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Corrosion in a steam boiler

Company : Citro misr, Cairo Egypt

Description of the problem and its negative consequences

In the chemical industry big amounts of steam are needed to heat up different processes. The client uses
several boilers, with a total capacity of more than 100m3 per hour. The feed water is treated chemically. The
demineralised water gets aggressive and together with the high temperatures inside the boiler corrosion starts
at all surface is contact with the water. The client added inhibitors to prevent corrosion, which is the normal
procedure if running a boiler. The reality has shown, that even by using chemicals, there is corrosion anyhow.
This corrosion leads on the one hand to iron or rust in the steam, which might cause additional corrosion in
the following pipe system and this corrosion leads to a stock removal on the surfaces, which is responsible

for a shorter lifetime of the boilers.

The solution
There was one Magic ring installed at the feeding pipe of the boiler. Due to safety reasons there was first no

change in the adding of inhibitors against corrosion

In which way the customer checked the results of the trial

The iron content in the steam and the Blow down pipe was regularly checked. The steam is essential for the
production, without steam they have to stop working. Therefore no changes at the existing setup of adding
chemicals where made. During the weeks, the iron in the steam has gotten less and less, and finally stabilized
on a very low level. From outside it could be seen the corrosion was less than before. To avoid any risk, the
adding of the inhibitors was stopped not before 6 weeks ahead the regular production break where service is
made on the boiler. This was done, to be able to assure visually the function of Magic, by checking the ap-
pearance of the inner surfaces of the boiler. It was seen, that most of the surface was no black, coated with
saturated iron, only a few red spots have remained.

After seeing this result the client has decided to stop adding corrosion inhibitors. To ensure the results and for
safety reasons, the steam is regularly checked for iron.

Today the client saves not only the chemicals, but as well the costs for service of the dosing systems.
Concerning the lifetime of the boiler no final data are available. But due to there is almost no iron found any-

more in the steam, it is to assume that the lifetime has increased.
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Lime scale in a steam boiler

Company:SHELMAN A_.E., paper industry

Description of the problem and its negative consequences

The feeding water of the steamboiler is rather soft, so the client decided out of economical reasons, to use city
water, instead of a expensive and service intensive chemical treatment. So the steam boiler had to be chemi-
cal cleaned each summer. Especially the coils have had a thick layer of lime scale. This cleaning was done
chemical, which is expensive and time consuming. As well each chemical cleaning harms the inner surfaces
of the machine, which leads to additional corrosion an the risc of leakage.

A few month after the chemical cleaning, the performance of the steamboiler start to drop. So it took more
and more time until there was enough steam to start production, and as well the amount of steam produced
per hour decreased steadily. At the same time the energy used to produce the steam increased, because of the

isolation effects of the limescale. By the way just one mm of lime scale reduces the performance by 11%.

Our solution
Approximatelly three month after the last chemical cleaning, one Magic®-Ring was installed at the feed-
ingpipe of the steam boiler. At this time the performance of the boiler already started to drop, with the above

described effects.

In which way the customer checked the results of the trial

1.In the beginning it could be seen at the blowdown pipe, that the water contained small particles of lime
scale. This particles get less with the ongoing cleaning of the boiler during the normal operation.

2.The performance of the steamboiler raised again. Not only the total amount of steam was increased again,
but as well the start time in the morning until enough steam was ready shortened.

3.At the next inspection of the boiler in the following summer, it could be seen, inside the boiler was no lime
scale at all. As well the lime scale which has build up before the installation couldn’t be found. This was the

first time since start of operation, that there was no chemical cleaning necessary .
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Seawater boiler (evaporator)

Company: THENAMARIS INC., Shipping Company, Greece

Description of the problem and its negative consequences

In every tanker there is at least one seawater boiler (evaporator), in which the seawater partially evaporates
(at low pressure due to low temperature) and the residual brine is conveyed back into the sea. The produced
water vapors are condensed at a cold surface and feed the ship’s fresh water tanks. Inside the heat exchanger
of the evaporator a stony layer consisting of salt, lime and other solids contained in the seawater is gradually
formed. This layer absorbs an essential part of the thermal energy, which is normally intended for the evapo-
ration of the seawater. As a result, the evaporator’s performance is day by day reduced and the fresh water
production becomes insufficient for the ship’s needs. When this point is reached, expensive fresh water has
to be purchased at the harbors. The traditional solutions are the chemical and the mechanical cleaning. Both
processes are hard, tough, unhealthy and expensive. Also they have the additional disadvantage that they
presuppose that the evaporator has to be stopped for many hours once per one to two months, which is not

always feasible.

