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The revolution in the treatment of primary water.

The water coming from direct source s contain various different substances,
including calcium, sodium, magnesium and potassium, which determine the
actual salinity of the water that varies depending o n the types of rocks found at

the origin and thorughout its journey.

For example, rainwater does not contain salinity, while sea water has an
extremely elevated salinity, this is because rain water does not encounter any
specific materials thoughout its jo urney

The salts dissolved in the water are majorly presented in lons, which can be
positively charged, or negatively charged. This property allows the water to be a
good conductor of electricity, which is measurable by looking at how many ions
are pres ent. Therefore using this measurement we can deduce how conductive
the type of water is, as well as obtaining an overall amount of the salinity of the
water. High levels of salinity coud cause big inconvenients in relation to its use
and its destination.

Up to now the traditional systems for the demineralization of water were all
majorly distilling chambers or inverse osmosis. With the new technology EWP, the
concept of water purification in the european market makes now available the
new PLIMMER machinery, whi  ch do not concentrate on the concept of filtration in
order to obtain the purification of water.

There is no other similar technology on the market. EWP is the new technology
destined to change the treatment of water forever . PLIMMER, using the EWP
techn ology, combines the benefits of ionic exchange and inverse osmosis,
eliminating all the disadvantages present in the process .
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Plimmer delta does not require any particular pre -treatment due to the fact it is
unaffected by:

1 Suspended solids
1 Chlorine
1 Organic substances

Due to the fact that these substances damage the osmosis membranes and ionic
exchange resins, the initial investment of installing a Plimmer are low, combined
with the very small maintenance costs.

The Plimmer works at very low energy | evels, about 200 -250W for two cells.
The Plimmer operates at very low pressures

The Plimmer does not require periodic maintenance

The Plimmer can be used in any industrial sector that requires high quality water.

The Plimmer can go treat input water of 400 -600 £S/cm producing an output
water of 10 -20 €S/cm.
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lonic exchange

lonic exchange systems are made up of a two columns. Once column containing
cationic resins, regenerated with hydrochloric acid and the other containing
anionic resins, regenerated with caustic soda. While working, water passes
through one column then the other in order to obtain complete demineralization

of water. Once the resins are saturated, they must be regenerated in order to

allow demineralization to take place.

The ionic exchange resins contained in a demineralizer are highly porous
structures, that, seen in a microscope, look like canal rich (macro pores)
sponges, an ideal environment for the proliferation and anchoring of bacteria and
fungi.

For the above reasons, the quality of the water emitted by a water softener can
be compromised, and it is therefore necessary to adopt chlorine disinfection
methods on the resin bed every time regeneration is completed.

Otherwise, an ultraviolet sterilizer must be integrated at the water ex it to ensure
microbiological purity.

The use of large amountsof acid and soda make the system highly pollutant and
damaging for the environment . Furthermore, these chemical substances must be
stocked in safe places and handled with care, taking into accoun t all the safety
precautions needed.
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Osmosis

Osmosis system use the hydraulic pressure in order to force the passing of water
through semi permeable membranes. The cell membranes have very small
porous structures, meaning that they are selective, so only necessary materials
are let into the cell and waste left out. The system produces water at a very low

salt concentration (almost demineralized). Moreover, the membranes to not stop

any gas from passing through.

Due to the equilibrium between the temp orary hardness ( Calcium Bicarbonate
and Magnesium Bicarbonate) and Carbonic acid, water that exists an osmosis
system will be acid and therefore corrode the hydraulic system.

Furthermore, the reduction of Carbon dioxide from the water will cause the
hard ness to precipitate (Calcium Carbonate) and block the flux of the water
through the membrane, meaning that extra maintenance will be needed.

For the above reasons, normally water that enters an osmosis system must be
softened or otherwise anti  -incrustation  products must be added. The cell
membranes are also very sensible to suspension impurities (Iro n, Manganese and
Colloids ) that reduce the output of the membranes because of clogging.

This technology therefore needs specific pretreatment of the water befo re
entering the cell membrane, meaning that the extra cost makes the system less
competitive.
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PLIMMER Delta z How does it work?

Plimmer uses different coupled electrodes contai ned in a pressurizable containe ,
supplied with direct current at a potenti al difference of 1.6 Volt.

