
THE UTILIZATION OF ALUMINUM WASTE AS SAND
REPLACEMENT IN CONCRETE

MOHD KHAIRUL BIN MOHD ZUBAIDI

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

in the Faculty of Applied Sciences
Universiti Teknologi MARA

JULY 2014



ACKNOWLEDGEMENTS

Alhamdulillah, thanks to Allah S.W.T, who give me the opportunity to complete this

final year project, which is the title of "The utilization of aluminum waste sand

replacement in concrete". Final year project report has been prepared to fulfill the

requirement of finishing Bachelor Of Science (Honours) Physics.

I would like to express my deep sense of gratitude that my internal guide, Prof. Madya

Dr. Azhan Bin Hashim, a lecturer at the faculty of applied science at UiTM Pahang and

also provide guidance as my supervisor for his noble and useful suggestions, which have

helped me in completing the project, the current time session 2013/2014 two semesters.

I take great pleasure in thanking all the lecturers and staff faculty of applied science for

their cooperation during my final year projects that have given valuable information,

suggestions and guidance in the compilation and preparation of this final year project

report.

Finally, but importantly, I would like to express my thanks and appreciation to my

beloved parents Mr.Mohd Zubaidi Bin Kasim and Madam Sabariah Binti Mohamed for

the blessing of their families and other for cooperation, encouragement, constructive

suggestion and full support for the completion of the report, from the beginning until the

end. Also thanks to all my friends all the people, they have contributed to support my

work and help me during the final year of progress until it is fully completed.

Mohd Khairul Bin Mohd Zubaidi

iii



TABLE OF CONTENTS

ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES
LIST OF ABBREVIATIONS
ABSTRACT
ABSTRAK

CHAPTER 1 INTRODUCTION
1.1 Overview of the Research
1.2 Problem Statement
1.3 Objective of the Research
1.4 Scope of Study
1.5 Significant of the Research

CHAPTER 2 LITERATURE REVIEW
2.1 Introduction
2.2 Concrete

2.2.1 Aggregate
2.2.2 Sand
2.2.3 Cement
2.2.4 Water
2.2.5 Admixtures

2.3 Factors the Strength of Concrete
2.3.1 Water-cement ratio
2.3.2 Degree of compaction

2.4 Aluminum
2.4.1 Properties Aluminum

2.4.1.1 Physical Properties
2.4.1.2 Chemical Properties
2.4.1.3 Mechanical Properties

2.5 Recycle Material
2.5.1 Recycle Aluminum
2.5.2 Advantages Recycle Aluminum

2.6 Engineering Properties of Concrete
2.6.1 Workability
2.6.2 Strength
2.6.3 Durability

iv

Page

iii
iv
vi
vii
viii
ix
x

1
2
3
4
5

6
6
7
8
8
9
10
12
12
12
13
13
14
15
15
16
17
18
19
19
19
19



2.7 Summary 20

CHAPTER 3 METHODOLOGY
3.1
3.2
3.3

3.4
3.5
3.6

Introduction
Preparation of Material
Materials
3.3.1 Cement
3.3.2 Sand
3.3.3 Aggregate
3.3.4 Water
3.3.5 Aluminum Waste
Mixing Procedure
Preparation of Sample
Testing
3.6.1 Slump Test
3.6.2 Compressive Strength
3.6.3 Water Absorption

21
21
22
23
23
23
23
24
25
25
27
27
28
29

CHAPTER 4 RESULT AND DISCUSSION
4.1 Introduction
4.2 Results

4.2.1 Slump Test
4.2.2 Compressive Strength
4.2.3 Water Absorption

CHAPTER 5 CONCLUSION AND RECOMMENDATION
5.1 Introduction
5.2 Conclusion
5.3 Recommendation
5.4 Commercialization

REFERENCES

APPENDICES
CURRICULAR VITAE

v

3l
31
31
34
37

38
38
39
40

41

43
49



ABSTRACT

THE UTILIZATION OF ALUMINUM WASTE AS SAND

REPLACEMENT IN CONCRETE

Development activities III construction sector have caused senous problems

throughout the world as the natural resource depletion and produce large

amounts of waste. In Malaysia, the main problem appeared when most of the

waste was abandoned and not recycling. Such conditions can cause problem such

as environmental pollution. The use of these materials not only helps in the

natural resources such as sand, aggregate, cement and other building. However, it

also helps in reducing the manufacturing cost of the concrete. In addition, the

reduction in the cost of waste disposal, saving manpower and the environment

from the effects of pollution are the benefits derived from the use of waste

materials. The properties of containing aluminum waste as sand of sand were

investigated in this study. Aluminum waste was used as a partial replacement for

sand at I%, 2% and 5% of the concrete mixes. A study was conducted on the use

of recyclable aluminum materials, as sand replacement material in concrete mix

with replacement of I%, 2% and 5%. Lab tests, including slump tests,

compressive strength and water absorption were conducted in this study. As a

result, samples containing 1% aluminum waste has better performance in terms

of strength and containing 5% aluminum waste has good resistance to water

absorption. Using waste in concrete is an interesting possibility for economy on

waste disposal on waste disposal sites and conservation of natural resources.
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