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Abstract - In many industries, corrosion is a significant source of both economical and biological problems: Overall global 

cost of corrosion is estimated to be not less than $2.5 trillion. On the other hand, cost of corrosion is regarded as being 
composed of both direct and indirect costs, of which the cost related to environment can be safely assumed as being an 
indirect cost There are various methods to control corrosion that are recognized into three main methods , namely, 
mechanical measures (pigging), electrical measures (cathodic protections) and chemical measures (application of inhibitors) 
Inhibitors are defined as chemicals that affected. anodic, cathodic or both reactions to safeguard against corrosion by  
reducing corrosion rate and thus, leading into mechanical integrity loss of the asset. Yet, another way of categorizing 
inhibitors could be based on these chemicals being synthetic, green and natural. While the first two categories are relatively 
well known in industries, the third category, that is, the natural inhibitors are relatively unknown. What are meant by a 

natural inhibitor within the context of this presentation are substances such as plant extracts and essential oils as well as 
combination of natural objects that can show corrosion inhibitory effect. Examples are Neem tree leaves extract, honey, 
tobacco, and horse reddish as well as plants that have been known to exhibit corrosion inhibition properties. However the use 
of natural inhibitors is a challenging matter for both potential manufacturers and users. The main challenges are said to be 
manufacturing costs and market demand. We believe that these challenged more than being real, are basically psychological 
conditioning of the potential consumers to convince them the currently in-use chemical inhibitors despite their serious 
potential risks for the environment are still the only option. In this paper, we will try to challenge these restrictions to be 
mentioned against natural inhibitors briefly but to the point. 
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I. INTRODUCTION: 

 

Corrosion is a global challenge, it is estimated that 

the cost of corrosion on a global scheme is over 

US$2.5 trillion. Costs due to corrosion can be 

classified as direct and indirect costs where the direct 

costs include items such as repair, maintenance and 

operation, waste cost and the like whereas indirect 

costs include items such as but not limited to 

environmental costs.  

It is not easy to estimate the cost that can be 

associated with a corrosion accident such as bursting 
and leakage in an off-shore or on-shore oil pipeline 

There are various ways by which corrosion can be 

controlled of which application of corrosion 

inhibitors the most is widely used by industries 

around the globe.  

 

The reason that chemical treatment of corrosion 

(highlighted by using corrosion inhibitors) is so 

widely used in perhaps due to the relatively known 

science behind it: the science behind measures such 

as coatings (especially polymeric coatings) and 

cathodic protection is relatively new. Material 
selection and the feature of a given material that 

makes it superior to the other one is also a relatively 

new concept but the use of chemical against corrosion 

is an established matter. 

 

A large part of inhibitors manufactured and used by 

industries around the world are made of synthetic 

chemistry and although we do have Green chemistry-
made options but the fact is that they are not as 

widespread as their synthetic counterparts. In this 

work, we will introduce the challenges associated 

with natural inhibitors and the way these challenges 

must be addressed.  

 

II. CORROSION INHIBITOR MECHANISMS: 

 

There are many ways by which corrosion inhibitors 

can be divided. One way to classify inhibitors is by 

the way they affect anodic and cathodic reactions or 
both. Anodic inhibitors usually act by forming a 

protective oxide film on the surface of the metal 

causing a large anodic shift of the corrosion potential. 

This shift forces the metallic surface into the 

passivation region.  

 

They are also sometimes referred to as passivators. 

Chromates, nitrates, tungstate, molybdates are some 

examples of anodic inhibitors. On the other hand, 

cathodic inhibitors act by either slowing the cathodic 

reaction itself or selectively precipitating on cathodic 

areas to limit the diffusion of reducing species to the 
surface. In addition, mixed inhibitors work by 

reducing both the cathodic and anodic reactions.  

 

They are typically film forming compounds that 

cause the formation of precipitates on the surface 

blocking both anodic and cathodic sites indirectly. 
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 The most common inhibitors of this category are silicates and phosphates  

 
Figure 1: Anodic Inhibitors 

 

 Silicates and phosphates do not afford the degree 

of protection provided by anodic inhibitors such 

as chromates and nitrites; however, they are very 

useful in situations where non-toxic additives are 

required. Figures 1 and 2, respectively,  show 

how anodic, cathodic and mixed effect  inhibitors 

can affect corrosion rates. 

Inhibitors

 
Figure 2: Cathodic Inhibitors 

 

As seen in this figures, each of these chemicals can 

affect corrosion and decrease corrosion rates by 

changing the intersection between anodic and 

cathodic reactions so that the point representing 

corrosion rates will be shifted towards lower values 

after application of these chemicals. 
 

