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(§7) Abstract

The invention relates to treatment of water, comprising initiating formation of drops from an introduced amount of water and division
of the formed drops to form microdrops preferably by division at least 50-60 times. The invention also relates to an apparatus for performing

the invention.
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A method and a device for the treatment of water

In connection with the treatment of water, the crude wa-
ter is aerated according to the prior art to add to the
water a greater content of oxygen which contributes to
the conversion of iron and manganese bicarbonate into
sparingly soluble compounds, ferrous hydroxide and py-
rolusite and causes separation of CO,;, hydrogen sulphide
and methane. According to the prior art, the aeration
takes place e.g. in that the water is introduced over a
perforated tray and drops freely from there as drops to-

ward a basin, or in that the water flows down over oxida-

tion steps.

These known methods have some effect on the water in re-
spect of achieving the intended result, as described
above. However, in many cases this treatment is not suf-
ficient. In many cases the insufficiency is caused by an
ever poorer crude water quality with a larger content of
harmful substances, which must be removed, e.g. by aera-

tion.

Accordingly, the object of the present invention is to
provide a method by means of which crude water may be
treated to achieve a satisfactory water quality with re-
spect to content of components which can be removed or at

least reduced by aeration.

According to the invention, such a method comprises an
initiating formation of drops from an introduced water
amount and division of the formed drops by mechanical ac-

tion to form microdrops.

Such a formation of microdrops results in a considerably
larger surface of the drops relative to the volume of the

drops, and improved oxidation can thus take place. The
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mechanical action ensures that the intended division
takes place. It has been found that a division of 50-60
times or optionally more causes formation of drops of a
size which is sufficiently small for a satisfactory oxi-
dation to take place, and thereby for a satisfactory wa-

ter quality to be obtained.

According to an expedient embodiment, a microorganism
culture may additionally be added to the water prior to
the initiating drop formation. Hereby, components of the
crude water which are not converted by the oxidation
alone, may moreover be removed or reduced by the metabo-
lism of the microorganisms. In this connection, the con-
crete microorganism culture may be seiected depending on
the crude water content of components whose amount is to

be reduced.

Particularly expediently, the formed microdrops are in-
troduced into a sedimentation container after completed
oxidation. After settling in such a container the water

may be conveyed to the user.

The invention also relates to an apparatus for performing

the method described in the foregoing.

Such an apparatus comprises means for forming drops at
the initiation of the process, and, in the direction of
the gravitational force below these means, additional

means for causing division of the drops by contact with

these.

In an advantageous embodiment, the means for the initiat-
ing drop formation comprise a plate with holes, the drops
being formed by the flow of the water through these

holes.
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The means for causing division of the drops preferably
comprise wire-shaped elements mutually spaced in the di-
rection of the gravitational force. The wire-shaped ele-
ments are hereby advantageously arranged in a mutually
intersecting pattern. Such a structure involves a good
certainty of drop division, and it has moreover been
found by tests that good environmental conditions are
hereby formed for an optionally added microorganism cul-
ture. At least 50-60 layers of the mutually spaced wire-
shaped elements are preferably arranged in the direction
of the gravitational force to obtain an expedient fine
division of the drops, as described above. Preferably,
however, more of these layers are arranged so that also
the drops which statistically drop through a layer in a
gap between two wire-shaped elements, will obtain a divi-
sion of 50-60 times. Thus, 70-80 layers of wire-shaped
elements are expediently arranged. In this connection,
the mutual spacing between parallel or substantially par-
allel wire-shaped elements in the same layer is expedi-
ently between 5 and 15 mm, preferably about 10 mm. The
spacing between the wires in the same layer will affect
the statistical fall of drops, which are thus not divided
as there is no contact. A too small spacing between the

wires may cause gathering of already divided drops.

The mutual spacing between the layers of wire-shaped ele-
ments is preferably 30-60 mm, and more preferably 40-50
mn. This ensures that sufficient kinetic energy is added
to the drops for rotation to take place, while ensuring

that a complete system still has a limited height.

It has been found expedient to build such a system of tu-
bular elements with an interlaced structure. In this con-
nection, a row of such pipes are placed side by side to
form a pipe layer. A plurality of such pipe layers are

stacked to form a pipe column. Each pipe layer thus forms

PCT/DK99/00186
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two layers of wire-shaped elements mutually spaced, ex-
cept in the pipe areas adjoining each other in the same
layer. In this connection, the pipe layers are expedi-
ently arranged with the pipe axes rotated 290 degrees
relative to overlying and underlying pipe layers. This
has been found to give a particularly good result, and at

the same time an increased mechanical stability is

achieved.

