MECHANICAL BEHAVIOUR OF SPECIAL MORTAR MADE WITH
PALM OIL FUEL ASH (POFA) AS SAND REPLACEMENT UNDER

POST FIRE CONDITION

NIK NUR SYAFEENAZ BINTI MOHD EZANE

Final Year Project Report Submitted in
Partial Fulfilment of the Requirements for the
Degree of Bachelor of Science (Hons.) Physics

in the Faculty of Applied Sciences
Universiti Teknologi MARA

JANUARY 2020



TABLE OF CONTENT

ACKNOWLEDGEMENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION

1.1
1.2
1.3
1.4

Background of the study
Problem statement
Significant of study
Objectives of study

CHAPTER 2 LITERATURE REVIEW

2.1
2.2
2.3
24
2.5
2.6
2.7
2.8

Introduction

Limitation of mortar

Origin of POFA

Chemical composition of POFA
Particle size distribution of POFA
Pozzolanic reactions and its significants
Water/binder ratio

Length of curing

CHAPTER 3 METHODOLOGY

3.1
3.2

33

3.4

Introduction

Preparation of raw matcrials
3.2.1 Cement
3.2.2 Palm Oil Fuel Ash (POFA)
3.2.3 Sand
3.2.4 Water

Instrument and apparatus
3.3.1 Furnace
3.3.2 Mortar mould

Machine
3.4.1 Mortar mould compression machine
3.4.2 Mortar cube vibrating machine

v

Page
I
V1

VII
IX

XI

O nn b~ B

O W 00N

10
11
11
12

13
13
14
14
15
16
16
17
17
18
19
19
20



3.5
3.6
3.7
3.8

Mix proportion

Mixing Pocedure

Preparation of cube specimens
Test methods

3.8.1 Heating regime of mortar specimens
3.8.2 Determination of mechanical properties of the composite

CHAPTER 4 RESULTS AND DISCUSSION

4.1
4.2
4.3
4.4
4.5

Introduction

Mechanical properties of mortar
Compression strength

Impact of temperature rise on discoloration
Impact of heating on cracks pattern

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS

5.1
5.2

Conclusion
Recommendations

CITED REFERENCES
APPENDICES
CURRICULUM VITAE

21
22
23
25
25
25

26
26
26
27
37
37

42
42

45
48
S3



LIST OF FIGURES

Figure Caption Page
3.1 Cement 14
3.2 POFA 15
33 Sand 16
34 Furnace 17
3.5 Mortar mould 18
3.6 Mortar mould compression machine 19
3.7 Mortar cube vibrating machine 20
3.8 Flow chart of pozzolan mortar with POFA 24
4.1 Compressive strength of variation of POFA at normal 29
temperature
4.2 Maximum load of variation of POFA at normal 29
temperature
4.3 Compressive strength of variation of POFA at 200 °C 30
4.4 Maximum load of variation of POFA as at 200 °C 31
4.5 Compressive strength of variation of POFA at 400 °C 32
4.6 Maximum load of variation of POFA at 400 °C 32
4.7 Compressive strength of variation of POFA at 600 °C 33
4.8 Maximum load of variation of POFA as sand 34

replacement at 600 °C

4.9 Compressive strength of variation of POFA at 800 °C 35
4.10 Maximum load of variation of POFA at 800 °C 35
4.11 Average compressive strength verses temperature 36

4.12(a) Room temperaturc 39

vil



ABSTRACT

MECHANICAL BEHAVIOUR OF SPECIAL MORTAR MADE WITH
PALM OIL FUEL ASH (POFA) AS SAND REPLACEMENT UNDER
POST FIRE CONDITION.

Since many years ago, Malaysia is having a serious environmental issues in
disposing Palm Oil Fuel Ash (POFA) which is a waste produced by the process of
extracting the palm oil in palm oil mills. POFA is usually end up by being disposed
in the landfill. With the increasing of the palm oil production, the amount of this
waste in expected to increase gradually. In this project, the objective of the study is
to investigate the effect of Palm Oil Fuel Ash (POFA) on the mechanical behaviour
of mortar. The main objective of this study is to determine the relationship between
compressive strength with different percentage of POFA as a sand replacement.
Detailed study was conducted throughout the project. The experiment was
conducted by replacing 1%, 2%, 3% 4% and 5% of POFA by the weight of sand
and compared with control mortar 0% POFA. The mortar paste was poured into
specific cube mould and left to be dried for 24 hours. After that, the mortar then
immersed in a tank that full of water for 7 days to let the curing process begin before
subjected to heating process and compressive strength testing. The result of the
compressive strength are recorded and analysed. In conclusion, mortar with 1%
POFA reached higher strength at 200 °C compared to normal temperature.
Moreover, compressive strength of mortar with 4% POFA and 5% POFA slightly
increase from 200 °C to 600 °C . Mortar with 2% to 3% POFA achieved highest
compressive strength at 600 °C compared with the strength of mortar at normal
temperature.



