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Alkali Boil out shall be done for Boilers with super 
heater. 

Chemical cleaning is done to ensure perfect cleanliness 
of the boiler evaporative surface. 

A soluble non-hardening oil is used by the tube 
manufacturers as a protective coating for extended 
storage. Further during manufacturing oil / grease is 
used as lubricant for tube expansion purpose. 
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The oil would readily dissolve in water. It results in 
carry over of water with steam. 

It also has a tendency to adhere to internal surfaces 
of tubes and may lead to overheating of tubes as it 
prevents the heat transfer to water. 

The boil out is for removal of Oil, Grease & loose mill 
scales off the tubes.
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Boilers with Combustion systems can be done by natural 
circulation method. The circulation of water takes place 
due to boiler firing. Boilers designed with forced 
circulation systems and Process gas boilers are not 
covered by this method.

The alkali boil out is done using a combination of the 
following chemicals:

Sodium carbonate

Trisodium Phosphate
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Alkali boil out shall be carried out only when all the 
erection works are completed and after the boiler has been 
tested hydraulically.
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PREPARATION FOR  ALKALI BOIL OUT



Before programming for the boil out procedure, 
the following have to be ensured.

Boiler erection should have been completed 
with all assemblies, valves, Fittings and 
necessary instrumentation.

Boiler auxiliaries such as fans, Feed pumps 
should have been trial run and the Deaerator 
( if applicable ) made ready for operation.
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Boiler instrumentation and control panel should 
be made ready for regular operation.

Supply of adequate fuel and Demineralised water 
prior to starting the operation. 

It is preferable to mass flush the major pipelines 
before commencing the operation.
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Refractory & Insulation work should be 
completed. All scaffolding, temporary supports, 
Debris arising out of refractory work (such as 
bricks, Slag wool, stubs, wire mesh) should be 
cleared off.

Provision should be made for permanent lighting 
facilities at all operating floor levels.

Availability of adequate trained personnel shall 
be ensured.
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Suitable fire fighting Equipment (such as CO2 or 
foam type fire extinguishers, sand buckets etc) 
shall be made available at suitable convenient 
locations and Persons working in the area shall 
be conversant with their usage.

The drum internal shall be dismantled if wire 
mesh or corrugated plates have been fitted and 
which are likely to accumulate deposits.
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All spring supports shall be loaded and temporary 
locking arrangements if any are to be removed.

Boiler expansion guides shall be in place.

Boiler expansion movement pointers should have 
been erected.
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When the Boiler is provided with mica backed flat 
glasses in water level gauges, the gauges are to be 
replaced with temporary glasses. Mica protection is 
damaged by caustic solutions.

Plain metal impregnated gaskets shall be used for 
alkali boil out. The expensive spiral wound gaskets 
shall be fitted after the completion of alkali boil out
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CHEMICALS REQUIRED 

FOR

ALKALI BOIL OUT



Let  “H “ be the water volume of the boiler evaporating 
section.

Approximate dosage of chemicals for each filling

Trisodium Phosphate Na3 PO4. 12H2O
as per IS 573/1964 in kgs.

Sodium carbonate (Soda Ash –
Na2CO3) as per IS 251/ 1972.

4000 ppm

4000 ppm

4 x H in
Kgs

4 x H in
Kgs

Chemicals requirement for boil out



A 20% concentrated solution of the chemical is prepared 
separately in a drum of 1 or 2 m3 capacity. The drum shall 
be equipped with a suitable hose to feed the chemical 
solution to the steam drum. 

Safety valve stub is used for pouring the chemicals into 
the drum. 

Feeding the chemicals through the feedwater is not 
advisable, as the suction strainers of boiler feed pumps 
would get choked. Alternately, buckets shall be used.

Prior to charging the chemical the boiler shall be filled with 
water up to lowest point of the drum water level gauge.
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Boiler is lighted up and steam pressure is gradually 
raised at first to 5 kg/cm2g as per the standard boiler 
operating procedure. 

The above pressure is maintained for a minimum period 
of 6 hrs. During the process of pressure raising all the 
glands and flanges shall be tightened. The firing rate is 
so adjusted to achieve a boiler loading of nearly 20% 
MCR load. This facilitates the intense circulation water in 
water wall and drum thus effective removal of rust, 
scale and other impurities.
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Limit firing rate to keep superheater metal 
temperature within limits. 

The impurities collected in the lowest points of boiler 
such as waterwall headers or lower drum are to be 
removed by the blow down.
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In the initial stage it is very important to check that 
the water wall bottom headers and drain valves are 
not choked with impurities. This can be achieved by 
the opening and closing of the drain line valves to 
check the free flow of water. 

The opening and closing of the blow down valves and 
drain valves should be done intermittently say, once in 
two hours for a duration of one minute each.
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The operating pressure shall be raised to 10 kg/cm2g 
after six hours and maintained up to 12 hrs. 

During the operation, the feed water-filling rate is 
maintained to keep a normal level in the drum.

Boiler water samples are taken every two hours and 
analysis is carried out to determine the pH, Alkalinity, 
Phosphate, Oil, Silica, and Iron. 

When the oil is found to be nil, the alkali boil out is 
declared as complete. If at the end of 12 hrs, oil is still 
present, next stage boil out is recommended.



Limit firing rate to keep superheater metal 
temperature within limits. 

The impurities collected in the lowest points of boiler 
such as waterwall headers or lower drum are to be 
removed by the blow down.
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In the initial stage it is very important to check that 
the water wall bottom headers and drain valves are 
not choked with impurities. This can be achieved by 
the opening and closing of the drain line valves to 
check the free flow of water. 

The opening and closing of the blow down valves 
and drain valves should be done intermittently say, 
once in two hours for a duration of one minute each.
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After boiling out for 12 hours at the specified pressure 
the fire is put off. The boiler is boxed up and allowed to 
cool. The pressure is allowed to drop to 1 kg/cm2g. 
Drain the system completely through low point blow 
down.

Inspect the drum internal surface and check for oil. If oil 
is still present the boil out process is to be repeated. 
This is continued until the boiler water is free from oily 
matter. 
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FLUSHING AND INSPECTION 



The Alkali solution is drained out completely and the 
boiler is flushed with DM water till it is clear and free 
of alkaline salts. 

The drum manholes are to be opened and all loose 
sludges are removed by a high-pressure water jet. 

The completion of alkali boil out operation is indicated 
by the absence of rust and other impurities and by 
the appearance of fairly clean drum surface. 
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The low point header caps shall be cut off (as 
applicable) and loose sediments accumulated inside 
the headers are to be removed by a high-pressure 
water jet. All the headers shall be inspected for 
cleanliness. 

Failure to inspect & remove the sludge from headers 
result in tube failures, since the circulation is affected.
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SAFETY PRECAUTIONS



The breaking of caustic lumps, preparation of the 
solution and its feeding should be performed under 
the supervision of a reasonably experienced person.

The Personnel should be provided with special 
protective clothing like gloves, gum boots, and mask, 
protective goggles etc,

The breaking up of Caustic lumps and preparation of 
the chemical dosing should be done in a specially 
provided premise.

SAFETY PRECAUTIONS



While preparing the solution and lifting it to drum 
level, necessary precautions against possible spillage 
on the stairs, platforms, or any other equipment 
below.

The lifting of containers with alkaline solutions, by the 
rope is not allowed.

First aid equipment with necessary medicines should 
be available on the spot.
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