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container, which floating bodies cover the liquid at or near
the surface thereof by at least substantially abutting

An arrangement for covering a liquid surface in a container, as well as a method for

against each other. The present invention further relates
to a method for manufacturing a floating body for use in
the aforesaid arrangement.
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Description

[0001] The present invention relates to an arrange-
ment for covering a liquid surface in a container, wherein
a number of individual floating bodies are present in said
container, which floating bodies cover the liquid at or near
the surface thereof by at least substantially abutting
against each other. The present invention further relates
to a method for manufacturing a floating body, as well as
to a floating body for use in the aforesaid arrangement.
[0002] From Dutch patent No. 1002693 an arrange-
ment is known in which mention is made in particular of
water basins, such as the basins that are used for irriga-
tion purposes in the market gardening industry. In such
water basins, algae develop in the course of time, which
algae contaminate the water basin and render it unsuit-
able for use. Said algal growth can be opposed by the
addition of chemical agents, such as chlorine, to the wa-
ter, in which connection it should be noted, however, that
the addition of such agents negatively affects the envi-
ronment. From the aforesaid Dutch patentitis thus known
that algal growth in a water basin used for irrigation pur-
poses is strongly reduced by placing floating bodies in
the basin, which floating bodies cover the liquid. The float-
ing bodies used for that purpose are provided with weight-
ing means, so thatthey can atleast partially extend under
the liquid surface when placed in the container, which
weighting means are formed by liquid-receiving gaps in
the outer wall of the floating body, via which gaps the
floating body can partially fill with water so that it will take
up a stable position. Such floating bodies are unsuitable
for use in slurry pits, because the presence of the liquid-
receiving gaps will lead to the slurry accumulating there-
in, as a result of which the emission of harmful gases will
increase.

[0003] German Offenlegungsschrift No. 26 57 270 re-
lates to a floating body in the form of a lens, whose im-
mersion depth is adjustable, which floating bodies are
claimed to realise a covering degree of the active surface
of the liquid layer of about 98%.

[0004] French patentapplicationNo. 1,601,744 relates
to milk containers, in which use is made of a foamed
material provided with a special skin layer.

[0005] US patent No. 3,401,818 relates to a vessel in
which more or less spherical floating bodies are present,
which floating bodies are claimed to realise a covering
degree of the liquid surface of about 90%. The floating
bodies mentioned therein are configured to prevent ro-
tation thereof, which is effected by the presence of a cir-
cumferential edge provided with a fin.

[0006] French patentapplicationNo. 2,250,884 relates
to a floating body of substantially hexagonal configura-
tion.

[0007] German Offenlegungsschrift No. 24 20 227 re-
lates to a floating body which must be prevented from
rotating, as the moisturized portion will be exposed to the
ambient air upon rotation, which leads to evaporation of
the liquid.
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[0008] German Offenlegungsschrift No. 39 27 616 re-
lates to a disc-shaped floating body provided with a cir-
cumferential edge, which edge functions to prevent ro-
tation.

[0009] The presentinventionis in particular concerned
with the emission problem that occurs in intensive stock-
rearing stables. In such stables, the cattle are accommo-
dated on a slatted floor, in the cattle’s excrements fall
through the slatted floor a into the slurry pit that is located
thereunder. The existing slurry pit has a large liquid-sur-
face area, so that the ammonia contained in the slurry
can freely escape into the atmosphere, which leads to
high emission levels. It has moreover been found that
the ammonia, which has a strong smell, adversely affects
the health of the animals in the stable.

[0010] Inthe past a number of systems have been de-
veloped for reducing the emission of ammonia from slurry
pits. One such system is the delta system, which is based
on a try square of plastic material, which is mounted in
the slurry pits with a flexible slab, such that a high sealing
percentage is achieved. In practice, however, the system
appears to be easily fouled, so that, also in view of the
high initial costs and the high maintenance costs, the
system was found to be unsuitable. Another system is
the cooling system, in which pipes are presentin the slur-
ry pit, through which pipes ground water having a tem-
perature of about 11°C is passed. By cooling the slurry
in this way, a considerable reduction of the emission of
ammonia can be realised. The cooling system has a
number of drawbacks, however, such as the major capital
outlay and the fact that ground water must be pumped,
which leads to high energy costs. It should furthermore
be noted in this connection that the cooling of the slurry
will also effect a temperature decrease in the stable,
which the cattle experience as unpleasant, so that the
stable itself will in turn have to be additionally heated,
which involves additional energy costs. Another system
is the washing system, according to which the air above
the slurry is exhausted via afan, which air is subsequently
passed through a scrubber installation for removing the
ammonia from the exhausted air. Although this system
is being used on a relatively large scale, it is disadvan-
tageous that the liquid ammonia obtained thereby needs
to be discharged, that the capital outlay is high and that
the costs of running the system are high, inter alia be-
cause of the high energy costs.

[0011] The object of the present invention is to provide
an arrangement for reducing the emission of ammonia
from a slurry pit, wherein the formation of ammonia from
the liquid manure is minimised.

