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Abstract:- Burning coal in power plants produces significant amounts of deposits like fouling and slagging on boiler
surfaces which contributes to the overall poor performance of the power plants (by reducing electricity generation
capacity, decreasing boiler efficiency and increasing overall maintenance cost). Recent research and development on
boiler fouling and slagging problems, with the current preventative measures and technologies available to minimise
this deposition, is reviewed and discussed in this paper. There are several technologies to minimise the deposition

problems in boilers, such as

pulse detonation wave technology, intelligent shoot blower, anti-fouling coatings,

chemical treatment technology, etc. The effectiveness of these technologies to prevent foulage problems is addressed,
and concluding remarks and recommendations are drawn according to their effectiveness.
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1 Introduction

Boilers are the main heat transfer units in a power plant,
though there are other heat transfer units associated with
power plants, but unwanted deposits like slagging and
fouling occurred mainly in boilers. A large percentage
of of power plant boilers use coal as a fuel for steam
generation. Coal characteristics affect the overall
performance of the plant including electricity production
capacity, equipment failure rate, and waste disposal
requirements, and overall this affects the environment.
The most problematic and trouble some effect of coal is
the creation of sticky and hardened deposits on furnace
or convection surfaces of boilers.The operating system
and design properties of boilers also have impacts on the
deposition. Coals contain different mineral materials in
various forms. During combustion, the mineral matter is
transformed into fly ash, which is deposited on heat
transfer surfaces of boilers.

Accumulations of these deposits are known as
slagging or foulage problem which can have a negative
effect on total plant performance, causing lower
production capacity and higher maintenance cost. One
of the main effects of the formation of slagging and
fouling deposits is that they reduce the heat transfer
process between the fireside and the water-steam side
and resulting in a sensible increase of the flue gas
temperature, reducing the efficiency of the system and
increasing corrosion problems in boilers. Fig. 1 shows a
schematic diagram of the coal ash deposition process in
utility boilers where deposition occurs through 6 stages
[1]. Depositions like fouling and slagging are the vital
problem for power plant in terms of economic and
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environmental issues. It has been estimated that for
reduced power generation and increased equipment
maintenance due to slagging and fouling problems the
global utility industry expend several billion dollars
annually [2]. The European Union has set the target to
achieve 22% of electricity generation by 2010 from
renewable sources, though this extensive use of “green”
energy source is being affected by the technical
problems associated with boiler problems like fouling
and slagging [3]. In this review paper an initiative has
been made to investigate the current fouling problem in
boilers and current prevention and removal techniques
associated with power plant and discuss the
effectiveness of these technique and possible
technologies that can be applied to prevent foulage
problems in boiler in a safe manner.

2 Slagging and Fouling in Boilers

Different types of depositions accumulated in boiler.
When the deposition of ash on furnace walls, mainly in
the radiant section, is in a highly viscous state and forms
a liquid layer then it is called slagging, when the deposit
is built up by condensed materials, forming a dry
deposit, generally in the convective section, then it is
called fouling, [4,5]. Slagging is mainly a molten
deposit of ash particles. When the molten ash contacts
the boiler tube surface then it tends to solidify due to the
lower temperature of the boiler tube. For particles to
fuse to the tube wall and not rebound from the inertia
force, it is necessary that the particles be sticky [6].
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Fig. 1: Schematic of coal ash deposition process in utility boilers [1]

The particles require a certain amount of force to carry
them from the centre of the boiler to the where they
impact the wall. This can be done in different ways. The
most common process Is inertial impaction where the
particle gains inertia from the flame and is thrown
towards the wall [7]. Reference 8 defines the term
fouling as sintered or cemented deposits that form on
convection surfaces. In general, slagging occurs on the
water walls near the high temperature region of a
furnace, and fouling is most likely on the preheated and
superheater surfaces where the flue gas temperatures are
much lower than in the combustion zone [9]. Fouling
and slagging phenomena are affected by different coals
used in boilers. It has been demonstrated that
bituminous Scottish coal has a slightly higher fouling
propensity compared to the Colombian bituminous coal.
It has been demonstrated that the Na,O content of coal
ash and the chlorine content of the coal, are indicators of
likely fouling problems[9]. Deposition in a boiler
depends mainly on the amount and type of inorganic
materials present in the coal being used. One of the main
effects of deposits formed by slagging and fouling is
that they reduce the heat transfer process between the
fireside and the water-steam side and result in a
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significant increase of the flue gas temperature, reducing
the efficiency of the system and increasing corrosion
problems in boilers. The primary factors that impact the
removal of the fouling/ash deposits are the strength of
the deposit and the adhesive bond between the ash
deposit and the heat transfer surface. The removal of the
deposit involves breaking the deposit matrix and/or
breaking the adhesive bond. Slagging and fouling
problems in boilers of coal fired power plant can create
significant production problem. There may also be
increased frequency and duration of outages for
maintenance or for cleaning and deslagging of the
furnace. All of these costs are cumulative and can
increase expenses for operating the plants.

3 Mechanisms and Technologies
Available for Prevention of Deposition
Problem in Boiler

3.1 Soot Blowers
Soot Blowers can be used to clean the heated surface of
boilers during operation with a blowing medium of
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and affect their physical crystal characteristics. This
chemical treatment program was successfully applied
for inhibition and reduction of slag formation in the
superheater, reheat and the furnace walls sections [16].
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