
 

 

DEVELOPMENT OF NATURAL RUBBER BASED 

COMPOUNDS FOR MANUFACTURE OF ABRASION 

RESISTANT GLOVES 

 

 

 

 

P.V.S.K. Ranasinghe 

158514N 

 

 

 

Degree of Master of Science 

 

Department of Chemical and Process Engineering  

  

 

University of Moratuwa  

Sri Lanka 

 

 

January 2020 



 

2 

 

DEVELOPMENT OF NATURAL RUBBER BASED 

COMPOUNDS FOR MANUFACTURE OF ABRASION 

RESISTANT GLOVES 

 

 

P.V.S.K. Ranasinghe 

158514N 

 

 

 

Thesis submitted in partial fulfillment of the requirements for the degree Master of 

Science in Polymer Technology 

 

 

 

Department of Chemical and Process Engineering  

  

University of Moratuwa  

Sri Lanka 

 

 

January 2020



 

i 

 

DECLARATION  

 

I declare that this is my own work and this thesis does not include any material 

previously submitted for a Degree or Diploma in any other University or institute of 

higher learning without the acknowledgement of the owner. To the best of my 

knowledge it does not contain any material previously published or written by any 

other person except where the acknowledgement is made in the text. 

Further, I hereby grant the non-exclusive right to University of Moratuwa, to reproduce 

and distribute my thesis, in whole or in part in print, electronic or other medium. I 

retain the right to use this content in whole or part in future work such as articles or 

books. 

  

  

Signature:                                                                         Date: 

  

The above candidate has carried out research for Master’s thesis under my 

supervision. 

  

Signature:                                                                          Date: 

 

 

 

 

 

 

 



 

ii 

 

DEDICATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

iii 

 

ACKNOWLEDGEMENT 

 

First of all, I humbly express my genuine gratitude to my internal supervisor, Dr Olga 

Gunapala, Senior Lecturer, Department of Chemical and Process Engineering, Faculty 

of Engineering, University of Moratuwa for immense support extended through 

supervision, guidance and advices throughout the period. 

 

It is a great pleasure to thank Prof. Jagath Premachandra, course coordinator of the 

MSc in Polymer Technology for the time, dedication and effort that he made. 

 

I would like to thank Prof Shantha Walpolage, Dr Shantha Egodage and all technical 

officers of Department of Chemical and Process Engineering for the persistent and 

generous help extended during the learning period. 

 

I would like to thank machine operators and laboratory staff of Midas Safety 

Workwear Lanka (Pvt) Ltd for their optimum support extended for me in conducting 

laboratory testing. 

 

Finally, I would like to thank all those who I was unable to mention for encouraging 

me and supporting me to make this research a success. 

 

 

 

 

 



 

iv 

 

ABSTRACT 

Key words: Abrasion resistance, Fume silica, Silane Coupling agent 

Industrial glove industry is a glooming industry which focuses performance enhancement with 

lowest possible cost. Abrasion resistance is one of the main performance indicators of an 

industrial glove. Abrasion resistance was improved in the study using reinforcing filler 

material and a coupling agent with a minimum cost. 

Surfynol was selected as the best dispersion agent to couple with fume silica and precipitated 

silica from a range of dispersion agents. Both silica materials were optimized for loading level 

and fume silica was selected as the filler with most abrasion resistance. The optimized loading 

level for fume silica was 7 parts per hundred rubber. Silane was used as the coupling agent for 

the semi-reinforcing filler material and it was optimized as 0.5 parts per hundred rubber for 

the best abrasion performance.  

The samples were tested and validated for abrasion resistance, tensile strength, cut resistance, 

tear resistance, puncture resistance, stiffness, grip and aging. Microscopic view of fume silica 

loaded glove sample was compared with that of calcium carbonate loaded glove sample and 

validated for subject of uniformity of coating layers. 

 Abrasion resistance was improved by using reinforcing filler fume silica instead of non-

reinforcing filler calcium carbonate. Silane was used as the coupling agent and it was 

optimized for the best abrasion performance. This newly developed receipt helped to improve 

the abrasion resistance by 6 times compared to traditionally manufactured gloves out of natural 

rubber latex filled with non-reinforcing filler calcium carbonate. 
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