Preferably, means are arranged in the apparatus for col-
lecting the microdrops below the means for dividing the
drops. The drops or the caught drops, which form an
amount of water, are expediently introduced into a set-
tling container, which forms part of the apparatus in

this connection.

The invention will be explained more fully below with
reference to the drawing, in which a preferred .embodiment

of the invention is shown schematically, and in which
fig. 1 shows an apparatus, seen from the side,
fig. 2 shows an apparatus, seen from above, and

fig. 3 shows a pipe element associated with the apparatus

shown in figs. 1 and 2, and

fig. 4 shows four interconnected pipe elements, as shown

in fig. 3 and seen from the end.

Fig. 1 illustrates a system which uses apparatuses ac-
cording to the invention for performing the method ac-
cording to the invention. Such a system comprises a pipe
connection 1 from a bore well and a pump 2 for pumping
the water from the bore well. The crude water is conveyed

via the pipe 1 to a distribution system consisting of a
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plate 3 with holes 4. This plate 3 with holes 4 serves to
initiate formation of drops. Relativeiy large drops are
involved in this connection. The drops leaving the plate
3 through the holes 4 in it then fall down under the ac-
tion of gravity and hereby contact rows of wire-shaped
elements, which, in the example shown, are formed by tu-
bular elements 5, 6 arranged side by side with horizontal
pipe axes to form pipe layers, a plurality of such pipe
layers being arranged on top of each other. The pipe lay-
ers are arranged such that every second pipe layer 6 1is
rotated 90°. In the structure shown, 15 pipe layers are
provided. In this constellation, in the event that a
large content of components is to be reduced, it will be
necessary to recirculate the water to achieve sufficient
oxidation. As also mentioned in the preamble to the de-
scription, 30-40 pipe layers will expediently be pro-
vided. The pipe layers are arranged in a housing 7 which
is open at the top and at the bottom. When the water
drops leave the lowermost pipe layer at the lower end of
the housing 7, the water is collected in a collection ba-
sin or a settling container 8, in which solids, if any,
can precipitate, and from which the cleaned water may be

discharged and transported to the place of use.

Fig. 2 shows the plate 3 more clearly seen from above. In
this connection, the holes 4 have a diameter of about 1-2
mm. This diameter may be selected depending on the sur-

face tension of the water, the water pressure, etc.

Fig. 3 shows a pipe element which is used for the con-
struction of the pipe layers in the housing. The pipe
layers are composed of wire-shaped elements 9 which are
arranged in intersecting manner in the pipe wall. By
their mutually intersecting pattern, the wire-shaped ele-

ments 9 form rhomboid holes in the pipe wall. Fig. 4

PCT/DK99/00186
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shows four such pipe elements in an interconnected state.

It appears that circular pipe elements 5 are involved.
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1. A method for the treatment of water, comprising:

initiating formation of drops from an introduced amount

of water;

division of the formed drops by mechanical action to form

microdrops.

2. A method according to claiml, character-
iz e d in that the drops formed by the initiating drop

formation are divided at least 50-60 times.

3. A method according to claim 1l or 2, char ac -
t erized in that a microorganism culture is added

to the water prior to the initiating drop formation.

4. A method according to claim 1, 2 or 3, c har ac -

terized in that the formed microdrops are intro-

duced into a sedimentation container.

5. An apparatus for performing the method according to
any one of claims 1-4, characterized by com-

prising:

means for forming drops at the initiation of the process,

and

in the direction of the gravitational force below these

means, means for causing division of the drops by contact

with these.

6. An apparatus according to claim 5, c h a r a c -
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t er iz ed in that the means for the initiating drop
formation comprise a plate with holes, the drops being

formed by the flow of the water through these holes.

7. An apparatus according to claim 5 or 6, c har ac -
t erized in that the means for causing division of
the drops comprise wire-shaped elements mutually spaced

in the direction of the gravitational force.

8. An apparatus according to claim 7, c h a r a c -
t er iz e d by comprising wire-shaped elements ar-

ranged in a mutually intersecting pattern.

9. An apparatus according to claims 5-8, c h ar ac -
terized in that at least 50-60 layers of mutually
spaced wire-shaped elements are arranged in the direction

of gravitational force.

10. An apparatus according to claim 9, c h ar a c -
ter iz ed in that the mutual spacing between the
layers of wire-shaped elements is 30-60 mm, preferably

40-50 mm.

11. An apparatus according to claims 5-10, ch ar a ¢ -
terized in that means are provided for collecting

the microdrops below the means for dividing the drops.

12. An apparatus according to claims 5-11, ch ar a c -

terized by comprising a settling container.
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