SYNTHESIS, CHARACTERIZATIONS AND CORROSION
INHIBITION SCREENING OF SCHIFF BASE LIGAND
AND ITSCOBALT (IT) COMPLEX

NURUL SHUHADA SHAHARUDDIN

Final Year Project Report Submitted in
Partial Fulfilment of the Requirement for the
Degree of Bachelor of Sciences (Hons.) Chemistry
in the Faculty of Applied Sciences
Universiti Teknologi MARA

JULY 2017



This Final Year Project Report entitled “Synthesis, Characterization And
Corrosion Inhibition Screening Of Schiff Base Ligand And Its Cobalt(ll)
Complex™ was submitted by Nurul Shuhada Shaharuddin, in partial fulfilment of
the requirements for the Degree of Bachelor of Sciences (Hons.) Chemistry, in the
Faculty of Applied Sciences. and was approve by

SitiXorfah)Mohd Shotor
Supervisor
B. Sc. (Hons.) Chemistry
Faculty of Applied Sciences
Universiti Teknologi MARA
Kuala Pilah Campus
72000 Kuala Pilah Negeri Sembilan

(V75

Mazni Mush ~

Project Coordinator Head of Programme

B. Sc. (Hons.) Chemistry B. Sc. (Hons.) Chemistry
Faculty of Applied Sciences Faculty of Applied Sciences
Universiti Teknologi MARA Universiti Teknologi MARA
Kuala Pilah Campus Kuala Pilah Campus

72000 Kuala Pilah 72000 Kuala Pilah

Negeri Sembilan Negeri Sembilan

Date: t/8/ 201%



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION
1.1  Background of Study

1.1.1 Corrosion
1.2 Problem Statement
1.3 Significance of the Study
1.4 Objectives of the Study

CHAPTER2 LITERATURE REVIEW

2.1  Synthesis of Schiff bases and their Metal Complexes

2.2 Characterization of Schiff bases ligands and their Metal Complexes
2.2.1 Elemental Analysis (CHNS)
2.2.2 Attenuated Total Reflectance Infrared (ATR-IR)
2.2.3 Ultraviolet-Visible Spectroscopy (UV-Vis)

2.3 Anti-corrosion Activity of the Schiff base ligands and their Metal
Complexes

CHAPTER 3 METHODOLOGY
3.1  Materials
3.1.1 Chemicals
3.1.2 Apparatus
3.2  Characterization
3.2.1. Elemental Analyzer
3.22 ATR-IR spectroscopy
3.2.3 Ultraviolet-Visible (UV-Vis)
3.2.4 Molar conductivity
3.2.5 Melting point

iv

Page
iii
iv
Vi
vii
ix
Xi
Xii

O 00 Wy —

)

11
14
14
16
20
22

26
26
26
27
27
27
28
28
28



3.3

34

Methods

3.3.1 Synthesis of Schiff base ligand, N, N-Bis
(4-chlorobenzaldehyde)-o-phenylenediamine

3.3.2 Synthesis of Co(ll) complex

Corrosion Inhibition Screening

3.4.1 Preparation of Solution

34.2 Weight loss method

CHAPTER 4 RESULTS AND DISCUSSION

4.1
4.2
4.3
4.4
4.5
4.6
4.7

Synthesis of Schiff base ligand and metal complex
Physico-chemical Analysis

Elemental Analyzer

Infrared Spectral Data

UV-Vis analysis (electronic absorption spectra)
Molar conductivity measurements

Corrosion inhibition study

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS

5.1
5.2

Conclusion
Recommendations

CITED REFERENCES
APPENDICES
CURRICULUM VITAE

29
29

30
31
31
31

32
34
35
36
39
41
42

46
48

50
53
57



ABSTRACT

SYNTHESIS, CHARACTERIZATION AND CORROSION INHIBITION
SCREENING OF SCHIFF BASE LIGAND AND ITS
COBALT(II) COMPLEX

N,N-Bis (4-chlorobenzaldehyde)-o-phenylenediamine and Co(ll) complex were
synthesized by using condensation method and also have been characterized by
using elemental analyser (CHNS), ATR-IR and Ultraviolet-Visible (UV-Vis)
spectroscopy, molar conductivity and melting point determination. The melting
points of the ligand and complex are 125 °C and >300 °C respectively. The
elemental analysis found that the actual percentage of C, H and N for ligand and
complex were in good agreement with the theoretical percentage. The major bands
that are expected in IR spectral data for ligand were at 3100 cm*!, 1640 cmand
1250 cm™! which were assigned for v(N-H), v(C=N) and v(C-N) respectively. All
these bands were shifted to higher frequency after complexation between ligand and
Co(Il) metal center occurred showing that the ligand coordinated through the
azomethine nitrogen. A new band assigned for v(M-N) peak was observed at 750
cm”! which confirm the bonding between ligand and Co(Il) metal center. For UV-
Vis analysis, at 415 nm was assigned for d-d transition for metal center. For anti
corrosion screening, the general trends were observed where as the concentration of
inhibitor increase, the corrosion rate will decrease and the percentage of inhibition
efficiency will increase. The Co(Il) complex shows a better corrosion inhibition
efficiency compared to the ligand.

xi
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