[0012] Anotherobject of the presentinventionis to pro-
vide an arrangement for reducing the emission of ammo-
nia from a slurry pit, wherein the energy costs and the
maintenance costs are minimised.

[0013] Yetanother object of the present invention is to
provide an arrangement for reducing the emission of am-
monia from a slurry pit, wherein a substantial reduction
of the ammonia emission is achieved at minimal cost.
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[0014] The present invention as referred to in the in-
troduction is characterised in that the floating bodies are
configured to be rotatable in the liquid for discharging
manure being deposited thereon to the underlying liquid.
[0015] One or more of the above objects is (are)
achieved by using such floating bodies. The present in-
vention is used in stable arrangements, in which stable
arrangements the animals are entirely or partially accom-
modated on a slatted floor, confined by fencing. The an-
imals’ excrements fall through the slatted floor into a slur-
ry pit located under said floor. The manure from the an-
imals is collected in said slurry pit and the pit is periodi-
cally emptied. Because the floating bodies are according
to the invention rotatable about their own axis, the floating
body will start to rotate of its own accord when the manure
is deposited on the floating body, as a result of which the
manure is directly discharged to the underlying liquid lay-
er. The buoyancy will thrust the floating body upwards in
the liquid layer, which has a positive effect on the rotation
thereof. As a result of the rotation of the floating body, a
relatively clean surface of the floating body will be present
at the upper part of the liquid layer, as a result of which
the emission of ammonia will be reduced. Moreover, as
a result of the rotation of the floating bodies about their
axis when manure is deposited thereon, the risk of the
manure caking on to the floating body is minimised, so
that the maintenance costs will be very low. The present
floating body will thus constantly clean itself in the liquid
as a result of its rotation therein. The term "axis" is to be
understood to indicate that the floating body is rotatable
about an imaginary axis or centre (of gravity). In the case
of a spherical floating body this means that the spherical
body can in fact rotate in all directions, in principle about
the (imaginary) centre of gravity thereof. In other words,
the floating body can turn upside down and subsequently
retain that position. The present floating body has a
closed outer surface, which means that no liquid can pen-
etrate into the interior of the floating body from outside,
exceptin the case of undesirable leakage, of course. The
present floating body therefore does not have any gaps
and cavities that would be freely accessible via the outer
side of the floating body.

[0016] Spherical floating bodies are suitable floating
bodies, which floating bodies preferably have a diameter
of 10-40 cm in order to achieve an optimum sealing of
the liquid surface. Since the slurry will be pumped from
the slurry pit at some point, it is desirable that the floating
bodies not be discharged along with the slurry, so that
the floating bodies should have a diameter of at least 10
cm. In addition, it has been found that in the case of a
diameter of less than 10 cm there is not sufficient buoy-
ancy to cause the floating body to rotate of its own accord.
A dimension of more than 40 cm has the disadvantage
that the ammonia reduction that is achieved will be in-
sufficient, in particular in the case of small-sized slurry
pits, because less floating bodies can be placed in the
slurry pit for obtaining a sufficient abutment against each
other. At the presently available slurry pits a diameter in
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a range from 20 to 30 cm is sufficient. Dimensions of
10-20 cm and 30-40 cm are possible, too. In a specific
embodiment of the present invention it is possible that
floating bodies having different sizes are present in the
container.

[0017] To obtain an optimum sealing of the liquid sur-
face, the specific weight of the floating bodies preferably
ranges between 0.4 and 0.6. If a specific weight lower
than 0.4 is used, the floating body will float too high on
the liquid surface, as a result of which the emission of
ammonia will increase. If on the other hand a floating
body having a specific weight higher than 0.6 is used,
the floating body will lie too low in the liquid surface, so
that the free liquid area between two adjacent floating
bodies over which the ammonia emission takes place
will be too large, resulting in an insufficient reduction of
the ammonia emission. Floating bodies having different
specific weight values may be used in the present ar-
rangement.

[0018] A suitable material for the present floating body
is expanded polystyrene (EPS), which material is avail-
able on a large scale and which is of a durable nature.
In order to obtain a sufficient chemical resistance of the
floating body, the floating body is preferably circumfer-
entially provided with a layer of plastic material, in par-
ticular polyurea. An additional advantage of such a layer
of plastic material is that a smooth surface is obtained,
which will reduce the extent to which manure adheres
thereto.

[0019] Another suitable material is plastic, in which
connection high-density (HDPE), medium-density
(MDPE), low-density and linear-low density (LDPE) pol-
yethylene may be considered, with HDPE being pre-
ferred in view of the material properties thereof.

[0020] A suitable arrangement is a stable in which at
least one slurry pit is present, in particular a slurry pit in
which the animals’ excrements are deposited on to the
floating bodies, in which slurry pit both liquid and solid
excrements are present, therefore. Since the present
floating bodies seal the liquid surface and ensure that a
relatively clean part of the present floating body projects
above the liquid surface atall times, the emission of harm-
ful components from the liquid is minimised.

