
Boiler Water Treatment  

Management's Responsibility 

There is a definite legal and moral responsibility on the part of the management to ensure reliable, 
continuous and efficient operation of the steam boiler and to ensure that no damage to equipment or 
physical hazard occurs.  

Water, we have seen, contains many impurities and the design and operation of modern steam boilers 
is such that proper feed water treatment is an absolute necessity. 

Boiler Scale and Deposits 

Boiler scale is caused by impurities being precipitated out of the water directly on heat transfer surfaces 
or by suspended matter in water settling out on the metal and becoming hard and adherent. The 
evaporation in the boiler causes impurities to concentrate.  

In untreated boiler water, the formation of scale is like a "back to nature" movement. As minerals are 
deposited out from water they from many types of crystalline and rock-like structures. The most 
common scale in boilers is due to carbonate deposits caused by hardness. 

Carbonate scale is usually granular and sometimes very porous. A carbonate scale can be easily 
identified by dropping it in a solution of hydrochloric acid. Bubbles of carbon dioxide will effervesce from 
the scale. 

Sulphates scales are harder and more dense. A sulphate deposit is brittle and does not effervesce 
when dropped in acid. Silica scales resemble porcelain. This scale is very brittle, is not soluble in acid, 
and dissolves slowly in alkali. 

Iron deposits are very dark colored. The are either due to corrosion or iron contamination in the water. 
They are soluble in hot acid giving a dark brown solution.   

Problems Caused by Scale 

The biggest problem caused by scale is overheating and failure of boiler tubes. The thermal conductivity 
of porous boiler scale is similar to insulating brick. The scale acts as an insulating layer and prevents an 
efficient transfer of heat through the tubes to the circulating water. The reduction in thermal conductivity 
means lower boiler efficiency which in turn leads to overheating and may result in the softening, bulging 
or even fracturing of the boiler tubes. Boiler scale can also cause plugging or partial obstruction of 
circulating tubes in a water tube boiler, which again causes starvation and overheating of the tubes.  

Another important aspect is that corrosion may occur under the boiler scale. In general, boiler scale 
causes 

a.  increased fuel bill by decreasing the operating efficiency 
b.  thermal damage 
c.  unscheduled down-time 
d.  increased cleaning time and cleaning costs 
e.  reduced working life of a boiler. 

Corrosion 

Corrosion is one of the most serious problems in boiler operation. Dissolved oxygen and carbon dioxide 
are the two gases which are mainly responsible for this. 

What is corrosion? Stated simply, corrosion is the reversion of a metal to its ore form. Iron, for example, 



reverts to iron oxide as the result of corrosion. 

Corrosion takes many forms, it may produce general attack over a large metal surface or it may result in 
pinpoint penetration of metal. Corrosion often occurs in standby boilers due to the exposure of wet 
metal to the oxygen in the air.  

CORROSION DAMAGE IS IRREVERSIBLE.   

Magnetite 

Boiler steel is often protected from the effects of corrosion by a thin layer of magnetite. This thin film is 
found to be most stable in the pH range 11-12 and provided the film remains intact, the underlying steel 
will not corrode. Dissolved oxygen constitutes the main danger to this protective sheath. An additional 
advantageous property of a magnetite film is its excellent thermal conductivity, i.e. heat transfer 
efficiency is promoted by magnetite. 

Caustic Cracking 

This is a special type of corrosion, often referred to as caustic embrittlement. Boiler metal failure is 
characterized by continuous mostly inter-granular cracks. For this type of cracking to occur 

a.  the metal must be under stress 
b.  the boiler water must contain caustic, and 
c.  there must be a leakage of steam or boiler water. 

This is a particular problem in rivetted boilers and the rolled tube ends in modern boilers are also 
vulnerable areas of attack. 

Carryover 

Carryover describes the contamination of the steam with boiler water. It can be due to FOAMING when 
bubbles are formed on the surface and are carried out with the steam. High concentration of solids in 
the boiler water cause foaming, as well as soil and other contamination of the feed water.      

Carryover can also be due to PRIMING when slugs of boiler water are thrown over the steam. This is 
often caused by excessive steam demand or rapid increase in load. In severe cases of priming top 
tubes can be exposed and subject to overheating. The effects of carryover can be quite serious. The 
steam will be contaminated; water hammer may occur; slugs of boiler water can damage machinery; 
dissolved or suspended solids in the boiler water will deposit in the steam and condensate system.   

POOR WATER GIVES POOR STEAM 

In conclusion, water impurities cause scale and steam contamination, dissolved gases in water cause 
corrosion. These impurities lead to scale formation and result in inefficient operation, increased fuel cost 
and boiler damage. To protect a boiler from thermal damage and from the irreversible damage caused 
by corrosion, effective boiler water treatment is an absolute necessity.  

EFFECTIVE BOILER WATER TREATMENT IS A COST SAVER
 