Our solution
We adapted two Magic® rings on the pipe which supplies with seawater one boiler, which had been recently
cleaned. At the same time we installed two more Magic® rings on the feed pipe of another evaporator, which

had not been cleaned lately and its daily fresh water production had already dropped noticeably.

In which way our customer checked the results of the trial

The first boiler did not need any cleaning again, because its performance was not reduced. On the contrary,
about one month after the installation of the rings the tanker’s engineer informed the company’s technical
department that the daily fresh water production of the evaporator, instead of dropping gradually, as it always
happened until then, had increased from 28 to 31 tons. This obviously leads to the following two conclusions:
First, the chemical and the mechanical cleaning can never remove the whole mass of the accumulated scale
and, second, the Magic® rings not only prevent the formation of new scale, but they also manage to dissolve
the residual one, which cannot be properly cleaned with the traditional cleaning methods. Neither the second
evaporator had to be cleaned again. Its performance increased at a quick rate and within a short time reached
its highest limit, according to the evaporator’s features. This means that the boiler had shaken off the scale,
without the planned chemical cleaning, which is very often responsible for the corrosion and the leaks which

happen to equipment cleaned in this way.
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Coolingloop mould forms for PET bottles

company:Coca Cola H.B.C. AG, Thessaloniki

responsibel: Mr Tsoutsas and Mr. Kouroglou

Description of the problem and its negative consequences

The client uses a closed loop for cooling down the mould forms for his production of PET bottles. The water
is cooled by a plate heatexchanger. Due to a little leacking of the loop, there has constantly added some fresh
water to this loop. Through this fresh water, all the time was added some lime scale as well as new oxygen
in the loop. This causes all time new corrosion, and the loop has to be cleaned in average all 14 days. Mostly
from rust and a little scale. This leads to significant cost, not only the cleaning and the used chemicals, but
even more the closedown of the production for several hours. This cleaning was not always possible in time,

and this leads to serious quality problems at the bottles itself.

Our solution
We installed one Magic®-Ring in the cooling loop. In between the heatexchanger and the moulds at the ma-

chine. It was installed very near to the mould forms, in order to get the best possible results in the forms.

In which way our customer checked the results of the trial

1.Starting at the day of installation of Magic, there were made daily samples of the water, which was checked
for the iron content of the water by the companys own labor. In a totally closed loop it was to be expected,
that the iron content in the water would increase, due to solving of the existing rust in the pipes and the mould
forms. But due to the small leackage, the rust and the scale was drained from the system as well. So it could
bee seen, that the iron content in the water decreased steadily and stabilized on a very low and acceptable
value.

2.Since that it could be seen by several inspections by sight, that there was no corrosion or lime scale in the
mould forms at all. As well there was since this time no need of chemical cleaning. The big advantage for
the client, not only that the quality of the PET bottles is constantly high, there is as well no need for a break

down of the production which saves a lot of money.
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Warm water boiler

Company:VETERIN AG Pharmaceutical Company
Responsible: Mr. Charis Lataridis

Description of the problem and its negative consequences

In the central warmwater boiler there has been recognized a serious problem with corrosion an scale. Both
at the inside of the boilerwall and the heating coil. Due to the thick layer of scale, the efficency of the heat
transfer was very little. Due to the very strong corrosion on the wall, the client was afraid of leakes and holes
in the boiler. On regulary base, there was a chemical and mechanical cleaning of the boiler. This has cost a lot

of time and money. The used chemicals for descaling, increased the already existing corrosion.

QOur solution

Two Magic® rings were installed, one at the coldwater feed pipe and a second at the recirculation pipe of the
loop. The second ring was installed to ensure, that in the case of negative influence of e.g. electrosmog, the
water would be recharged each time in passing the Magic® ring. This was made to secure the best possible

results.

In which way our customer checked the results of the trial

The rings were installed at Tuesday. The rest of the week, during regular operation, the client didn’t recognize
any major differences. Over the weekend there was no water tapped from the system, and the water stood in
the boiler and the pipes.The following Monday, when people start working again, on all tappoints, dark brown
water was coming out. During the morning and a lot of consumption, the water have got clear again.

