
INHIBITIVE EFFECT OF SCHIFF BASES ON CORROSION OF MILD 
STEEL IN HYDROCLORIC ACID SOLUTION 

MOHD SHAHRIL BIN ANOAR 

Final Year Project Report Submitted in 
Partial Fulfilment of the Requirements for the 

Degree of Bachelor of Science (Hons.) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 

MAY 2009 

ii 



This Final Year Project report entitled "Inhibitive Effect of Schiff Bases on 
Corrosion of Mild Steel in Hydrochloric Acid Solution" was submitted by Mohd 
Shahril Bin Anoar, in partial fulfilment of the requirements for the Degree of 
Bachelor of Science (Hons.) Applied Chemistry, in the Faculty of Applied Sciences, 
and was approved by 

Prof. Madya Dr. Hadariah Bahron 
Supervisor 

Faculty of Applied Sciences 
Universiti Teknologi MARA 

En.Yong Soon Kong 
Co-Supervisor 

Faculty of Applied Sciences 
Universiti Teknologi MARA 

Ms. Saftciria M/Yahaya 
Project Coordinator 
B.Sc. (Hons.) Applied Chemistry 
Universiti Teknologi MARA 

iAA 
Dr. Yusairie Bin Mohd 
Head of Programme 
Faculty of Applied Sciences 
Universiti Teknologi MARA 

Date 3 ~2UHE QOd<] 

iii 



ACKNOWLEDGEMENTS 

In the name of God (Allah), the Most Gracious and the Most Merciful. 

First of all, praise to Allah S.W.T for His consent for this project to happen. I wish to 

express my heartfelt gratitude to my supervisor, Assoc. Prof. Dr. Hadariah Bahron 

for devoting her utmost of time and efforts with generosity and patience. I am 

indebted for all the guidance, valuable views, comments and co-operation given by 

her since the beginning of this final year project until it is fully completed. Also 

thanks to my co-supervisor Mr.Yong Soon Kong for his support. 

I wish to record my deepest gratitude to my late father Anoar bin Hj Othman and my 

lovely mother Sairah Khaton bte Arimullah for giving birth to me in to this world 

and taking care of me until I become who I am today. Also thanks to my brother and 

younger sister, Along, Angah, Ijai and Sharifah Zahra for their continuous support. 

I would also like to extend my appreciation to my friends that have given help, co

operation and friendship, their comment and criticism, all the laboratory assistants 

and also to those who have in one way or another helped with this final year project. 

Once again thanks to all. 

Mohd Shahril bin Anoar 

iv 



TABLE OF CONTENTS 

Page 

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

IV 

v 
vii 
viii 
ix 
x 
xi 

CHAPTER 1 INTRODUCTION 
1.1 Background 

1.1.1 Corrosion 1 
1.1.2 Corrosion Inhibitor 2 

1.2 Significance of study 5 
1.3 Objectives of study 5 

CHAPTER 2 LITERATURE REVIEW 
2.1 Corrosion in acidic media 6 
2.2 Actions of corrosion inhibitor 7 
2.3 Schiff Bases 9 
2.4 Characterization of Schiff Bases 11 
2.5 Weight Loss Investigation 12 

CHAPTER 3 METHODOLOGY 
3.1 Material 17 
3.2 Structures of ligands 

3.2.1 Ligandof4-hbnp 18 
3.2.2 Ligand of 4-cbnp 19 

3.3 Preparation of Schiff base ligands 
3.3.1 Preparation of 4-hbnp ligand 20 
3.3.2 Preparation of 4-cbnp ligand 20 

3.4 Flowchart of preparation of ligands 21 
3.5 Characterization of Schiff bases 22 
3.6 Preparation of mild steel for weight loss measurement method 22 
3.7 Weight loss measurement method 23 

v 



ABSTRACT 

INHIBITIVE EFFECT OF SCHIFF BASES ON CORROSION OF MILD 
STEEL IN HYDROCLORIC ACID SOLUTION 

The syntheses of Schiff base compounds using 4-hydroxybenzaldehyde and 
4-chlorobenzaldehyde with N-phenyl-l,4-phenylenediamine have yielded two green 
semi-crystalline compounds. The characterization of the compounds is performed by 
infrared spectroscopy, NMR spectroscopy and elemental analysis. All the analyses 
have positively indicated the successful formation of the desired compounds. Weight 
loss measurement method have been used to study the inhibition effect of the Schiff 
bases 4-{(Z)-[(4-anilinophenyl)]imino]methyl}phenol (4-hbnp) and 7V-[(lZ)-(4-
chlorophenyl)methylene]-A/^-phenylbenzene-l,4-diamine (4-cbnp) on the corrosion of 
mild steel in 1 M HC1. Results show that both compounds possess excellent corrosion 
inhibition efficiency at the maximum values of 91.20 % and 95.37 %, respectively, 
increases with increasing concentration of the Schiff bases. The 4-hbnp reaches 
maximum inhibition efficiency (91.20 %) at 1 x 10'2 M whereas 4-cbnp reaches the 
highest inhibition efficiency (95.37 %) at 1 x 10"2 M. It is suggested that the corrosion 
inhibition on mild steel through adsorption is affected largely by the anchoring factor 
which seems to have played a more prominent role in the inhibiting property of the 
Schiff bases than the 7t-ring factor. 
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