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Corrosion inhibitors had been coordinated toward the objective of utilizing shoddy powerful 

particles of low or non-negative environmental effect to supplant the environmentally 

hazardous compounds. One of the encourager compounds which can be utilized as 

protected corrosion inhibitors are amino acids. Copper is widely utilized in different 

mechanical activities and the investigation of its corrosion hindrance is of incredible 

importance, most examinations on the corrosion of copper have been done on. The 

advancement of corrosion inhibitor dependent on natural compounds has much extension in 

a few industries in light of their viable convenience. The sub-atomic structure of natural 

compounds utilized as inhibitor has been found to apply a noteworthy effect on the degree 

of restraint of corrosion. Corrosion control is the use of building standards and methodology 

to limit corrosion to a worthy dimension by the most economical strategy. In this paper study 

on corrosion inhibitor of copper and its alloy compound of amino acid and the corrosion 

prevention and control methods. 
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1. Introduction 

Corrosion is something beyond an inescapable natural 

marvel; its effect is felt in three zones of concern, specifically 

economics, wellbeing, and environmental harm. Metallic 

corrosion, apparently harmless, influences numerous parts. 

The components of the costs of corrosion included capital, 

structure, and control, and in addition related costs. The 

staggering expenses of corrosion significantly affect the 

national economy; as a rule, corrosion costs amount to about 

2– 4% of gross national item. Accordingly, it is fundamental 

that corrosion faculty embrace corrosion control measures so 

as to keep away from corrosion misfortunes, which are about 

25% of the costs are avoidable when these measures are 

received. Moreover, corrosion anticipation captures the 

corruption of metals, and consequently contributes essentially 

to the  

protection of assets with least harm to the environment. In 

another hand, a standout amongst the most imperative effects 

of corrosion is wellbeing. While security ought to be highest in 

the brain of modern staff, mishaps do happen, despite 

extraordinary precautionary measures. In this way, corrosion 

isn't just costly yet in addition presents dangers to human life 

and security. Thus look into on this marvel and its avoidance 

have been exceedingly intriguing from the quantity of 

distributed logical papers in the writing from 1907 to 2003 that 

expansion from 35 to 10,655 papers, individually According to 

the corrosion viewpoint, its component or the conditions where 

it is created, Fontana characterized eight types of corrosion, as 

general corrosion, setting corrosion, intergranular corrosion, 

separating, galvanic corrosion, fissure corrosion, stretch 

corrosion cracking, and disintegration corrosion.  

 

1.1The importance of corrosion  

The importance of corrosion was perceived in the sixties 

when it was understood that harm was being caused to the 

economics of the industrialized country, assets are being 

squandered by hostile to metallurgical process and helpful 

existence of manufactured merchandise were being 

decreased.  

The corrosion, a naturally troublesome marvel to 

comprehend, is a generally inquired about subject as it 

included issues relating to the human life and wellbeing, 

tremendous environmental and economic effect, and 

preservation of materials.  

The impacts of corrosion in our day by day lives are both 

direct, in that corrosion influences the valuable administration 

lives of our assets, and roundabout, in that makers and 

providers of merchandise and ventures acquire corrosion 

costs, which they pass on to customers.  

The environmental effect and economic misfortunes are 

the prime thought process in a great part of the ebb and flow 

looks into in the field of corrosion. The economic misfortunes 

because of corrosion are separated into direct misfortunes and 

roundabout misfortunes.  

Coordinate misfortunes are those misfortunes related with 

the immediate substitution of eroded modern gear, apparatus 

or their segments, for example, pipelines, condenser cylinders, 

and substitution of different parts of types of gear and plants.  

Maybe most unsafe of all is corrosion that happens in 

major mechanical plants, for example, electrical power plants 

or synthetic handling plants. Plant shutdowns can and do 

happen because of corrosion. Roundabout misfortunes are 

increasingly hard to survey and contains plant shutdown, loss 

of proficiency, loss of items and additionally pollution of items 

and over structure.  

 

2. Cost of corrosion 

Corrosion majorly affects the economy of a country. The 

economic misfortunes because of corrosion to the overall 

business are amazing. It is evaluated that 25% of the 

aggregate result of the metal and combinations go squander 

because of corrosion. In each 3 nation every year industries 
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are paying colossal cost for corrosion and that cost is rising. It 

is evaluated that the yearly cost of corrosion in the United 

States is in the scope of $ 9 billion to $ 90 billion. These figures 

were affirmed by different technical associations, including the 

National Association of Corrosion Engineers. The principal 

comprehensive milestone think about on misfortunes because 

of corrosion was completed in USA in late seventies. The 

consequences of study demonstrated that the aggregate 

misfortune because of corrosion in the year 1975 was $ 70 

billion which was around 5% of Gross National Product (GNP) 

of that year. Another investigation led in the US assessed the 

yearly immediate cost of corrosion to stumble at $ 276 billion 

which is roughly 3.1% of the country's GDP. A provide details 

regarding the cost of corrosion in India assessed the yearly 

misfortunes because of corrosion to be Rs 25,000 crores for 

each year which works out to be 4% of GNP. Roughly 33% of 

the cost of corrosion is avoidable and could be spared by 

utilizing corrosion safe materials and use of cutting edge 

corrosion control advances. Various different investigations on 

the economic misfortunes because of corrosion completed at 

different occasions and in different industrialized countries 

propose that corrosion devours 3-5% of GNP of that specific 

countries. 