The client came to the following conclusion: During the working days the system was cleaned by Magic®
ring but due to the almost constant consumption of water, the amount of solved corrosion compared to the
amount of water was to little to be recognized. Over the weekend, when no consumption has happened, it was
a lot of rust solved, which was enough to give on the following Monday the water the strong brown color.
This phenomen of brown water has not happened since this first Monday, and there was no need to clean the
boiler again.

These leads to the conclusion the warm water system was cleaned in the time of app. 2 weeks, and the system

is now permanent protected and no expensive replacements of existing equipment have to be done.
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Motor cooling loop

Company:Zement Chalkidas AG, Cement production Company
Responsible:Mr. Odysseas Dimitriou

Description of the problem and its negative consequences

The client uses a cooling loop for several big motors, which is feeded by three independent 4” inlet pipes.
The scale has reduced the diameter of the pipes in that way, that on the one hand, the pumps were over there
capacity and on the other hand the amount of coolingwater which has reached the engines was not sufficent
anymore, to ensure the necessary cooling. In addition to the problem in the pipe it was expected, that the sur-

faces where the heattransfer in the motor take place, were as well coated with scale.

Our solution
Three 4”-Magic® rings were installed, one on each inlet pipe of the loop. In this way it was possible to treat

all the incoming water and the whole cooling loop.

In which way the customer checked the results of the trial

1.At the day of the installation, a connector of the pipe was opened. It could be seen and was as well docu-
mented, that there was a lot of lime scale everywhere. After two month the same part was opened again. More
than half of the scale was away. Or to say it different, the flowing water has removed the existing lime scale
and hs taken it with it. Only little plates of scale where left on the pipe walls. This is very normal in such cases,
where a lot of scale is in the pipes and machines. The scale is getting soft at the surface and than removed layer
by layer and flushed out with the flowing water. This shows, that in only a few month a whole system, where

have been before several centimeter of lime scale can be cleaned totally.
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Limescale in the water supply of a village

Company:fresh- / waste-water company (DEYA)
Community Chrissoupolis

Responsible:Mr. Dimitris Zotos

Description of the problem and its negative consequences

In the village the supply of fresh water gets more and more unsufficent. Limescale clogged the pipes and the
diameter decreased so much that in some parts of the village only very little water reached the household.
DEYA was forced to take action. There were two common possibilities. Either change the whole pipesystem,
which was not possible out of economic reasons, or try to locate the spots where the problem are the biggest
and replace part of the pipes. This method is as well very expensive and bear the risk, not to find all parts with

a problem and the problem would appear soon again.

Our solution
In one part of the village where the problem was very big and almost no water reached the customers, one 2”

Magic® ring was installed. The pipe was checked before and the problems documented.

In which way the customer checked the results of the trial

Four month after the installation the pipe was opened again. The limescale had totally disappeared. The pipe
was due to the Magic® ring technology complete cleaned, and the blank metal could be seen. The metal was
as well totally clean and no spots of corrosion could be found.

Compared to the two classical methods of digging out the pipes and replace them, the solution of Magic®
ring is a very cost efficent solution. In addition the Magic® ring solution is permanent, which the classical
methods are not, as the experience shows from similar cases. It is to be expected, that after installing new
pipes the problem with the lime scale would have appeared some years later. Now the watersupply for all
clients in this area is again perfect. In all parts of the system is again enough pressure and capacity.

There are no data from the effects in the households in this area, because DEYA was interested to clean their
own pipes and not the pipes of the connected houses. Nevertheless there were several positive comments

from the clients in the community.
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Fire Fighting system

Company:Kosmas Thomoglou AG,
dyeing and textil industry

Description of the problem and its negative consequences

This is a typical case, where the client didn’t know the problem from the beginning, or he knows the problem,
but there is no reasonable solution for the problem. The firefighting system covers the whole production area.
In the system stays all the time water under the pressure, that in the case of fire there is immediately enough
water to fight the fire. During services where some valves were opened, it could be seen that there was certain
corrosion in the pipes. This leads to the risc, that in the case of fire, the solved rust will clog the spray nozzles

of the system and not enough water can flow.

Our solution
One 3” Magic® ring was installed. At the feeding pipe of the firefigthing system, before the regular valve
and the pumps. Target of the trail was to remove the existing corrosion and prevent the system from further

corrosion, by flushing out the rust.