[0021] The presentinvention further relates to a meth-
od for manufacturing a floating body for use in the afore-
said arrangement, which method is characterised in that
two identical halves, which halves jointly form the floating
body, are connected under a liquid surface, enclosing a
partof said liquid therein, wherein the two halves interlock
via a tongue and groove joint and are durably bonded
together through the use of an adhesive.

[0022] Preferably, the circumferential side of the float-
ing body thus formed is provided with a layer of plastic
material after the two halves have been durably bonded
together, wherein in particular polyurea may be used as
the plastic material.

[0023] The above method is preferably carried out in
a water-filled space, so that the interior of the floating
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body is filled with a predetermined amount of water, which
amount is preferably selected so that the final floating
body will have a specific weight of 0.4-0.6, as already
indicated in the foregoing.

[0024] Another possible method of manufacturing a
floating body for use in the above-described arrangement
is to supply a liquid to a body that has already been
formed into a floating body, via an opening therein, until
the desired specific weight value is reached, after which
the opening is sealed. If the floating body is made of a
plastic material, said sealing may take place by heating
or melting.

[0025] In a specific embodiment it is also possible to
fill a hollow floating body with another material, for ex-
ample sand, besides a liquid, preferably water, or with a
combination thereof. The filler used in the hollow floating
body must not have a negative effect on the capacity of
the floating body to rotate about its own axis or its (im-
aginary) centre of gravity. After all, if the floating body
cannot rotate about its own axis or its (imaginary) centre
of gravity in the slurry, the slurry will adhere to the floating
body, resulting in caking at that location, which will ad-
versely affect the performance of the floating bodies in
case of insufficient buoyancy thereof. Using the present
invention, the ammonia emission will be lower than the
new IPPC "Green Label Standard" of 1.4 kg/ammonia
per animal.

Claims

1.  An arrangement for covering a liquid surface in a
container, comprising a liquid-filled slurry pit and a
number of individual floating bodies, which floating
bodies cover the liquid surface by at least substan-
tially abutting against each other, wherein the float-
ing bodies are configured to be rotatable in the liquid
for discharging manure being deposited thereon to
the underlying liquid.

2. An arrangement according to claim 1, character-
ised in that the floating bodies are spherical in
shape.

3. An arrangement according to either one or both of
the preceding claims, characterised in that the di-
ameter of the floating bodies ranges between 10 and
40 cm.

4. Anarrangement according to any one or more of the
preceding claims, characterised in that the specific
weight of the floating bodies ranges between 0.4 and
0.6.

5. Anarrangement according to any one or more of the
preceding claims, characterised in that the diam-
eter of the floating bodies ranges between 20 and
30 cm.
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6.

10.

11.

12

13.

14.

15.

16.

17.

An arrangement according to any one or more of the
preceding claims, characterised in that the floating
bodies are made of a plastic material selected from
the group consisting of HDPE, MDPE and LDPE.

An arrangement according to claim 6, character-
ised in that the floating bodies are made of HDPE.

An arrangement according to any one or more of the
preceding claims, characterised in that the floating
bodies are present at or near the surface of the liquid
in a slurry pit for the purpose of reducing the forma-
tion of vapours rising from the manure.

An arrangement according to any one or more of the
preceding claims, characterised in that the floating
bodies have a closed outer surface.

A method for manufacturing a floating body for use
in an arrangement as defined in any one or more of
the claims 1-9, characterised in that two identical
halves, which halves jointly form the floating body,
are connected under a liquid surface, enclosing a
part of said liquid therein, wherein the two halves
interlock via a tongue and groove joint and are du-
rably bonded together through the use of an adhe-
sive.

A method for manufacturing a floating body for use
in an arrangement as defined in any one or more of
the claims 1-9, characterised in that a hollow float-
ing body, in which an opening is present, is provided
with a filler by supplying the filler via said opening
and subsequently sealing the opening.

A method according to claim 11, characterised in
that said filler is a liquid, in particular water.

A method according to any one of the claims 10-12,
characterised in that the floating bodies are made
of a plastic material selected from the group consist-
ing of HDPE, MDPE and LDPE.

A method according to claim 13, characterised in
that the floating bodies are made of HDPE.

A method according to any one or more of the claims
10-14, characterised in that the circumferential
side of the floating body is provided with a layer of
plastic material.

A floating body for use in an arrangement as defined
in any one of the claims 1-9.

Afloating body according to claim 16, characterised
in that the diameter of the floating body ranges be-
tween 10 and 40 cm.



18.

19.

20.
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A floating body according to either one or both of the
claims 16-17, characterised in that the specific
weight of the floating body ranges between 0.4 and
0.6.

A floating body according to any one or more of the
claims 16-18, characterised in that the floating
body is made of a plastic material selected from the
group consisting of HDPE, MDPE and LDPE.

A floating body according to any one or more of the
claims 16-19, characterised in that the floating
body has a closed outer surface.
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