3 Wh

Y
}
i

2

gt is the cause, and what.can be dones

The deposit itself and its root cause are not necessarily located at the same point in the process. Deter-
mining the root cause requires expertise. With BIM's expertise and chemistry, almost every deposit can

be prevented.

Deposits are a well-known and significant problem in

the pulp, paper and board industry. In the papermaking
process, the formation of deposits is even considered one
of the most important factors disrupting production.
Traditionally, deposits are classified based on their
composition into organic and inorganic deposits. Deposits
are rarely purely organic or inorganic but often consist of
both and can also be accompanied by microbial growth,
which further increases the deposit through mucus or
filament formation.

Deposits are formed by either accumulation of particles.
or precipitation of ions. The mechanisms for the formation
of accumulations and precipitations differ from each
other. The accumulation is caused by ingredients in the
water that were not in soluble form in the first place. For
example, calcium carbonate or kaolin used as a filler or
coating material in paper mills can create deposits. In pulp
mills, inorganic precipitates (e.g. calcium carbonate) are
usually precipitated from soluble ions.

Precipitation occurs when the concentration of ions
exceeds their solubility under prevailing conditions.
Solubility of a product, i.e. solubility in water, shows how
much of a substance dissolves in a certain amount of
water. Solubility is affected by temperature and pH, so a
change in either these quantities or the amount of ions
can cause the formation of a precipitate.

The most typical inorganic precipitates are anions such
as carbonates, sulfates, sulfites, and oxalates that have
reacted with various cations, such as calcium (Ca) and
barium (Ba). Oxides and hydroxides are also possible.

PRECIPITATES FROM WOOD, AUXILIARIES, OR
ADDITIVES

Precipitated cations and sometimes also anions usually
come from wood. The amount of inorganic material in
wood is measured as ash content, which varies from
0.3 to 1.5% of dry matter. In the shell, the proportion

of inorganic material in the dry matter is up to 5%. The
inorganic compounds contained in wood originate

from the soil. Growth conditions greatly affect the
concentration of inorganic substances, so there is a large
variation within the wood species. In deciduous trees,
the proportion of inorganic compounds is higher than in
conifers.

In addition to wood, precipitating ions can be dissolved
from auxiliaries and additives used in the process.

For example, sulfuric acid and alum intended for pH
adjustment are the most typical causes of sulfate
precipitation near their dosing points. Similarly, a large
surplus of oxidizing bleaching chemical or the effect of
shock dosing of oxidizing antimicrobials can be the reason
for the formation of a precipitate.

Although inorganic deposits are a common problem

in both pulp mills and paper and board mills, their
composition is often different. Metal ions and salts of
anions originating from wood are typical in pulp mills.
The talc used to combat problems caused by resin is also
a significant discovery. In paper and cardboard factories,
ions other than wood-derived ions are highlighted. The
most typical problems in a paper or cardboard factory are
caused by the precipitation of inorganic salts of dissolved
calcium.
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Since temperature has a significant effect on the
formation of precipitations, hot or in some cases also
cold spots in the process can cause the formation of
precipitations. Typical process hot spots are evaporators
and heat exchangers. Points prone to precipitations

are also process points where the pressure or flow rate
changes.

In terms of the formation of deposits, perhaps the most
challenging process point is the evaporator. Evaporation
of water is an event similar to distillation, during which
the salts in the solution become concentrated and the
concentration increases. When deposits accumulate on
surfaces, they weaken flows and heat exchange. In the
worst case, the entire production may have to be stopped
during the cleaning of the deposits in the evaporator.

In a paper mill, a typical process point prone to deposits is
the web forming part. Accumulations occur on surfaces,
tanks and pipelines, and sometimes also on cords and
felts.

THE ROOT CAUSE CAN BE FOUND ON THE OTHER
HAND

Due to different conditions, precipitates that are typical
for that particular part can occur in different parts of the
pulp process. There can often be up to 3-4 different types
of inorganic deposits in one factory. Often, the structure
of the inorganic deposit is plate-like and clearly layered.
This may be due to the fact that when the conditions
change, precipition is generated momentarily and for a
short time, while sometimes long periods of time pass
when no more precipitation is generated.

