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ABSTRACT

Much attention has focused on nitrosamines in the rubber industry-both in

workplace air and in the rubber products themselves. Thus while a correlation

between accelerator usage and nitrosamine formation is well known, the efficiency

of such conversion appears to be highly variable.

Since nitrosamines are derivatives of secondary amines, as are many rubber

chemicals (accelerators and sulphur donors) a correlation between accelerator

usage and nitrosamine formation is not surprising, the link having been established

as long ago as 1980. The proposed work will involve a detailed investigation of the

way in which Nitrosamine-free accelerators influence the Kinetics of cross-linking in

natural elastomers.



K.D. Arunashanthi (2003)

Table of content

Acknowledgement ii

Declaration iii

Abbreveations IV

List of table v

List of graph vi

List of figure vii

Abstract viii

Table of content ix

1.0 Introduction 1

1.1 Material 2
1.2 Method 5
1.3 Aim and objectives 6

2.0 Literature search and theory 7

2.1 Nitrosamine: Environment issues and alternatives 7

2.2 Nitrosamine formation in rubber and influence of mixing 13
2.3 Nitrosamine formation in rubber and influence of cure 14
2.4 Sulphur vulcanisation 15
2.5 Nitrosamine and cancer 21

3.0 Experimental 26

3.1 Mix preparation 26

3.2 Investigation of cure characteristics 29
3.3 Kinetics of vulcanisation 31

4.0 Data and analysis

4.1 Cure characteristics

4.2 Kinetics of vulcanisation

33

33
34

IX



e;
KD

-

. . Arunashanthi (2003) ~/

4.3 Statistical analysis on cure characteristics 37

5.0 Discussion

5.1 Cure characteristics

5.2 Visualisation of analysis

5.3 Verification of statistical analysis

40

40

42
45

6.0 Conclusion and future work 47

x