III. NATURAL INHIBITORS, CHALLENGES 

AND THOUGHTS: 

 

The most important feature of natural inhibitors that 

sets them apart from their Green counterparts is that 

they are directly coming from nature through the 

following actions: 

1. Through creating their extract s , essential oils 

and fruit/vegetable peels 

2. Through extracting  compounds and elements 

that are known to have inhibitory effects 
Examples of the first action are and an example of the 

second action is extracting silica from rice husk. 

The main features that can be mentioned as 

persuading researches (and hopefully, in the future, 

industrialists and technologists) for applying natural 
inhibitors are: 

1. Economic superiority in comparison with  the 

currently used   synthetic amd/or green 

inhibitors, 

2. Ecological superiority, natural inhibitors are 

nothing but modified natural products and being 

as such  they are essentially a part of the nature 

themselves 

3. Availability, natural inhibitors are processed 

from natural elements which are quite easy to 

reach and can be found everywhere. 

 
The corrosion inhibition mechanism for natural 

inhibitors is not outside of the known knowledge 

about corrosion prevention by using inhibitors can be 

easily explained. However the above there 

advantages for using natural inhibitors are, obviously, 

just a few of the endless existing and potential 

advantages that natural biocides have over other types 

of such chemicals currently in use .There is also 

another feature of natural inhibitors that is not 

technical per se but very important from a strategic 

point of view: the technologies for producing 
synthetic inhibitors are in the monopoly of a few 

manufacturers and the brands they are using. These 

well-known manufacturers are all Westerns and the 

rest of the world, particularly oil-producing countries 

that are geographically located in areas other than 

West, are just the users.  

It is true that the brand name of inhibitor producers is 

a reliable name not only because of the history behind 

its use as well as continuous technical improvements 

being made on these products by numerous 

researchers already working for these brand names, 

however it can’t be denied that as the key technology 
is in the hands of these Westerner manufacturers, 

they are also an inevitable follower of international 

political fluctuations. A good example of this can be 

seen in my country’s industries that despite the fact 

that there are a few local manufacturers with 

relatively  good products as such, at he end of the day 

most of the inhibitors found in the market are just 

blends of the essential components to be bought from 

outside and  put together within domestic boundaries. 

In addition, even if  there are a few local brand names 

within Iranian industries, neither their products are 
comparable with their Westerner counterparts from a 

performance point of view nor  the necessary research 

and development (R&D) to back these products are as 

advanced as their colleagues in their Westerner rivals. 

Even if it is assumed that domestic ally manufactured 

inhibitors could be comparable with their Western 

rivals, at the end of the day they are both inducing 

toxic, non-natural synthetic chemical s in to the 

environment. Currently there is no local or 

international corrosion inhibitor manufacture that is 

looking at manufacturing and marketing natural 
inhibitors globally. It seems that the position of 
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natural inhibitors among synthetic inhibitors is like 

new energies and fossil fuels: in both cases, an 
endless list of disadvantages-mainly economic and 

market-related- is presented to prove that the already 

in-use versions are better. The reasoning is that 

economically it is not feasible to invest largely into 

the alternatives nor is there a considerable market 

demand. Needless to say that both  reasons mentioned 

against using alternatives (either in the field of energy 

or in the field of corrosion inhibitors) is baseless as 

both of these factors are in fact created and controlled 

by the conservative mentality of the market  which is 

itself a function of the roles played by major players 

of the industry themselves. In other words, we believe 
that the current conservative look at using natural 

inhibitors as alternatives to synthetic inhibitors is not 

real and more is psychological conditioning of 

consumers than anything else. We are thankful that 

serious care about what is happening to the 

environment is slowly but surely becoming a  driving 

force for  not only just mentioning alternatives  but 

also using them at large. Signs of such  moves is quite 

evident with regards to new energies where  

alternatives such as solar and wind energies are being 

harvested and applied on industrial levels. We do 
hope to see the same successful pattern for natural 

inhibitors too in a very close future. 

 

CONCLUSIONS: 

 

 Corrosion is an important global issue that costs 

both economy and ecology, 

 Of the ways by which corrosion can be addressed 

and cured, chemical treatment is frequently used 

in industries. The main feature of chemical 

treatment is use of inhibitors, 

 Inhibitors are mostly synthetic chemicals. Being 

as such, inhibitors are highly likely to do damage 
to the environment if during accidents such as 

leakages are released into the environment, 

 Plant extract s, essential oils, peels, rice husk are 

among materials that can be considered as 

natural inhibitors. The main reason for calling 

them as natural inhibitors is that they are part of 

the nature themselves, 

 In addition to having advantages such as being 

environmentally friendly, cheap and availability, 

natural  inhibitors are technologies that can be 

considered as the best option for developing 
countries to see their chemical treatment needs  
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