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Corrosion Basics

A
n inhibitor is a sub-

stance that slows 

down a chemical 

reaction (in the 

present context, a 

corrosion reaction).  Corro-

sion inhibitors are commonly 

added in small amounts to 

acids, cooling waters, steam, 

and many other environ-

ments—either continuously 

or intermittently—to reduce 

the intensity of corrosion that 

might otherwise threaten 

the intended design life of a 

structure.

The use of chemical inhibitors to 

decrease the rates of corrosion processes 

is quite varied.  In the oil extraction and 

processing industries, corrosion inhibi-

tors have always been considered to be 

the fi rst line of defense against corrosion.  

A great number of scientifi c studies have 

been devoted to the subject of corrosion 

inhibitors.  Nevertheless, rules, equa-

tions, and theories to guide inhibitor 

development and use are very limited.  

Most of what is known has grown from 

Potential savings for each of these 

goals must be evaluated to determine if 

a program of corrosion inhibition will be 

economically justifi ed.  Because costs are 

sometimes diffi cult to estimate, the best 

method is to obtain data on maintenance, 

replacements, and repairs/recondition-

ing from the past history of either the 

system that is to be protected or similar 

systems.

There are several costs associated with 

the use of inhibitors.  In fact, the cost of 

one or more of the following must be 

factored into any economic evaluation 

of corrosion inhibition:

■ Installation of injection equipment.

■ Maintenance of injection equipment.

■ Purchase of inhibitor chemical(s).

■ Monitoring inhibitor concentration(s).

■ System changes to accommodate the 

inhibitor.

■ System cleaning.

■ Waste disposal.

■ Personnel safety equipment.

In cases where major shutdowns can 

be avoided through the use of inhibitors, 

the economic advantages of inhibition 

undoubtedly will be clear.  Other cases will 

require detailed economic evaluations.

This article is adapted by MP 

Editorial Advisory Board Member 

Norm Moriber from Corrosion 

Basics—An Introduction, Second 

Edition, Pierre R. Roberge, ed. 

(Houston, TX: NACE International, 

2006), p. 521-522.  

Corrosion Inhibitors

Understanding the basic principles and causes of corrosion

trial-and-error experiments, both in the 

laboratories and in the fi eld.   The degree 

of corrosion protection may not be pro-

portional to the amount of inhibitor in all 

concentrations.  Therefore, it is always 

important to evaluate the concentration 

of inhibitor that provides the optimal 

ratio of benefi ts to cost.

Some inhibitors retard corrosion 

by adsorption to form a thin, invisible 

surface fi lm only a few molecules thick; 

others form visible bulky precipitates that 

coat the metal and protect it from attack.  

Another common mechanism consists of 

causing the metal to corrode in such a 

way that a combination of adsorption and 

corrosion product forms a passive layer.

Other types of inhibitors either cause 

conditions in the environment to be more 

favorable for the formation of protective 

precipitates or remove an aggressive 

constituent from the environment.  Cor-

rosion inhibitors have grown to be one of 

the most universal methods of combating 

corrosion.  Inhibitors that function by dif-

ferent mechanisms are often combined in 

commercial formulations.

Control of corrosion by inhibition may 

be desirable for several reasons:

■ To extend the life of equipment.

■ To prevent shutdowns.

■ To prevent accidents resulting from 

brittle (or catastrophic) failures.

■ To avoid product contamination.

■ To prevent loss of heat transfer.

■ To preserve an attractive appearance.
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