl, NaNO; and Na,SO, (at
different ionic strengths) on the distribution coefficient
values for some of the metal ions wviz. Ni(II), P4A(II),
Fe(II), and Pb(II) on these three resins has also been
observed. The dependence of adsorption of metal ions viz.
Co(I11), Ni(Ii), Pb(II), etc. on the different particle size
of these resins has been studied. Separations of various
metals have been proposed in the chapter using the three
resins. Moreover a method has also been developed for the

separation of Pd(II) and has been described in this chapter.

The synthesis and characterization of metal chelates
using metal ions viz. Co(II), Ni(II), Cu(II) with SOF, STF
and HOF resins form the subject matter of the fourth

chapter. Metal chelates were prepared by condensing SOF, STF

(ii)



and HOF resins with metal acetates. All these metal chelates
have high melting -points and analysis indicates that they
have 1:1 and 1:2 metal ligand stoichiometry. Results
obtained from infrared techniques have been discussed to
understand the nature of bonding. Thermogravimetry and

magnetic susceptibility measurements were also useful in the

characterization.

In the fifth chapter the electrochemical behaviour of
SOF and STF resins 1is reported. The fabrication of the
membranes using SOF and STF and their characterization and
application as membrane sensors for the estimation of metal
ion concentration is given in this chapter. STF and SOF
resins exhibit selective affinity for a number of heavy
metal ions. Consequently these two membranes were tried for
the estimation of some metal ions viz. Pb, Cu, 2n. By
incorporating the SOF resins as electroactive phase, efforts
to develop a sensor for Zn(II) ions has been successfully
achieved. The two SOF resin membranes (Polystyrene/PVC
based) exhibit very good response to Zn(II) ion and membrane
electrode can measure its concentration in a fairly wide
range. The membranes of the resin STF can be utilized for

Pb(II) ion estimations at low concentration.

(iii)



CONTENTS

Page No.
ABSTRACT (i)
CHAPTER I GENERAL INTRODUCTION 1
1.1 SYNTHESIS OF CHELATING ION EXCHANGE RESINS 4
1.2 SOME CHELATING RESINS ‘ 9
1.2.1 Chelating Resins Containing 9
Iminodiacetic Acid

1.2.2 Immobilized Polyhydroxyanthraquinones 11

1.2.3 Macrocyclic Polythiocethers 11

1.2.4 Chelating Resins Containing 11

Nitroresorcinol

1.2.5 Chelating Resins Containing Oxime Group 12

1.2.6 Chelating Resins with Schiff ‘ 14
Base Ligands
1.2.7 Other Chelating Resins 15
1.3 ION SELECTIVE ELECTRODES 16
1.4 SCOPE OF THE PRESENT WORK 21
REFERENCES 24
CHAPTER II SYNTHESIS AND CHARACTERISATION OF 30
CHELATING RESINS
2.1 INTRODUCTION 30
2.2 EXPERIMENTAL 31
2.2.1 Reagents Used ' 31
2.2.2 Instrumentation 31
2.3 PREPARATION OF RESINS 32
2.3.1 Synthesis of Salicylaldoxime- 32

Formaldehyde Resin (SOF)



2.3.2 Synthesis of 2-Salicylaldene
Aminothiophenol Formaldehyde Resin(STF)

2.3.3 Synthesiss of 2-Hydroxynaphthaldoxime
Formaldehyde Resin (HOF)

2.4 CHARACTERISATION OF SOF,STF, AND HOF RESINS
2.4.1 Structural Characterisation

2.4.2 Thermal Characterisation

REFERENCES

CHAPTER III ION EXCHANGE STUDIES WITH THE NEW
CHELATING ION EXCHANGERS

3.1 INTRODUCTION
3.2 EXPERIMENTAL
3.2.1 Reagents
3.2.2 Instrumentation
3.2.3 Equilibration with Metal Ions
3.3 RESULTS AND DISCUSSION
3.3.1 Ion Exchange on SOF Resin
3.3.2 Ion Exchange on STF Resin
3.3.3 Ion Exchange on HOF Resin

3.3.4 Column Techniques for the Separation
of PA(II)

3.4 DESORPTION STUDIES ON THE RESINS

3.5 ADSORPTION PATTERN OF RESIN UNDER
INVESTIGATION VIS-A-~VIS SIMILAR REPORTED DATA

3.6 PROPOSED SEPARATIONS WITH THE RESINS

REFERENCES

32

33

33
34
40

46

48

48

49

49

50

50

53

53

59

67

72

73

74

77

80



CHAPTER IV

SYNTHESIS AND CHARACTERISATION OF
METAL CHELATES

4.1 INTRODUCTION

4.2 EXPERIMENTAL

- 4,2.1 Reagents

4.2.2 Analysis of Metal Chelates

4.2.3 Physical Measurements

4.3 PREPARATION OF METAL CHELATES

4.4 RESULTS AND DISCUSSION

4

4

4

4

REFERENCES

4.1

.4.2

.4.3

-4.4

Elemental Analysis
Infrared Spectral Studies
Magnetic Susceptibility Measurements

Thermogravimetric Analysis

CHAPTER V ION SELECTIVE ELECTRODES FROM CHELATING
ION EXCHANGE RESINS (SOF AND HOF)

5.1 INTRODUCTION

5.2 METHODOLOGY AND MATERIALS

Preparation of SOF and STF Resins

Requirements of Solid Precipitate
Based Ion Sensors

Preparation of Polystyrene Supported
Membranes

Preparation of PVC Supported Membranes

Determination of Functional
Properties of Resin Membranes

Theory and Measurement of Membrane
Potentials

82

82

84

84

84

85

85

86

86

87

90

94

98

100

100

102

102

103

105

106

108

111



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

