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Understand corrosion and ways to control it, 
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and implement these monitoring techniques to 
improve cooling water system efficiency and reliability 

and reduce energy consumption. · 

T he efficient and reliable operation of a cooling water 
system requires an effective corrosion-management 
program. A previous CEP article (1) identified the 

different types of corrosion damage and explained how to 
recognize them. This article discusses how to control and 
monitor corrosion in cooling water systems. 

Effective corrosion control involves the prudent 
management of corrosion, deposition, and microbiologi
cal activity. When steel corrosion is poorly controlled, 
corrosion products accumulate on heat exchange surfaces 
and can impede heat transfer, restrict cooling water flow, 
constrain production, and increase energy consumption. 
Deposits can promote under-deposit or crevice corrosion, 
which can cause pitting-type corrosion. 

Whether they are corrosion products or mineral scale, 
deposits can also faci litate microbiological fouling by pro
viding sites for microorganism growth and colonization. In 

A. Figure 1. When copper corrosion is not adequately controlled, 
copper/iron galvanic cells form, causing localized, pitting-type corrosion. 

turn, microbiological growth traps more suspended solids 
or particulate matter, accelerating the deposition cycle. 
Microorganisms can cause microbiologically influenced 
corrosion (MIC) associated with biofilms and the prolifera
tion of anaerobic bacteria that prosper in the environments 
created under deposits. Organisms within a biofilm can 
deplete oxygen, block corrosion inhibitors from reach-
ing fouled surfaces, and concentrate corrosive products 
through metabolism. The result can be severe localized 
corrosion and the premature loss of capital equipment. 

Cooling water systems are typically fabricated from 
more than one metal alloy, each with different corrosion
related properties. Most heat-transfer equipment is fabri
cated from low-carbon steel, because of its low cost, and 
copper alloy, because of its high heat-transfer efficiency. 

When iron corrodes, it forms iron oxide that impedes 
flow and releases soluble iron (Fe2+) to the cooling water. 
The soluble iron then oxidizes and forms insoluble com
pounds that foul heat-transfer surfaces and reduce process 
throughput. 

If copper corrosion is not adequately controlled, the 
soluble copper released into the cooling water will plate 
onto steel surfaces. Cu/Fe galvanic cells are formed, caus
ing pitting-type corrosion (Figure I) and premature equip
ment failure. 

For these materials of construction, corrosion control 
requires an integrated corrosion-management approach, 
which may include adjusting the cooling water chemistry 
and/or operating pH, adding biological disinfectants, and 
selecting the appropriate corrosion inhibitors. 
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