The electrodes are placed at a distance at an order of magnitude of 0.1mm.

Powering the electrodes, an electrostatic field is created. The salts contained in
the water, that posses an electric charge, will be attracted by the ele ctrode with
opposite charge and blocked its surface by the electric field.

Operating as low voltages, electrolysis and gas production will not occur.
The result is the partial or total demineralization of the water.

The electrodes of the Plimmer will behav e like those of a normal condenser. At a
certain point, the ions will cover the whole surface of the electrodes, meaning
that extra ions will not be captured.

In these conditions, the Plimmer is at full capacity. Blocking the water flux and
removing the p  ower supply it is possible to measure on the electrodes a potential
difference equal to the blocked ions on the surface. This energy will be dissipated

by short circuiting the electrodes. A maximum current is therefore obtained that

will be used up in a sh ort period of time. The blocked ions are now in their
original form and are contained in the small volume of the cell. A short rinse will
turn them in concentrated form for waste orrecycle.

After the short circuiting, the poles of the power supply are inv erted for a short
period of time in order to make the ion releasing and recombination process

quicker. Plimmer works according the condenser principle, holding back the ions

on the electrode due to the potential difference applied on them. The p.disin f act
very low (approximately 1.5V) meaning that the system is intrinsically safe.

We are therefore talking about an electronic device that does not use chemical
products in order to function, implying its eco -compatibility towards the principles
of sustain able environment.

Once the dimensions and the amount of water processed are defined, the
percentage of ions removed by the Plimmer is indipendent of the input
concentration (up until 20000mg/l). As the concentration varies, the time taken
to complete the  deionization cycle will vary accordingly.
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The Plimmer delta module have been designed to remove at least 90% of the
input salts. The base module is composed by two cells that alternate the work
load.

Considering the fact that the demineralization cycl e varies according to the input
Na Cl concentration, the Plimmerdéds maxi mum
1g/l with a load of 200l/h . This will mean that a Plimmer delta composed by two

cells will remove 200g/h of salt every hour.

It is also possible to  connect more Plimmer delta units in parallel to obtain higher
working loads and larger salt percentage removal.

The unit occupies an incredibly small space. For example, a six cell Plimmer delta

is able to produce 600l/h of demineralized water in a physi cal space of 480 x 310
x 900 mm. A Plimmer rack containing six 600I/h units will demineralize 100m 3
water in 24 hours and will occupy a space of 1200 X 600 X 2700 mm.

of

In the case the input water concentration was larger than 1g/l, it is possible to
connect more Plimmer delta cells in parallel, meaning that each one of them will
remove 1g/l of input water. Using this method, systems that are able to
demineralize water up to 6000 -10000 ppm have been created.

Plimmer delta does not need any particular pre treatments due to the fact it is not
influenced by the presence of:

1 Suspended solids
1 Chlorine and oxydants
1 Any organic substances

These substances cause many problems to any other system such as ionic
exchange and osmosis. In normal conditions, the only p reliminar treatment
requested in a pre -filtration with a 25  p filter.

Furthermore, the initial investment is limited and competitive, compared to other
osmosis and ionic exchange systems on the market. In addition, due to the fact

that no chemical substanc es for the functioning are needed, Plimmer is a
completely eco -friendly system.

Due to the fact Plimmer is not a filter, it is unaffected to colloidal impurities, to

iron and manganese. It is only necessary to pre -filter the water in order to block
any im purities of larger scale, such as rust and other bodies before they reach the
electrodes.

de mi

ner a
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Plimmer delta is able to remove a large range of substances such as:

1 Hardness

9 Salts (Chlorides and suphates)

9 Nitrates and Ammonia

1 Heavy complexed metals with p ositive or negative charge.
1 Cyanides

1 Some organic substances

1 Types of micro -pollutants.

Plimmer does not require any costly pretreatments. The low potential difference
applied and the short distance between the electrodes, generates an electric field

able to destroy the micro  -organism cell membrane present in the water.

Plimmer delta reduces the input bacteria charge by a 90% factor, holding back

any arsenic present.