Even if the precipitation occurs at a certain pointin

the process, its root cause may be elsewhere. Finding
out the cause of the precipitation requires a thorough
investigation in order to find out the process factors
predisposing to its occurrence. If this is not done, there is
a risk that the measures will be targeted incorrectly.
Inorganic deposits cause significant costs in terms of
product quality deterioration, downtime and repair costs.

When the precipitation problem is to be reduced or
eliminated completely, the composition of the deposit
must first be investigated. The optimal sample is a jar of
about 50 ml, but it is also possible to analyze a smaller

sample. The minimum size of the dirt spot sample of the
final product to be analyzed (pulp sheet, paper, cardboard)
is about one millimeter, and several samples are preferably
needed. If the number of samples is small, the number of
analyzes is also limited.

Usually, BIM experts take the samples themselves, but
samples taken by customers are sometimes examined as
well. Image analysis is an important part of sampling, but
itis also good to find out about the process conditions,
temperature, pH, chemical additions and concentrations
of precipitating ions both before and after the

precipitation point.

THE COMPOSITION IS REVEALED IN A MULTI-STEP
ANALYSIS

At the beginning of the study, it is determined whether
the sample is of uniform quality or whether it consists

of several different components. Often there are 2-3
different types of dirt spots in the sample, which are all
analyzed separately. Microscopy reveals the more precise
appearance and composition of the sample both on the
surface and inside the sample. The analysis of the jar
samples continues with microbiological examination and
staining tests. By staining and examining the sample under
UV light, for example, it can be determined whether the
sample contains microbial growth.

The analysis is continued with dissolution tests. The
solubility of the sample is tested in organic solvents,
water, acid and base. The component of interest is dried
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in a heat cabinet and incinerated. If the composition

of the substance is still not clear by microscope, the
sample can be examined with an IR spectroscope or an
electron microscope. With an electron microscope, the
composition of a substance can be determined down to
the elemental level.

The resulting inorganic deposit (scale) is washed off with a
detergent. With BIM’s chemistry, even the most difficult-
to-dissolve deposits, such as barium sulfate, calcium
oxalate and calcium carbonate, can be dissolved.

Once the deposit has been effectively removed, it is
possible to begin to find out how the reappearance of
the deposit could be prevented. In the overall review of
the process, the aim is to find the reasons that lead to the
formation of deposits.

If possible, the process conditions are changed locally so
that deposit no longer occurs. If the deposit is caused by
a substance added to the process, it may be necessary to
change the dosing method or the substance itself.

INORGANIC DEPOSITS (SCALE) ARE ALMOST
ALWAYS PREVENTABLE

Precipitation can almost always be prevented, or at least
slowed down, by using a suitable anti-scaling agent.
Anti-scaling agents usually consist of different raw
materials, such as chelating agents, anionic polymers and
various phosphonates, or combinations of the above.

Substances can influence the formation of inorganic
deposits (scale) in different ways. A chelating agent

prevents the action of the cation by chelating it.
Phosphonates and anionic polymers have a similar
mechanism of action.

With some of the substances, the effect is based on
interfering with crystal formation. The resulting crystals
are small, fragile and deformed and therefore easier to
wash away. With anionic polymers and other dispersants,
the formed crystals are kept apart from each other and
dispersed in the water, so that no inorganic deposit (scale)
is formed.

The choice of anti-scaling agent is influenced by the
concentration of ions in the resulting crystal, the
prevailing temperature and pH. The concentration of the
anti-scaling agent used is also a significant factor when
you want to prevent the formation of deposits. Various
laboratory tests can be used to predict quite precisely
how much anti-scaling agent is needed to prevent
deposits under prevailing conditions.

At the same time, the mutual effectiveness of different
anti-scaling agents can be compared. Recognizing and
understanding the variation in process conditions also
makes it easier to ensure the functionality of anti-scaling.

A WIDE PORTFOLIO OF ANTI-SCALING AGENTS
BIM has at its disposal a wide selection of different
detergents and anti-scaling agents, as well as two
different on-line meters, which can be used to measure
the amount of precipitation produced and, if necessary,
change or adjust dosages when the conditions change.

BIM Kemi @ info@bimkemi.com @  www.bimkemi.com
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