CONTENTS

CHAPTER 1

INTRODUCTION

Literature survey on the spectra of azo dyes.

Literature survey on the metal chelates of azo cdmpounds.
Literature survey on dyeing processes of textiles, fibres
and mixed blends with dyes and their chelates.

Aim of the Present Investigation

CHAPTER II

EXPERIMENTAL

Preparation of the Diazonium Salt Solution and Dyes.

A- Preparation of solutions.

B- Working procedure .

Spectral. measurements of the free ligands.

3+ 12+ 2+ 2+

Chelation with Mn?*, Fe*, Co?*, Ni%*, Cu?* and zn
a- Studies of the chelates in solution.

b- Studies of the solid chelates.

Application and dyeing of nylon 6 fabric by azo dyes

and their complexes.

CHAPTER III

RESULTS AND DISCUSSION FOR THE SPECTRAL

CHARACTERISATION OF THE AZO DYES

Page

13

19

24

25
27
28
28
29
29

30

33




A)

B)

i

Page

The electronic absorbtion spectra of the azo dyes in organic

solvents. 36
The electronic absorption spectra of mono- and bis-azo dyes in

ethanol. 37
The electronic absorption spectra of mono- and bis-azo-

compounds in different organic solvents. : 40
Spectral behaviour of some mono-and bis-azo compounds in

buffer solutions containing organic solvents and the determination

of their acid ionisation constants. 49

Infrared spectra of free mono- and bis-azo compounds. 69

lH NMR - spectra of some azo dyes. 75
CHAPTER IV

RESULTS AND DISCUSSION OF THE CHARACTERISATION

OF CHELATES WITH MONO AZO DYES

Studies in solution:
- Conductomeric titration of solutions of ligands with
transition metal ions. : 82
-  Potentiometric titration of solutions of ligands and their
metal chelates with NaOH solution. 36
Studies of the solid complexes
- The elemental analysis and molar condutivities of some
chelates of mono- azo dyes. 100
- Thermo-gravimetric analysis (TGA) of metal chelates of
mono-azo-dyes. 103
- Infrared spectra of solid metal chelates of azo-dyes. 107

- Metal chelates of some mono-azo compounds. 107




A)

-ifi-
Proton magnetic resonance spectra of mono-azo dyes.
metal ion chelates.
Electronic absorption spectra of solid chelates in nujol

mull and DMF

CHAPTER V
RESULTS AND DISCUSSION FOR CHARACTERISING THE
CHELATES OF BIS AZO DYES WITH

TRANSITION METAL IONS

Studies in solution :

‘benzene di-(g -diketone} with Mn

Conductometric titration of solutions of bis-azobenzene

2+

di-(B -diketone) with Mn2*, Fe*, Co?*, Ni%*, Cu?* and

zn* ions.
Potentiometric titration studies of chelates of bis-azo-
2+ 2 2+

’ Fe3+, Co +, Ni©,

Cu2+ and Zn2+ ions.

Studies of the solid complexes

The elemental analysis and molar conductivities of some
chelates of bis-azo dyes.
thermo-gravimetric analysis of some metal chelates of bis-

2+, Zn2+ and Cu2+ ions.

azo-dyes (Hla_c) with Co
IR-spectra of metal chelates of some bis-azo-compounds.
lH nmr-spectra of m- and p-bis-azobenzene~

di-( B -diketone) - Zn(ll) chelates.

Electronic spectra of solid chelates of some bis-azo dyes

ma-c’ Iva,b with metal ions.

Page

118

122

130

131

139

14]

145

155

158




-iv- Page

- Electron spin resonance spectra of chelates 161

CHAPTER VI
APPLICATION OF MONO- AND BIS-AZO DYES AND

THEIR COMPLEXES ON NYLON 6 FABRIC

- Dyeing of nylon 6 fabric using the mono- and bis-azo

dyes and their‘ metal chelates 165
‘a- Fastness to washing "2" 165
b- Fastness to perspiration N 165
c- Fastness to rubbing 166
d- Fastness to light 167
e- Colour measurement 167
-~ Results and discussion 168

1- Effect of metal ion concentration on treated nylon
with dyes at constant time (30 min.) and temperature 100°C 168

2- The effect of time 170

(oY)
)

Effect of temperature 171

4- Treatment of dyed nylon 6 with 10 % metal ions at

30 mins. and 100°C | 173
GENERAL DISCUSSION 181
SUMMARY 192
REFERENCES 198

ARABIC SUMMARY

I I3 I I I I KK