 
Figure 1: the economic cost of corrosion 

 

3. Electrochemical theory of corrosion 

The electro-synthetic hypothesis is the main hypothesis 

which is all around acknowledged and is appropriate to a large 

portion of the corrosion forms. Corrosion in a fluid or an air 

environment includes an electro-concoction process which 

includes the exchange of electrons between a metal surface 

and a watery electrolyte arrangement. An electro-synthetic 

process comprises of an anode, a cathode, an electrolyte for 

ionic conduction and electron  

 

way for electron conduction. A corrosion response, when 

all is said in done, is the whole of two integral terminal 

procedures; an anodic procedure including the oxidation of the 

metallic material, making electrons accessible in the metallic 

phase and a cathodic procedure which devours the electron 

made accessible by the anodic procedure, through a decrease 

response.  

Anodic process: The anodic response in each corrosion 

response is the oxidation of a metal to its particle which goes 

into arrangement: 

 
where, n is the valence of metal, e– demonstrates the 

electron, M conventional metallic material and Mn+ its particle 

which goes in to the arrangement. In situations where the 

metallic material will in general frame hydroxides, the anodic 

responses are of following sort: 

 
 

4. Amino Acid Compound as Corrosion Inhibitor 

4.1 Copper and its alloys 

Copper is a metal that has a wide scope of use fields 

because of its great properties, particularly, electric and 

thermal properties. It is utilized in electronics, for the creation of 

wires, cylinders, sheets, and shaping their related 

combinations. Copper is safe toward the impact of atmosphere 

and numerous chemical species. Be that as it may, it is 

realized that in some forceful medium, it is powerless to 

corrosion. The utilization of corrosion inhibitors in such 

conditions is required.  

By utilizing electro-chemical techniques, researched the 

anticorrosion movement of alanine (Ala), aspartic corrosive 

(Asp-A), glutamine (Glu) and lysine (Lys) in the corrosion of 

copper in 1 M HCl arrangement. The outcomes demonstrated 

that at 10−3 M the restraint productivity pursues the grouping: 

Ala > Glu > Asp-A > Lys. Notwithstanding, at 10−5 M the 

grouping had changed to Lys > Ala > Asp-A > Glu, which 

demonstrated the importance of inhibitor focus on the restraint 

proficiency and therefore its impact on the adsorption forms.  

the great repressing activity of tryptophan in the brief 

timeframe presentation and at the most elevated fixation for the 

corrosion of unadulterated copper in circulated air through 

sulfuric corrosive, and by utilizing spectro photometric strategy 

this amino corrosive even experienced after some time (a half 

year) a photograph corruption, yet shockingly enough this it 

didn't influence its hindrance proficiency. In another 

examination, the impact of pH of a 0.5 M Na2SO4 arrangement 

on the hindrance execution of cysteine for copper According to, 

cysteine was emphatically physically adsorbed with slight 

chemisorption character on the copper surface in unbiased and 

basic (pH9) arrangements, in spite of the fact that, in acidic 

arrangement (pH2) was chiefly chemisorbed. Also, its inhibitory 

movement was extraordinary in soluble and acidic than in 

unbiased arrangement. Notwithstanding cysteine and histidine 

amino acids,  

The activity of two other bio-organic atoms, to be specific: 

adenine (Fig. 2(a)) and purine (Fig. 2(b)) on the corrosion of 

copper in a hydrocarbon medium. By utilizing in-situ 

ellipsometry, nuclear retention spectroscopy, and a standard 

corrosion test, they found that adenine and purine have shaped 

a thin film (arranged by "nm" thickness) on the copper 

substrate, which clarifies its defensive characteristics with 

respect to tried amino acids. 
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(a)                             (b)                            (c) 

Figure 2: Molecular structure of (a) adenine, (b) purine, and 

(b) benzotriazole. 

 

5. Corrosion Prevention and Control Methods 

Materials selection: The selection of the best possible 

metal or composite for a specific destructive administration is a 

typical method of forestalling corrosion. It is of real importance 

in the chemical procedure industries. A paradigm for selection 

of ferrous and non-ferrous materials in hardware of 

development is generally reliant on soundness for the planned 

administration, accessibility, simplicity of fabrication and cost-

economics.  

