
POLYPROPYLENE BLEND WITH CHARCOAL 

ZULIANA MOHD ARIFIN 

Final Year Project Report Submitted in 
Part ial Fulfi lment of the requirements for the 

Degree of Bachelor of Science (Hons) Polymer Technology 
in the Faculty of Applied Science 

Universiti Teknologi Mara 

APRIL 2008 



A C K N O W L E D G E M E N T S 

In the name of ALLAH S. IV. T., The Most Gracious and The Most Merciful 

All Praise is due to God. It is the deepest sense of gratitude of the al-Mighty Allah who 
gives strength and ability to me to complete my thesis. 

First of all I would like to express my most sincere gratitude and appreciation to my s 
upervisor, Dr Siti Zaleha Saad for her professionalism, advices, and constructive 
criticism. She had spared most of her precious time guiding me for the completion of my 
thesis. 

Thanks to all the Polymer Laboratory Assistants, for their assistance and technical 
guidance. Thanks to all my friends especially Mohd Radzi Ramli for the moral support 
and assistance during the completion of my thesis. 

Thank, 

ZULIANA M O H D ARIFIN 

in 



TABLE O F C O N T E N T S 

Page 

A C K N O W L E D G E M E N T S 
T A B L E O F C O N T E N T S 
LIST O F T A B L E S 
LIST O F F I G U R E S 
LIST O F ABBREVIATIONS 
A B S T R A C T 
A B S T R A K 

C H A P T E R 1 I N T R O D U C T I O N 
1.1 Background study and problem statement 1 
1.2 Significant of study 3 
1.3 Objective of the studies 4 

C H A P T E R 2 L I T E R A T U R E R E V I E W 
2.1 Introduction 5 
2.2 Material Selection 7 

2.2.1 Polypropylene 7 
2.2.2 Charcoal 9 
2.2.3 Stearic Acid 13 

C H A P T E R 3 M E T H O D O L O G Y 
3.1 Equipments 14 
3.2 F lowcha r t 15 
3.3 Specimen preparation 16 

3.3.1 Blending 16 
3.3.2 Crushing 17 
3.3.3 Compression 17 
3.3.4 Cutting 

3.4 Testing 
18 
18 

3.4.1 Tensile test 
3.4.2 Impact test 
3.4.3 Differential Scanning Calorimetry (DSC) 
3.4.4 Fourier Transform Infrared Spectrometer (FTIR) 
3.4.5 Flammability test 21 

19 
20 

21 

18 

IV 



A B S T R A C T 

A STUDY O F P O L Y P R O P Y L E N E P O L Y M E R BLENDS W I T H C H A R C O A L 
FIBER 

The effects of the presence of charcoal in polypropylene polymer blends w ere studied. 
This was the first attempt to produce new composite in industry by using charcoal 
incorporated into polypropylene polymer blends. Five type of testing had been done 
and conducted to determine the properties of the composite of polypropylene-charcoal. 
There were tensile strength, impact testing, Differential Scanning Calorimeter, Fourier 
Transform Infrared Spectrometer and flammability test. In this study, thermoplastic 
composites were made from blending virgin PP pellets with the charcoal by melt 
compounding and then compression molding. The mechanical properties and functions 
of these composites were investigated. The compositions of blended ratio were also 
studied in this work. The results show that the mechanical properties of the PP with 5 
wt% charcoal composites were better than that of the PP composites with 10, 15 and 20 
wt% of charcoal composition. The cystallinity of polymer blends decreased compared 
to neat PP. From flammability test, it was found that this composite was not suitable be 
used as flame retardant. 
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C H A P T E R 1 

I N T R O D U C T I O N 

1.1 Background and problem sta tement 

A composite material was a product lhat been produce by combining iwo or more 

materials to give new unique combination of properties. In composite materials, 

one phase is usually continuous and called the matrix, while the other phase is a 

reinforcing material which is called the dispersed phase. 

Making composite structures was more complex than manufacturing most metal 

structures. To make a composite structure, the composite material, the heat and 

pressure were applied. The resin matrix material Hows and when the heat is 

removed, it solidified. It can be formed into various shapes. In some cases, the 

fibers were bound tightly to increase the strength. One useful feature of 

composites was that they can be layered, with the fibers in each layer aligning in a 

different direction. 

Although fibers are strong they can be brittle. The matrix can absorb energy by 

deforming under stress. This approved that the matrix adds toughness to the 

composite. In some cases, fibers have good tensile strength but with low 

compressional strength. 
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