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ABSTRACT 

The rubber industry is a global powerhouse, producing both natural and synthetic rubber 

for use in a wide range of products, including tyres. Sulphite, acids, bleaching agents, 

diammonium hydrogen phosphate, tetramethyl thiuram disulphide and zinc oxide are only 

a few of the chemicals used in the making of tyres, all of which have the potential to cause 

harm to humans and the environment. Rubber sector workers are exposed to numerous 

physical and mental health threats, especially stress, that may alter their hormone levels 

and weaken their immune systems. However, the threats to workers' health during the 

rubber mixing process in tyre manufacture are little understood. The researcher conducted 

interviews as a part of the data-gathering process for this study. Data collection was 

performed through interviews with a subset of the population picked randomly. This 

research examines how the chemicals used in tyre manufacturing process affect human 

health, steps to reduce those effects and whether there are discrepancies with international 

norms. 

Expert interviews were conducted to assess the stipulated occupational safety and health 

aspects in the tyre manufacturing process across four broad categories: machine needs, 

worker behaviours, management responsibilities and PPE (personal protective 

equipment) usage. The research findings imply that technical factors and worker 

behaviours have a considerably higher effect than managerial responsibility and use of 

personal protective equipment on safety and health. Further, lack of effective 

methodologies for measuring environmental contamination and poor use of personal 

protective equipment are of higher concerns. Due to Workers not wearing protective gears 

they expose to unexpected danger on the job.  Regular health evaluations, use of adequate 

personal protective equipment and training programmes are advised to improve workers’ 

health and safety in chemical mixing operations. Similar attention is recommended to 

prevent exposure to dangerous chemicals and accidents by designing and implementing 

effective ventilation systems and safe handling practices of chemicals. Also, it is 

recommended to go for alternative chemicals which has low risk to the workers. 



 

2 

 

. 

Key Words: Rubber Industry, Occupational Health and Safety, PPEs, Environmental 

Pollutants



 

3 

 

ACKNOWLEDGEMENT 

I would like to express my sincere gratitude to all those who have contributed to the 

successful completion of this research project. 

First and foremost, I would like to thank my research supervisor, Professor Nayantara De 

Silva for providing invaluable guidance, support and encouragement throughout this 

project. Her expertise, insight and feedback have been instrumental in shaping the 

research approach and ensuring its quality. 

I would also like to extend my appreciation to the participants who generously gave their 

time and shared their valuable insights with me. Their willingness to participate in this 

study was critical to its success and I am grateful for their contribution to my research. 

I would like to thank the staff of Moratuwa University, Department of Building and 

Economics, for their support and assistance throughout the project. Their expertise, 

resources and technical support were essential in completing this research.



 

4 

 

TABLE OF CONTENT 

ABSTRACT 1 

ACKNOWLEDGEMENT 3 

TABLE OF CONTENT 4 

LIST OF FIGURES 7 

LIST OF TABLES 7 

CHAPTER ONE 8 

1.0 INTRODUCTION 8 

1.1 Research Background 8 

1.2 Problem Statement 9 

To explore potential solutions for the occupational health issues that are caused by 

the chemicals use in rubber compound mixing process of tyre manufacturing 

facilities. 10 

1.3 Objectives 10 

1.4 Research Methodology 11 

1.5 Scope and Limitations 11 

1.6 Chapter Breakdown 11 

1.7 Chapter Summary 12 

CHAPTER TWO 14 

2.0 LITERATURE REVIEW 14 

2.1 Chapter Introduction 14 

2.1.1 Sri Lankan Tyre Manufacturing Industry 15 

2.2 Rubber Mixing Process in Tyre Manufacturing Facility 16 

2.3 Health Impacts of Rubber Mixing Process 19 



 

5 

 

2.3.1 Respiratory Effects 19 

2.3.2 Dermatologic Effects 20 

2.4 Preventive Measures to Avoid Health Impact at Tyre Mixing Process 21 

2.4.1 Personal Protective Equipment 21 

2.4.2 Administrative Controls 21 

2.4.3 Engineering Controls 22 

2.5 International Standards Used in Rubber Mixing Process to Minimise Health 

Impact 23 

2.5.1 ISO 2393: 2014 (Rubber test mixes — Preparation, mixing and 

vulcanization — Equipment and procedures) 23 

2.5.2 ASTM (American Society for Testing and Materials) 3182-21 24 

2.5.3 Guidelines of Tyre and Rubber Industries Safety Action Group 24 

2.5.4 Occupational Safety and Health Standards 1910 25 

2.5.5 National Emission Standards for Hazardous Air Pollutants 25 

2.5.6 NIOSH (National Institute of Occupational Safety & Health, USA) 

Standards 25 

2.6 Controlling Mechanisms Towards Health Impact 27 

2.7 Locally Used International Standards 29 

2.8 Proposed strategies used to Enhance Existing Practices in Rubber Mixing 

Process 30 

2.8.1 Use of Personal Protective Equipment 30 

2.8.2 Administrative Controls 31 

2.8.3 Engineering Controls 31 

CHAPTER THREE 34 



 

6 

 

3.0 RESEARCH METHODOLOGY 34 

3.1 Chapter Introduction 34 

3.2 Research Design 34 

3.3 Research Approach 34 

3.3.1 Qualitative Approach 35 

3.3.2 Quantitative Approach 36 

3.3.3 Mixed Approach 36 

3.3.4 Justification 36 

3.4 Research Process 37 

3.4.1 Background Study 37 

3.4.2 Literature Review 37 

3.4.3 Interview Guideline 39 

4.0 DATA ANALYSIS 43 

4.1 Introduction 43 

4.2 Analysing Gaps of Current Practices Based on Standard Practices. 43 

4.2.1 Gaps in Machine Requirements 44 

4.2.2 Evaluation of Workers Behaviour 47 

4.2.3 Gaps in Management Responsibility 48 

4.2.4 Gaps in use of personal protective equipment’s (PPE) 49 

4.3. Recommendations to Enhance Existing Practices 51 

CHAPTER FIVE 52 

5.0. Conclusions 52 

5.2. Recommendations 55 

5.3. Further Research Studies 56 



 

7 

 

References 57 

 

LIST OF FIGURES 

 Figure 1.1: Chapter backdown             12 

Figure 2.1: Charging conveyor for a Banbury mixerixer          16  

Figure 2.2:Rubber Mixing in the Tyre Manufacturing Industry                                       18 

 

Figure 4.1: Exhaust Availability at Feeding and Inspection          44 

Figure 4.2: Suitable Exhaust Availability on the Discharge Opening        45 

Figure 4.3: During the emergency exhaust should not be switch off         45 

Figure 4.4 : Evaluation of Mechanical Control System for Dust and Fume Removal     46 

Figure 4.5 : Mixing Temperature Control System           46 

Figure 4.6: Workers Behaviour              47 

Figure 4.7: Management responsibility            48 

Figure 4.8: Use of personal protective equipment’s           49 

Figure 4.9 – Total deviation from the international standard requirements.        50 

Figure 4.10. Expert’s Recommendations            51 

LIST OF TABLES 

Table 2.1: Summary of Requirements Given in International/ Local Standard             28 

Table 3.1: standard practices taken from different standard to assess gap with  

current practices            40 

Table 3.2: Experts selection criteria           42 

 

 