One big adva ntage that Plimmer has is the fact that the percentage of
demineralization ¢ an be varied according to the customers needs. This can be
done by varying the potential difference across the electrodes from 1 to 1.6V.
This characteristic, unique in respect to all machinery on the market, gives the

chance to alter t h eptimgdstfoe virtbaly infirtesuses., a d
Plimmer is surely the technology that will revolutionize water treatment.

For further information visit us on our website www.plimmer.it _ or www.idropan.it



http://www.plimmer.it/
http://www.idropan.it/
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PRODUCED WATER
QUALITY

WATER
PRODUCTION

WASTE
WATER

PRE- TREATMENT
FILTRATION LEVEL

REACTANTS USAGE

POWER USAGE

PERIODIC
MAINTENANCE

CHLORINE
SENSIVENESS

IRON SENSIVENESS

COLLOID
SENSIVENESS

VARIABLE COSTS

PERIODS OF
NECESSARY
SUBSTITUTION

Plimmers). Plimmers)

SINGLE PASSAGE

<30e S/ cm

80%

20%

25-50¢

NO
+++

MINIMUM
++

NO
+++

NO
+++

NO
+++

NO
+++

NO
+++

4-7 YEARS
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DOUBLE
PASSAGE

<4e S/ cm

80%

20%

25-50 ¢

NO
+++

MINIMUM
+

NO
+++

NO
+++

NO
+++

NO
+++

NO
+++

3-5 YEARS

IONIC EXCHANGE
DEMINERALIZER

5-30e S/ cm

85%

15%

5-25¢

YES

MINIMUM
+++

YES

MINIMUM

MINIMUM

MINIMUM

1-3 YEARS

IONIC EXCHANGE
DEMINERALIZER
CONTROCORRENTE

15¢ S/ cm

80%

10%

1-5¢

YES

MINIMUM
+++

YES

MINIMUM

MEDIUM

MEDIUM

1-3 YEARS

MOSIS
WITH CHEMICAL
=TREATMENTS

10-30
€S/ cm

50%

50%

1-5¢

YES

HIGH

HIGH

HIGH

YES

1-3 YEARS

SMOSSIS
+

WATER
SOFTENER

5-25¢ S/ cr

70%

30%

1-5¢

YES

HIGH

YES

HIGH

HIGH

HIGH

YES

2-5 YEARS
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Functional Plimmer delta diagram:
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Plimmer is a totally re-assembleable machines containing:

1 Two Pli mmer cells
1 1 Power pack
I Electrovalve group
1 A control interface
plimmecy).  Mlimmery).  Plimmery).  Plimmery)
2 CELLS 4 CELLS 6 CELLS 6 CELLS
W ATER TREATED 200 400 600 600
(I/h)
DAILY QUANITY 4.8 9.6 14.4 14.4
m3/g
MAXIMUM SALINITY 1000 1000 1000 1000
ppm NaCl
RECOVERY 80 80 80 80
%
POWER USAGE 250 500 750 750
W
POWER TYPE M ONOFASE M ONOFASE MON/ TRIFASE MONO/ TRIFASE
INSTALLATION WALL / FLOOR WALL / FLOOR FLOOR RACK
POSSIBILITIES
LENGTH 600 600 1000 870
mm.
WIDTH 480 480 480 480
mm.
HEIGHT 320 320 320 310
mm.
The module can be replicated i n order to treat greater water quantities:
For example:
Rack standard dimensions: (6 units maximum)
600mm. X 1250mm. X h. 2200mm.
Smaller rack dimensions:
600 mm. X 1250mm. X h 1200 mm.
Il dr opan del | 80rto reserves i ts right t o change

characteristics.
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Installation examples:

B

1-  INPUT WATER
2- TREATED OUTPUT WATER
3- CONCENTRATED SALT WASTE
4- ELECTRONIC PRESSURE
SENSOR
5-  OUTPUT WATER
AWATER CUSHI ONo
Y AUTOCLAVE TANK
[ - \ 6- AUTOCLAVE TANK
DIRECT SUPPLY 7- AUTMATIC AIR SUPPLY
8- ATMOSPHERIC PRESSURE TANK
9-  MAXIMUM FILL LEVEL
10- MINIMUM FILL LEVEL

11- MINIMUM LEVEL FOR @Y-PASS
ACTI

AUTOCLAVE SUPPLY

ATMOSPHERIC TANK SUPPLY
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