In which way the customer checked the results of the trial

Direct after the installation a sample was taken at a shut off valve as far as possible away from the inlet. This
was done with slow velosity, so the water was mainly clear. Some days later a second sample was taken at
the same place and under the same condition. This time the water was dark brown. In the sampling bucket,
there was after a short time a thin layer of rusty particles to be seen. The client wouldn’t believe, how much
rust was in the system and how a aluminiumring several dozend meters away could solve all the rust in this
short time.

The system was cleaned by flushing water on several points in the system, unitl it gets clean. This was done

four times, until no more brown water was coming.

Nowadays this is a very common application which we have done a lot of times. It has shown that this test is
one of the most astonishing and fastest ways to show the client how efficient the Magic® ring technology is

working.
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Lime scale at a water fountain

company:community Chryssoupolis

responsible:Mr Nomos Kavalas

Description of the problem and its negative consequences

The water which is feeded to the fountain is full of lime scale, which leads to following problems:

1.The shut off valve where only hardly to operate due to the limescale inside the valve. As well there was the
risc, that the handle and the valve would break due to the force needed to operate the valve.

2.At the bottom of the fountain a thick white layer of scale could be found .

3.At the wall of the fountain at the highs of the watersurface an ugly line of very hard lime scale could be

found.

Our solution
One Magic®-Ring was installed at the circulation pipe which feeds the fountain. This was done to ensure that

the water keeps its power, even if there would be some unwished effects to the water in the fountain.

In which way the customer checked the results of the trial
In the time of two month after the installation the following changes could be seen.

1.The shut off valves could be operated again easy and smooth.

2.The layer of scale at the bottom of the fountain was solved and due to the constant movement of the water

totally removed. Since that no new limescale could be found on the bottom of the fountain.

3.The limescale at the wall at the highs of the watersurface, was as well getting slowly softer and was re-

moved after a certain time. Since that no new scale was found on the wall of the fountain.
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Dish washer and washing machines

Company:Divani Hotel

Description of the problem and its negative consequences

The inner surfaces of the dish washers had a layer of lime scale. The service company had to make once a
month a additional chemical cleaning of the dish washers.

As well the washing machines had some layers of lime scale, but not to the same extend. A additional chemi-

cal cleaning had to be made each third month.

Our solution
There were two Magic®-Rings at the cold and warm feedline of the dishwashers as well on the feeding lines

of the washing machines installed.

In which way the customer checked the results of the trial
1.The inner surface of the dishwashers kept totally clean. Since the installation no additional chemical clean-

ing was necessary anymore.

2.In the washing machines the lime scale slowly disapeared. As well in these machines no additional chemi-

cal cleaning was necessary.

3.After the first positive results, there was no additional softener added in the washing machines. There was
no difference in the quality of the washing and the laundry was as soft as before, when using this chemical

softener.

4.As well it could be recognized, that new towels, which had before at least two times to be washed, were now

after the first washing ready to use.
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Cleaning of water fountains

Company: City of Berlin, Germany

The problem

In water fountains there are high amounts of water evaporating. This water has to be replaced either by drink-
ing water or water from a well. Depending on the design of the fountain, there could be along the evaporating
line or over the whole fountain, found a lot of scale which gives an ugly appearance. In addition it is very
common, to find in such fountains a lot of algae. Despite the addition of chemicals to the water, the cleaning
of the fountain was hard and time consuming. High pressure cleaners and strong chemicals have to be used,
in order to get the fountain clean again. Especially in older fountains with artwork, the cleaning was very

expensive, with a total cost of several 1.000 EUR per year.

How the problem was solved
Depending the size and the complexity of the fountain, one or several spezial fort its purpose developed so
called Magic Bio Rings, have been installed in the circulation pipe of the fountain. At the same time the add-

ing of any chemicals, against scaling or algae was stopped.

How the efficiency was checked by the client
Depending on the design of the fountain, the results could be seen very soon. One fountain, containing three
shells, the water falls from one level to the next, it could be seen daily how the scale was removed from the

red granite by itself. All surfaces where there is a constant flow of water have got clean from alone.

Depending of the location of the fountain, a lot of biomass from outside (pollen) is brought in the water, these
accelerate the growing of the algae. The new growing of algae could therefore not stopped totally, but the

algae are only lasting a few days, get brown and fall to the bottom.

The effect could be seen best during the cleaning of the fountains. Most of the scale and algae has been
flushed out during the draining of the fountain or just with water from a hose. The cleaning time of such a
fountain is no less than half as before. The costs for the chemicals and the service of the dosing systems could

be saved totally.
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