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Abstract: Zinc is a relatively insoluble metal which is caused by the precipitation of zinc hydroxide. Zinc ions have 
been widely used as corrosion inhibitors along with various additives. The corrosion of various metals such as mild 
steel, copper, and aluminium have been prevented by zinc ions. Zinc ions exhibit good corrosion inhibition 
efficiency in acid medium, alkaline medium, and neutral medium. They can be used along with other inhibitors such 
as calcium gluconate, sodium molybdate, and sodium tungstate. Zinc ions show synergistic effects with these 
inhibitors. Various surface analysis techniques such as FTIR spectra, SEM, AFM, and EDAX have been used to 
analyze the nature of protective film formed on metal surface. Usually, the protective film consists of Fe2+ inhibitor 
complex along with Zn(OH)2. When zinc ions are used to prevent corrosion, the adsorption process obeys Langmuir 
adsorption isotherm. 
[R.Epshiba, A. Peter Pascal Regis, C. Rajarathinam, R. Betsy Clarebel and S.Rajendran. Role Of Zinc Ions In 
Increasing Corrosion Inhibition Efficiency. Researcher 2015;7(3):74-86]. (ISSN: 1553-9865). 
http://www.sciencepub.net/researcher. 12 
 
Keywords: Corrosion inhibition, zinc ions, metals, surface analysis, FTIR, SEM, AFM and adsorption isotherm. 
 
Introduction 

Zinc have been widely used as corrosion 
inhibitors1-70. After iron, aluminium and copper, zinc 
is usually the fourth-most used metal, competing with 
lead. Zinc gives excellent protection against the 
weather and moisture, so it is preferred. It is cheaper 
also. 

Zinc protects the iron by cathodic protection, 
since it is higher on the electrochemical scale than iron 
and will sacrifice itself to protect the iron, reducing it 
to the metal and eliminating rust. Zinc will not give 
cathodic protection if it becomes passivated, or 
covered by a closely adherent layer of hydroxide, 
since then the necessary currents cannot flow. 
However, the layer will protect the zinc from 
corrosion, also protecting the underlying metal. 
Zn(OH)2 is insoluble for pH between 6 and 13, and in 
this range the hydroxide will protect the zinc under 
water. 

 
Occurrence in Nature 

Zinc is a natural component of the earth’s crust 
and an inherent part of our environment. Zinc is 
present not only in rock and soil, but also in air, water 
and the biosphere. Plants, animals and humans contain 
zinc. 

Minerals and metals are mostly obtained from 
the earth’s crust. The average natural level of zinc in 
the earth’s crust is 70 mg/kg (dry weight), ranging 
between 10 and 300 mg/kg. 

Sphalerite, hemimorphite, smithsonite, and 
zincite are fairly common minerals; appearing in a 
variety of colours. Ore deposits containing zinc occur 
throughout the world in all of the major geological 
environments of deposition. Carbonate or shale hosted 
deposits tend to be the largest zinc deposits by volume. 

 
Uses 

The largest use of zinc is as a protective coating 
for iron. The process is called galvanizing with 
reference to the cathodic protection the zinc offers to 
the iron. Zinc has occasionally been used in coins and 
to make die castings. 

It supports the immune system and its ability to 
help the body heal wounds. Zinc is also essential to 
the senses of taste and smell. DNA cannot be 
synthesized without zinc, and zinc is also necessary 
for growth and development from gestation through 
adolescence. Zinc supplements act to allow the uptake 
of minerals and vitamins into the blood as well as the 
absorption of fats and proteins. 

 
Review and Discussion 

The use of zinc ions as corrosion inhibitors are 
discussed in the following section. 

 
Metals 

Zinc ions have been used to control the corrosion 
of various metals such as Mild 
steel1,3,4,5,6,8,11,14,22,30,35,54,63,70, Copper66, Aluminium2,65, 
Stainless steel20, Armco iron7 and Iron39.  
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Medium 
The inhibition efficiency of Zinc ions in 

controlling corrosion of metals in various environments 
has been investigated. Acidic medium66, Alkaline 
medium4,7,8,12,14,117,24,25,26,27,28,29,46,50,61 and Neutral 
medium1,9,11,16,20,21,31,42,45,47,57,65 have been used for this 
purpose. 

 
Inhibitor 

Zinc ions have been used alone or in combination 
with other inhibitors such as Sodium molybdate1,3,18,40,41, 
Calcium gluconate2, EPA4,25,26, 
HEDP10,11,13,15,18,22,28,34,37,40, PPA7,20,21, 2-CIEPA8,27,29, 
HEIBMPA9, NPMG12, SDS11, DTPMP16, CEPA23,24,26, 
CMPA24, Tartrate23, Resorcinol31, ATMP33,62, Ascorbic 
acid6,34, Phosphonate19,36,38, Tungstate39,48, 
Hexanesulphonic acid42, Malachite green49, Caffeine50, 
Fluorescein51, Phenolphthalein53, Calcium propionate52, 
Methyl orange54, Malonic acid55, Urea56, SOS57, PAE58, 
SPS59, Metronidazole61, Sodium meta vanadate63, GA64, 
MTI66, Thiomalic acid67, Thiophenol68 and L-Arginine70. 

 
Methods 

Various methods have been used to evaluate the 
inhibition efficiency of zinc ions. Weight-loss method1-

4,7,11,19,23-25,28,31,33,35,38,42-44,46-65,68,70, Electrochemical 
studies (Polarization and AC impedance)1-4,6-9,11-

14,16,19,21,23,25,26,29,30,33,35,38,41-45,46,48-68,70, FTIR spectra1,4,6-

9,11,17,20,24,25,30,31,33,35,44,45,47-57,59-61,64,67,68,70, UV-visible 
reflectance spectra1,3,4,17-23,28,49,57, Luminescence 
spectra3,17,20,21,23,24,33,46, AES spectra12, Cyclic 
voltammetry16,66,70, Gravimetry16,34,67, ESCA 
Techniques23, EDAX57, XPS9,12,30,35, XRD20,24,35,45,46, 
EDS13,41, EDX69, Fluorescence spectra26,47,49,57, Surface 
analysis by SEM2,13,20,30,31,41,57,60,64,65,67,70 and 
AFM2,3,31,47,50,59,60,65,70 have been used. 
 
Findings 

Using zinc ions as inhibitor, above studies have 
been conducted and following findings were reported: 
Isotherm: Generally, the adsorption of Zinc ions on 
metal surface obey Langmuir adsorption isotherm as 
supported by the studies of Apparao et al and Zhang et 
al 46,66. Adsorption of Zinc ions on metals like iron, 
Carbon steel obey adsorption isotherm. 
Type of inhibitor: Zinc ions have been used as mixed 
inhibitor8,20,25,26,28,29,34,44,54,55,56,61,63, Ternary inhibitor6,9, 
cathodic inhibitor62, anodic inhibitor 4,22,70. 
Nature of protective film: The protective films formed 
on metal surface when Zinc ions are used as corrosion 
inhibitors have been analyzed by FTIR, UV, SEM, 
AFM, and XPS. It is observed that the protective films 
consists of Fe2+ inhibitor complex is formed on anodic 
sites of the metal surface and Zn(OH)2 formed on the 
cathodic sites of the metal surface4,6,8,15,27,31,56. 
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