
UNIVERSITI TEKNOLOGI MARA 

DEVELOPMENT OF PALM OIL BASED 
ANTI-CORROSION MATERIAL FOR 

UNDERWATER PROTECTION 

NAJMIDDIN YAAKOB 

Thesis submitted in fulfillment of the requirements 
for the degree of 

Master of Science 

Faculty of Chemical Engineering 

July 2007 



Candidate's Declaration 

I declare that the work in this thesis was carried out in accordance with the regulations 

of Universiti Teknologi MARA. It is original and is the result of my own work, unless 

otherwise indicated or acknowledged as referenced work. This thesis has not been 

submitted to any other academic institution or non-academic institution for any other 

degree or qualification. 

In the event that my thesis to be found to violate the conditions mentioned above, I 

voluntarily waive the right of conferment of my degree and be subjected to the 

disciplinary rules and regulations of Universiti Teknologi MARA. 

Candidate's Name 

Candidate's ID No 

Programme 

Faculty 

Thesis Title 

Najmiddin Bin Yaakob 

2004673697 

EH 780 

Faculty of Chemical Engineering 

Development of Palm Oil Based Anti-Corrosion Material 

for Underwater Protection 

Candidate's Signature 

Date 3 July 2007 



ABSTRACT 

Corrosion problem has become a normal scenario faced by industrial chemical 
companies especially refineries. Petroleum refineries spend millions of Ringgits to 
protect the underground pipelines from being corroded. To cut down cost, a new 
formulation of anti-corrosion material has been developed where the main constituents 
were from crude palm oil (CPO). Naturally, CPO consists of 50% saturated fatty acids, 
40%) mono-unsaturated and 9% polyunsaturated and approximately 1% of other 
components. The anti-corrosion formulation consists of CPO, epoxy and 
diethylenetriamine (DETA). Epoxy is produced by the reaction of bisphenol A with 
epichlorohydrin in an alkaline medium. DETA crosslinks the epoxy molecules and 
reacts with CPO to produce an imidazole derivative. A new anti-corrosion formula was 
developed from the synergist effect of combining DETA and CPO. Higher content in 
fatty acids causes more imidazole derivatives to be formed, which is the main factor in 
reducing corrosion rate. In order to increase the free fatty acid contents, the palm olein 
was blown with oxygen for few hours. The formulated anti-corrosion material was tested 
in various kinds of corrosive environment such as 1 M HC1 and sea water. For inhibitor, 
different concentrations at 2 g/L, 3 g/L and 4 g/L of inhibitor were analyzed in order to 
determine the inhibition efficiency. The temperatures for the corrosion environment 
were studied at 30°C, 50°C and 70°C. The inhibition efficiency was determined by using 
the Tafel analysis. A weight loss measurement was also conducted using mild steel 
coupons where the coupons were immersed in 1 M HC1 and seawater for 7 days. Results 
for the blown palm olein showed a significant increase in the free fatty acid contents 
from 34.19% to 50.71%). In 1 M HC1, the epoxy-blown olein sample showed a 
significant result as compared to that other inhibitors samples with an inhibition 
efficiency ranges from 89% to 94% In seawater, the inhibition efficiency ranges from 
62% to 85% at 30°C, 50°C and 70°C. The optimum concentration for the epoxy-blown 
olein inhibitor sample was obtained at 3 g/L and 4 g/L. 
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