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ABSTRACT 

This thesis seeks to identify fuel oil adulteration in Sri Lanka. Fuel oil can be 

adulterated by using waste lubricants, waste products and by-products. Adulterated fuel 

oil creates significant issues especially in the industries where fuel oil is being used for 

manufacturing and on their day to day functions. This research focuses to obtain details 

from fuel oil consumers about the quality of the fuel oil, which they have purchased 

from the suppliers and to discuss about the problems they have faced during usage. 

Additives are used in the manufacturing of lubricants and these contain Zn, Ca and/or 

P. Hence used lubes contain Zn, Ca and/or P and can be determined by ED-XRF 

analysis. Reference fuel oil does not contain those elements. Presence of those elements 

in marketed fuel oil can be considered as adulterated fuel oil with used lubes. Suspected 

fuel oils were collected from Industries, Tankers and sale points. Reference fuel oil 

samples were collected from Ceylon Petroleum Corporation. Reference fuel oil was 

analyzed for elements Calcium, Zinc and Phosphorous using ED-XRF installed in 

Lanka IOC PLC Trincomalee and it was confirmed that Ca, Zn and P were not 

contained in pure fuel oil. Used lubricants were tested using the same ED-XRF method 

and it was found that those elements contained in some used lubricants oil samples. 

Marketed fuel oils were analyzed using the same instrument and method and determined 

the content of Ca, Zn and P. Presence of a significant level of element content in Fuel 

oil could be identified as adulterated fuel oil using waste lubricants. 

Same selected fuel oil samples (10 numbers) were analyzed in an outside laboratory for 

the confirmation of the accuracy of the readings taken from ED-XRF. Lindel Industrial 

Laboratories Limited (ISO/IEC 17025 certified) laboratory was selected as outside 

laboratory and AAS test method was used to determine the content of Calcium and Zinc 

in fuel oil samples. Statistical analysis was used to compare the readings taken from 

ED-XRF and AAS. It was observed that 26 fuel oil samples out of 40 samples were 

adulterated with used lubricant. 

Laboratory blends in certain percentages of reference fuel oil and used lubricant were 

used to get an idea about the adulterated percentages of used lubricant in fuel oil. 
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