
1 

 

UNIVERSITI TEKNOLGI MARA 

 

RECYCLING OF EPDM WASTE: EFFECT OF 

RECYCLED EPDM (R-EPDM) LOADING TO 

MECHANICAL AND CHARACTERIZATION 

PROPERTIES OF PP/R-EPDM BLENDS 

 

 

NUR AZIERA BINTI ABDUL MANAF 

 

 

 

Final year project proposal submitted in fulfillment of the requirement of the 

degree of Degree of Bachelor of Sciences (Hons.) Polymer Technology 

 

Faculty of Applied Sciences 

 

JULY 2019 

 

  



3 

 

AUTHOR’S DECLARATION  

I declare that the work in this proposal was carried out originally with my own work otherwise 

indicated or acknowledged as a reference work.  

I, hereby, acknowledge that I have been supplied with the Academic Rules and Regulations for 

Post Graduate, Universiti Teknologi Mara regulating the conduct of my study and research.  

 

Name of Student  : Nur Aziera Binti Abdul   

Student I.D. No.  : 2017413006  

Program              : Bachelor of Science (Hons) Polymer Technology  

Faculty               : Faculty of Applied Science  

Thesis                 : Recycling of EPDM Waste: Effect of R-EPDM Loading to Mechanical and 

Characterization Properties of PP/R-EPDM Blends 

 

 

Signature of Student: ……………………………………………..  

Date: 

  



5 

 

TABLE OF CONTENTS 

 

                     Page 

CONFIRMATION BY PANEL OF EXAMINERS                                                             i 

AUTHOR’S DECLARATION                                                                                               ii                                                                             

ACKNOWLEDGEMENT                                                                                                      iii 

TABLE OF CONTENTS            iv 

LIST OF TABLES              v 

LIST OF FIGURES                 vi 

LIST OF ABBREVIATIONS AND SYMBOLS                                                                   vii 

ABSTRACT                                                                                                                              viii 

ABSTRAK                                                                                                                                x 

 

CHAPTER ONE: INTRODUCTION                                                                                  13                                     

1.1 Research Background                                                                                                   13 

1.2 Problem Statement                                                                                                        15 

1.3 Significance of Study                                                                                                   16 

1.4 Objectives of Study                                                                                                      17 

   

CHAPTER TWO: LITERATURE REVIEW                                                                     18 

2.1  Thermoplastic Elastomer                                                                                                   19 

2.2 Ethylene Propylene Diene Monomer                                                                                 21 

file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983220
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983221
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983222
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983223
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983225
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983229


6 

 

       2.2.1 Waste Ethylene Propylene Diene Monomer                                                            24 

       2.2.2 Recycled Ethylee Propylene Diene Monomer                                                         25    

2.3 Polypropylene                                                                                                                     26 

       2.3.1 Properties of Polypropylene                                                                                     28  

2.4 Rubber Recycling with Plastics                                                                                          29 

 

CHAPTER THREE: METHODOLOGY                                                                            31 

3.1 Material Description                                                                                                           31 

      3.1.1 Polypropylene                                                                                                            31 

      3.1.2 Recycled EPDM powder                                                                                           31 

3.2 Formulation of Blending                                                                                                    32 

3.3 Characterization Techniques                                                                                              33 

3.3.1 Fourier Transform Infrared Spectrometer (FTIR)                                                    33 

3.4 Mechanical Techniques Test                                                                                              34 

3.4.1. Tensile Test                                                                                                             34 

3.4.2 Impact Test                                                                                                               35 

3.5 Flow Chart Methodology                                                                                                   36 

 

 

CHAPTER FOUR: RESULTS AND DISCUSSIONS                                                       37 

 

4.1 Fourier Transform Infrared Spectroscopy                                                                         38 

4.1 Tensile Strength                                                                                                                 39 

4.2 Elongation at break                                                                                                            40 

4.2 Young Modulus's                                                                                                               41 

file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983230
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983234
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983240
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983241
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983251
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983252
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983255
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983256
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983257
file:///C:/Users/User/Downloads/journal/journal%20baru/New%20folder/thesis%20edit.docx%23_Toc532983259


11 

 

ABSTRACT 

 

 In this work, thermoplastic elastomers (TPE) were produced based on polypropylene 

(PP) and recycled ethylene propylene diene monomer (R-EPDM) through the internal mixer. 

The effect of addition amount of filler loading of recycled ethylene propylene diene monomer 

(R-EPDM) filled polypropylene composite was studied on the tensile test, impact test and 

characterization of final composite. For sample preparation, five sample with different R-

EPDM loading 0%, 10%, 20%, 30% and 40% were prepared. For the mechanical properties 

result, the highest tensile strength and Young’s Modulus show at 0% of R-EPDM loading and 

the highest elongation at break show at 20% of R-EPDM filler loading. The addition of R-

EPDM loading decreased the tensile strength and the Young’s Modulus, but the elongation at 

break showed significant improvement.  
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