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Corrosion Basics

T 
he most familiar uses 

of water are for potable 

service and fire con-

trol purposes. Other 

major uses of water 

in industry are the transfer 

of  heat and the production of 

steam. There is extensive use 

of cooling water in almost ev-

ery manufacturing process, in 

commercial air conditioning, 

and even a substantial per-

centage in domestic air con-

ditioning. Fossil and nuclear 

fuel steam plants are encoun-

tered in the heating and power-

generating fi elds.

According to the American Wa-

terworks Association (AWWA) indus-

try database, there are approximately 

1,483,000 km of municipal water piping 

nesium and aluminum, possess adequate 

corrosion resistance to high-purity water 

and steam.

Convenient analytical tools have been 

developed to characterize the likeli-

hood of corrosion corrosion activity, as 

opposed to protective scale formation, 

based on several key water chemistry 

parameters. Those include the Langelier 

Saturation Index (LSI) and the Ryznar 

Stability Index (RSI), among others.

In summary, the factors infl uencing 

the corrosion of materials in water sys-

tems are the following:

■ The physical confi guration of the 

system.

■ The chemistry of the water (pH, 

alkalinity, hardness salts, chlorides, 

and dissolved gases being the most 

important).

■ The presence of solids dissolved or 

suspended in the water.

■ The fl ow rate (also related to erosion-

corrosion and impingement).

■ The temperature of the water.

■ The presence of bacteria.
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Corrosion by Water and Steam

Understanding the basic principles and causes of corrosion

in the United States. U.S. sewer and 

wastewater systems consist of approxi-

mately 16,400 publicly owned treatment 

facilities that release some 155 million 

m3 of waste water per day (in 1995). In 

the United States alone, the total annual 

direct cost of corrosion for the nation’s 

drinking water and sewer systems was 

estimated at $36 billion.1 These costs 

include contributions from replacement 

of aging infrastructure, water lost through 

leaks, corrosion inhibitors, internal 

mortar linings, external coatings, and 

cathodic protection.

While water can be corrosive to most 

metals, pure water, without dissolved 

gases (e.g., oxygen, carbon dioxide 

[CO
2
], and sulfur dioxide [SO

2
]) typi-

cally does not cause excessive corrosion 

attack on most metals and alloys at 

temperatures up to the boiling point of 

water or higher. Even at temperatures 

approaching 450°C, almost all of the 

common structural metals, except mag-
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