Appropriate plan Corrosion control bodes well at the 

structure phase. The best possible selection of materials and 

expert dynamic enumerating can give nice looking reserve 

funds of upkeep dollars, at almost no cost. The errors in plant 

configuration are the most as often as possible refered to 

cause (58%) of corrosion disappointment in chemical process 

industries.  

 

Protective coatings: The use of protective covering is 

one of the mainstream alternatives of corrosion control. 

Basically, protective coatings are a methods for isolating the 

surfaces that are helpless to corrosion from the components in 

the environment which cause corrosion to happen. They give 

long terms protection under an expansive scope of destructive 

conditions, reaching out from climatic introduction to full 

submersion in unequivocally destructive arrangement.  

 

1. Organic coatings These coatings bear the cost of 

protection by giving a physical obstruction between the metal 

and the environment. It is most generally utilized protective 

covering and is being utilized for ensuring aluminum, zinc and 

carbon steel against corrosion.  

2. Inorganic coatings Thes 

e coatings are likewise used to give an obstruction 

between the environment and the metal. Inorganic coatings 

likewise incorporate finishes, glass linings, and change 

coatings. The medications change the immediate surface layer 

of metal into a film of metallic oxide or compound which has 

preferable corrosion obstruction over the natural oxide film and 

gives a viable base or key for beneficial protection, for 

example, paints.  

 

3. Metallic coatings Metallic coatings are another kind of 

covering which give a hindrance between the metal substrate 

and the environment. Moreover, metallic coatings can here and 

there give cathodic protection when the covering is 

endangered. Metallic coatings and other inorganic coatings are 

delivered utilizing an assortment of strategies, including hot 

plunging, electroplating, cladding, thermal showering, and 

chemical vapor affidavit.  

Changing the Environment likewise gives an adaptable 

way to diminishing corrosion. For watery corrosion, the 

environment can be made less forceful by evacuating 

constituents or adjusting conditions that encourage corrosion. 

This can be accomplished by diminishing temperature, 

diminishing speed, forestalling access of water and dampness, 

expelling break down oxygen, and expanding pH for steel.  

 

Cathodic protection: Cathodic protection can be 

connected practically speaking to ensure metals, for example, 

steel, copper, lead, and metal, against corrosion in soils and in 

every single fluid medium. At the point when an outer electric 

current is connected to a metallic structure to be secured, the 

corrosion rate can be diminished to for all intents and purposes 

zero. Under cathodic protection, the metal can remain 

uncertainly in a destructive environment without decay. 

Cathodic protection was first proposed by Sir Humphrey Davy 

in 1824 that copper could be effectively secured against 

corrosion by coupling it to iron or zinc.  

 

1. Impressed current method Impressed current cathodic 

protection (ICCP) strategy is generally utilized for the protection 

of covered pipelines and the structures of boats drenched in 

seawater. A d.c. electrical circuit is utilized to apply an electric 

current to the metallic structure. The negative terminal of the 

current source is associated with the metal requiring protection. 

The positive terminal is associated with a helper anode 

drenched in a similar medium to finish the circuit.  

 

2. Sacrificial anode method the guideline of this system 

is to utilize an increasingly receptive metal in contact with steel 

structure to drive the potential in the negative heading until the 

point that it achieves the resistance region. the standard, in 

which sacrificial metals utilized for cathodic protection comprise 

of magnesium-base and aluminum-base compounds and, to a 

lesser degree, zinc. No outside power source is required with 

this sort of protection framework and substantially less support 

is required.  

 

Anodic protection: Anodic protection is an 

electrochemical method of controlling corrosion and depends 

on the marvel of aloofness. Detachment alludes to the loss of 

chemical reactivity experienced by specific metals and 

amalgams under specific environmental conditions. This 

method is regularly utilized in very destructive environment to 

ensure metal inundated in arrangement with phenomenally 

acidic or fundamental characteristics.  

 

6. Conclusion 

The restraint of corrosion is a mind boggling marvel and 

the productivity of inhibitors relies upon an assortment of 

variables and on the transaction between different aggressive 

impacts. As indicated by writing examination, we displayed the 

most assessed factors on the restraint productivity of amino 

acids compounds. Among them, we limit here to refer to the 

impact of two variables, in particular inundation time and 

hydrodynamic conditions. mmersion time can assume a 

definitive job in the avoidance of corrosion capacity. Copper is 

metal that has a wide scope of utilizations because of its great 

properties. It is utilized in electronics, for creation of wires, 

sheets, cylinders, and furthermore to frame composites. 

Copper is safe toward the impact of atmosphere and numerous 

chemicals, in any case, it is realized that in forceful media it is 
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vulnerable to corrosion. The utilization of copper corrosion 

inhibitors in such conditions is vital since no protective latent 

layer can be normal. The likelihood of the copper corrosion 

avoidance has pulled in numerous specialists so as of not long 

ago various conceivable inhibitors have been examined. 

Among them there are inorganic inhibitors, yet in a lot more 

prominent numbers there are organic compounds and their 

subordinates. 
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