OPTICAL SPECTROSCOPY STUDY ON THE QUALITY
OF USED ENGINE OIL

Thesis is presented in partial fulfillment for the award of the
Bachelor of Electrical Engineering (Hons.)
UNIVERSITI TEKNOLOGI MARA

NOR NADIAH BT NORZEMI

FACULTY OF ELECTRICAL ENGINEERING
UNIVERSITI TEKNOLOGI MARA (UiTM)
SHAH ALAM

MAY 2010




ACKNOWLEDGEMENT

The successful completion of this thesis was made possible through the invaluable
contribution of a number of people. To say “thank you” to all of you is not even

enough to express my gratitude.

| especially want to thank my supervisor, Mr. Mohd Faizul b. Md Idros for generously
providing guidance on the project, for continuously encouraging me and pushing me
to my limits to complete this project, and for all the patience and support he gave me

since day one of my project completion.

To Mr. Fairul Nazmie b. Osman and Mr. Uzer b. Mohd Noor, my co-supervisors, |
am very much grateful for the knowledge both of you have imparted for the

improvement of this work. Your insights and comments are very much appreciated.

To all my friends who have lent a hand to complete this thesis, for the words of
encouragement and for helping me out with my project, also for your prayers and the
laughter — thank you from the bottom of my heart. My deepest gratitude goes to my
family for their unflagging love and support throughout my life. This research is

simply impossible without them. Thank you for all of your support, love and prayers.

Million thanks to all of you.

Nor Nadiah bt Norzemi

Faculty of Electrical Engineering
Universiti Teknologi MARA (UiTM)
Shah Alam, Selangor Darul Ehsan.

Malaysia.



ABSTRACT

One of the current global concerns today is on the pollution happened to the
environment caused by used engine oil. Some studies say that oil pollution caused
twenty years for the environment to recover to its original condition and a gallon of
oil can pollute a million gallons of fresh water [1]. Due to this dilemma, many
researchers have been made in order to find the best way in minimizing the quantity
of used engine oil disposed; hoping that by doing this can help in controlling the
pollution done to the nature. This paper proposes a study using spectroscopic
approach on the quality of engine oil where the aim is to find a way to reduce the
waste of used engine. Optical spectroscopy concept is apply where percentage of
reflectance intensity was measured using MCS600 ZEISS Spectrometer. The data was
summarized by a line graph and was verified using statistic approach called Student t-
Test. The outcome can lead to a conclusion where the higher kilometer of the engine

oil, the lower the intensity of light reflectance that will be obtained.



TABLE OF CONTENT

DECLARATION. ..ottt ii
ACKNOWLEDGEMENT ...ttt v
ABSTRACT Lt %
LIST OF FIGURE ...ttt viii
LIST OF TABLE ...t IX
LIST OF ABBREVIATIONS ...ttt X
CHAPTER 1 (INTRODUCTION) ....cciiiiiiiiiiiesiieeiee sttt 1
1.1  BACKGROUND.....ccttiiitii ettt 1
1.2  RESEARCH OBJECTIVE .....oiiiiie e 3
1.3 PROBLEM STATEMENT ..ottt 4
1.4 SCOPE OF RESEARCH ...ttt 5
1.5 ORGANIZATION OF THE THESIS ... 6
CHAPTER 2 (LITERITURE REVIEW) .....cciiiiiiiiceeee e 7
2.1 INTRODUCTION.....coiiiiiiiiiie it 7
2.2 ENGINE OIL ..ooiiiiii s 9
2.2.1  PROPERTIES OF ENGINE OIL.......ccccoiiiiiiiiiiiii, 9
222  GRADE OF ENGINE OIL ....coiiiiiiiiiiii 9
223 TYPESOFENGINEOIL ..., 11

2.3  SPECTROMETER ...t 13
2.3.1  MCS600 ZEISS SPECTROMETER........ccooiiiiiiic 13
2.3.2 OFK 30 MEASURING HEAD.......ccccoiiiiiiiiiic 14
2.3.3  ASPECT PLUS SOFTWARE ...t 15
2.3.4 COLOUR MEASUREMENT ......cccoiiiiiiiiii 15

2.4 LIGHT Lo 17
241 REFLECTION OF LIGHT ...ooiiiiiiii e 17
242  LAW OF REFLECTATION. ..ottt 18

Vi



CHAPTER 1

INTRODUCTION

1.1 BACKGROUND

Engine oil is a highly engineered fluid designed to allow proper engine performance
over a long service life. Engine oil prevent metal parts in engine from grinding with
each other by provides a hydrodynamic film between moving components. It also
helps in cleans up the engine, reduces corrosion by minimizing engine’s exposure to
oxygen, improves sealing and prevent friction from happened in order to cool up the

engine [2].

Nonetheless, the engine oil has a finite life due to the changes in fluid chemical and
physical properties as it will ultimately degrade during use. Their aging behavior
depends on the stability of additives such as antioxidants, anti-wear agents,
detergents, dispersants, friction modifiers, inhibitors and viscosity improvers [3].
When the engine oil reaches it end of useful life, it must be removed and replaced
with fresh oil in order to maintain engine protection. The quality of engine oil is
actually the measurement of the oil’s ability to perform the above functions that

determines the remaining useful life of the oil.

Most of engine’s manufacturers or dealers usually will suggest the customers to
change the engine oil of their vehicle at a constant time which is usually done during
vehicle’s servicing or according to the mileage interval where generally once every

two thousand kilometers for small vehicle like motorcycle and five thousand



	DECLARATION
	ACKNOWLEDGEMENT
	ABSTRACT
	LIST OF FIGURE
	LIST OF TABLE
	LIST OF ABBREVIATIONS
	CHAPTER 1
	INTRODUCTION
	1.1 BACKGROUND
	1.2 RESEARCH OBJECTIVE
	1.3 PROBLEM STATEMENT
	1.4 SCOPE OF RESEARCH
	1.5 ORGANIZATION OF THE THESIS

	CHAPTER 2
	LITERITURE REVIEW
	2
	2.1 INTRODUCTION
	2.2 ENGINE OIL
	2.2.1 PROPERTIES OF ENGINE OIL
	2.2.2 GRADE OF ENGINE OIL
	2.2.3 TYPES OF ENGINE OIL
	2.2.3.1 FULLY SYNTHETIC
	2.2.3.2 SEMI-SYNTHETIC
	2.2.3.3 MINERAL


	2.3 SPECTROMETER
	2.3.1 MCS600 ZEISS SPECTROMETER
	2.3.2 OFK 30 MEASURING HEAD
	2.3.3  ASPECT PLUS SOFTWARE
	2.3.4 COLOUR MEASUREMENT
	2.3.4.1 FORMATION OF THE COLOR IMPRESSION


	2.4 LIGHT
	2.4.1 REFLECTION OF LIGHT
	2.4.2 LAW OF REFLECTATION


	CHAPTER 3
	METHODOLOGY
	3
	4
	4.1 INTRODUCTION
	4.2 SAMPLE COLLECTION
	4.3 DATA COLLECTION
	4.3.1 DATA FROM ASPECT PLUS SOFTWARE

	4.4 DATA VERIFICATION
	4.4.1 STUDENT t-TEST


	CHAPTER 4
	RESULT AND DISCUSSION
	4.1 INTRODUCTION
	4.2 ASPECT PLUS SPECTRUM
	4.3 MEAN SPECTRUM
	4.4 STUDENT t-TEST

	CHAPTER 5
	CONCLUSION AND FUTURE RECOMMENDATION
	5
	5.1 CONCLUSION
	5.2 FUTURE RECOMMENDATION

	REFERENCES
	APPENDIX A

