
a>CH OS IbB
:

DEVELOPMENT OF A SOLID TIRE BLACK TREAD 

COMPOUND WITH EXTREMELY LOW POLYCYCLIC 

AROMATIC HYDROCARBON CONTENT

I

i

Vinod Asantha Silva Anthony Pulle

158518 F

Dissertations submitted in partial fulfillment of the requirements for the Degree Master of
Science in Polymer Technology

Department of Chemical & Process Engineering

'I'b' Jr
University of Moratuwa 

Sri Lanka
cv £or9

February 2020

f-'
<56University of Moratuwa

TH4162

[ th 4162



DECLARATION

: I declare that, this is my own work and this thesis does not incorporate without 

acknowledgement any material previously submitted for a degree or diploma in any other 

University or Institute of higher learning and to the best of my knowledge and belief it does not 

contain any material previously published or written by another person except where the 

acknowledgement is made in the text.

1

:

i

'
Also, I hereby grant to the University of Moratuwa the non-exclusive right to reproduce and 

distribute my thesis, in whole or in part in print, electronic or another medium. I retain the right 

to use this content in whole or part in future works (such as articles or books).:

i

ZOZO-oZ- II ■lW>

Date:Signature:

: The above candidate has carried out research for the Masters thesis under my supervision.

- os. H .
tD ■■ $ • G\ ■ Gris iVg Wx

Signature of the external supervisor: Date

^ro & * A * 3* )<.
DateSignature of the internal supervisor:



ii 

 

ACKNOWLEDGEMENT 

First I would like to express my sincere gratitude to the management of Global Rubber Industries 

(Pvt.) Ltd. for providing me this opportunity and financial assistance to enhance my knowledge 

in polymer technology. 

I would also like to extend my profound appreciation to my external supervisor Dr. Dilhara 

Edirisinghe for all the support and encouragement that she provided me during the master’s 

degree program. 

I greatly appreciate the support received from Prof. Jagath Premachandra, the internal supervisor; 

you have been an ever-present beacon of support, encouragement, and advice. 

Further, my special thanks go to the staff members of Department of Research & Development, 

Global Rubber Industries for providing testing and laboratory facilities. 

Finally, I would like to acknowledge professors, lecturers and staff of the Department of 

Chemical and Process Engineering, University of Moratuwa, for coaching and support during the 

master’s degree program. 

 

 

 

 

 

 

 

 

 

 



iii 

 

ABSTRACT 

The Polycyclic Aromatic Hydrocarbons (PAHs) can be identified as a large group of organic 

compounds. These organic compounds have two or more fused aromatic rings that contain only 

carbon and hydrogen atoms. These PAHs are non-polar compounds, lipophilic and insoluble in 

water.  

Drinking water can be contaminated with PAHs and PAHs can be available mainly in coal and 

tar deposits. PAHs are hazardous and the extent to which it is hazardous depends on 

concentration of PAHs, time duration of exposure to PAHs and the type of PAHs. All PAHs are 

not hazardous to human health. Human exposure has various methods such as smoking rates, 

fuel types in cooking, pollution control on power plants, industrial processes and moving 

vehicles. Two methods are readily available in vehicle, which is emission of incomplete 

combustion of fuel and worn off parts in tires. 

Tread compound in tires is a source of PAHs due to the presence of some raw materials used in 

compounding such as processing oil and carbon black. Tire tread part contains up to 28% of 

extender oil to provide the required elasticity and stickiness. High aromatic (HA) oil content in 

car tires is in the range of 6% to 8% of the total tire mass and between 11% to 16% of the tread. 

These HA oils have a PAH content between 300-700 mg kg-1 and tire has an estimated PAH 

content in the range of 13.5 mg-112 mg kg-1. Default (tread) compound of industry was selected 

for this project and a rubber compound was developed with an extremely low PAH level by 

using alternative raw materials such as PAH free carbon black, glove reclaim (white), vegetable 

oil derivatives and coconut shell powder. The number of PAHs in the compound reduced to 

13.48 mg kg-1 from 51.6 mg kg-1
. 
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