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ABSTRACT

CORROSION INHIBITION OF ZINC BY ORGANIC INHIBITORS IN
ACIDIC MEDIUM

This research investigates the effectiveness of organic inhibitors pyridine, diethylene
glycol (DEG), and phenol on the corrosion inhibition of zinc in acidic media. The
objective of this research are to determine the corrosion rate of zinc in HCl andH2SO4,
to evaluate the corrosion inhibition efficiency of zinc by the organic corrosion inhibitor
in both acids through weight loss method and to identify the corrosion inhibition effect
of zinc through optical microscope. Fourier Transform Infrared (FTIR) spectroscopy
was used to characterizes the inhibitors to confirm the presence of functional groups
crucial for adsorption onto the zinc surface. Corrosion of zinc was studied in
hydrochloric acid (HCl) and sulfuric acid (H₂SO₄) environments using the weight loss
method. The inhibitors are evaluated based on their ability to reduce the corrosion rate
and enhance surface protection. The highest efficiency for each selected inhibitor is
73.11% for diethylene glycol in HCl, 76.44% for pyridine in HCl and 71.28% for
phenol in H2SO4 . Surface morphology analysis further confirms the protective layer
formation by the inhibitors. The findings highlight the potential of organic inhibitors as
environmentally friendly alternatives to conventional methods, contributing to
sustainable corrosion prevention strategies.



vi

TABLE OF CONTENTS

Page
ABSTRACT iii
ABSTRAK iv
ACKNOWLEDGEMENTS v
TABLE OF CONTENTS vi
LIST OF TABLES viii
LIST OF FIGURES x
LIST OF SYMBOLS xii
LIST OF ABBREVIATIONS xiii

CHAPTER 1 INTRODUCTION
1.1 Background of Study 1
1.2 Problem Statement 3
1.3 Significance of study 4
1.4 Objectives 5
1.5 Scope and limitation 5

CHAPTER 2 LITERATURE REVIEW
2.1 Corrosion

2.1.1 Introduction of Corrosion 7
2.1.2 Factors in Corrosion 8
2.1.3 Corrosion Prevention and control 11

2.2 Organic corrosion inhibitors
2.2.1 Organic corrosion inhibitors 12
2.2.2 Application of organic corrosion inhibitors for zinc in

various industries
13

2.3 Zinc
2.3.1 Properties of zinc 15
2.3.2 Corrosion of zinc in acidic medium 18
2.3.3 Corrosion inhibition of zinc by organic inhibitors 21

2.4 Pyridine
2.4.1 Properties of pyridine 23
2.4.2 Pyridine as organic inhibitor 25

2.5 Ethylene glycol
2.5.1 Properties of diethylene glycol 27
2.5.2 Diethylene glycol as organic inhibitor 28

2.6 Phenol
2.6.1 Properties of phenol 29



vii

2.6.2 Phenol as organic inhibitor 31

CHAPTER 3 METHODOLOGY
3.1 Materials 33
3.2 Chemicals 33
3.3 Equipment and instrument

3.2.1 Equipment 34
3.2.2 Instrument 35

3.4 Method
3.4.1 Characterization of organic inhibitors 35

3.4.1.1 Fourier transform-infrared (FT-IR) spectroscopy 35
3.4.2 Preparation of metal specimen 36
3.4.3 Preparation of corrosion inhibitors 36
3.4.4 Preparation of acid as corrosive medium 36
3.4.5 Weight loss method (Immersion test) 37
3.4.6 Surface morphology studies 42

3.5 Experimental designs/ Flow chart 43

CHAPTER 4 RESULTS AND DISCUSSION
4.1 Characterization of Organic Extract 44

4.1.1 Fourier transform infrared (FTIR) 44
4.2 Corrosion analysis 49

4.2.1 Analysis of different concentrations of diethylene glycol in
HCl

49

4.2.2 Analysis of Different Concentrations of Diethylene Glycol
inH2SO4

56

4.2.3 Analysis of different concentrations of pyridine in HCl 62
4.2.4 Analysis of different concentrations of pyridine inH2SO4 68
4.2.5Analysis of different concentrations of phenol in HCl 74
4.2.6Analysis of different concentrations of phenol inH2SO4 80

4.3 Summary of overall analysis 85
4.4 Surface Morphology of Specimens 86

CHAPTER 5 CONCLUSIONS AND RECOMMENDATION
5.1 Conclusions 89
5.2 Recommendation 90

CITED REFERENCES 91

CURRICULUM VITAE 98


	ABSTRACT
	CORROSION INHIBITION OF ZINC BY ORGANIC INHIBITORS
	This research investigates the effectiveness of or
	ABSTRAK
	Penyelidikan ini menyiasat keberkesanan perencat o
	ACKNOWLEDGEMENTS
	4.1  Characterization of Organic Extract
	LIST OF TABLES
	LIST OF FIGURES

	CHAPTER 1
	INTRODUCTION
	1.1 Background of study
	CHAPTER 2
	LITERATURE REVIEW 
	2.1Corrosion
	2.1.1Introduction of corrosion
	2.1.2Factors in corrosion
	2.1.3Corrosion prevention and control
	2.2Corrosion inhibitors
	2.2.1Organic corrosion inhibitors
	2.2.2Application of organic corrosion inhibitors for zi
	2.3Zinc
	2.3.1Properties of zinc
	The metal zinc has a glossy bluish white colour. A
	The 23rd most common element in the crust of the E
	Zinc is a naturally occurring element in soil, wat
	The main metal used to make American pennies is zi
	2.3.2Corrosion of zinc in acidic medium
	2.3.3Corrosion inhibition of zinc by organic inhibitors
	2.4Pyridine
	2.4.1Properties of pyridine
	2.4.2Pyridine as corrosion inhibitor
	2.5Diethylene glycol
	2.5.1Properties of diethylene glycol
	2.5.2 Diethylene glycol as corrosion inhibitor
	2.6Phenol
	2.6.1Properties of phenol 
	2.6.2Phenol as corrosion inhibitor

	3.1Materials 
	3.2Chemicals
	3.3Instrumentations
	3.3.2Instrument
	3.4Procedures
	3.4.1Characterization of organic inhibitors
	3.4.2Preparation of metal specimen
	3.4.3Preparation of corrosion inhibitor
	3.4.4Preparation of acid as corrosive medium
	3.4.5Weight loss test (Immersion test)
	3.4.6Surface Morphology Studies
	3.5Experimental designs/ Flow chart
	4.1 Characterization of Organic Extract
	4.2 Corrossion Analysis
	4.3Summary of overall analysis
	Table 4.16 Average corrosion rate in acidic medium
	Corrosion Medium
	Corrosion Rate, CR (mm/yr)
	1M HCl
	139.22
	0.5M �H�2��SO�4�
	145.42
	Table 4.17 Summary of highest IE% from corrosion t
	Corrosion inhibitor
	Inhibition Effeciency, IE%
	HCl
	�H�2��SO�4�
	DEG
	73.11
	60.52
	Pyridine
	76.44
	72.99
	Phenol
	68.58
	71.28
	4.4Surface Morphology of Specimens



