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Furthernore, a substantial technical effort is _
Examples of crowded cultivation of this type are the keeping of fish or other aquatic

animals for ornamental purposes or as food, or during transport, or for short-term
display, for example, in an ornamental fish exchange, or for temporary storage during
maintenance and/or cleaning operations on aquaria, ponds, breeding containers, etc.

The commonest method for supplying additional oxygen into an aqueous system is
finely distributed injection of air or pure oxygen with suitable technical equipment.
However, a large part of the gas escapes from the aqueous system, so that this method
can only be carried out in open tanks. Furthermore, a substantial technical effort is
required. Electrically operated feed apparatus including the required power supply
must be provided, together with technical equipment allowing the use of pressurised
gas tanks. In many fields, this effort is not possible and/or desired, examples being in
the cleaning of fishponds and aquaria, the transport of fish, for example, of
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surrounding the outlet opening ensures that the H,O, from the discharged solution is
decomposed and oxygen is thereby released. Since the solid catalyst is locally

restricted, the oxygen is also only produced locally to its surface.

It is therefore an object of the present application to provide a method which enables
the supply of oxygen into an aqueous system with a high occupation density of
oxygen-consuming organisms to be assured over a long period.

According to the invention, this aim is achieved with a method which enables the
supply of a biologically utilised aqueous system with oxygen, as defined in claim 1.
Preferably, supply with oxygen takes place in a continuous manner, that is, for a
previously determinable time substantially constantly, as defined in claim 2. Further

preferred embodiments are given by the claims 3 to 10.
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e The release of O, is carried out in a space-saving manner and economically in a
quantity per unit time that is suitable for high occupation densities.

e A large quantity of O, can be stored in the starting substances and released over a
long period.

e The O, quantity generated per unit time can be adjusted according to need and (at
constant temperature) kept constant over a long period.

o In the preferred embodiment according to claim 2, a further particular advantage is
that the oxygen demand of fish or other organisms associated with changes in
temperature is compensated for by the automatically adjusted oxygen release.
Adjustment of the oxygen release based on temperature variations is therefore not

necessary.
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Therefore their handling by inexperienced users is not without risk.

The gas pressure-producing reaction preferred according to the invention used for
discharging the peroxide solution out of the storage container is any reaction that leads
in controlled manner to the generation of a gaseous product. Preferably, it is the
conversion of a small quantity of the peroxide present in the aqueous peroxide

solution, releasing oxygen as a gaseous reaction product.

The generation of the gaseous reaction product can be catalysed with a suitable
catalyst. With suitable dosing of the catalyst, the quantity of gas generated per unit
time and thus the discharge rate of the peroxide solution can be precisely adjusted
within a broad range. For this purpose, a chronological variation in temperature need
not be considered, since the variation in oxygen demand of fish and other organisms
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The catalase used for release of oxygen from the peroxide solution in aqueous solution
can be any catalase. Examples are catalases gathered from animal liver, in particular
beef liver, blood or microorganisms. Preferred are catalases taken from
microorganisms, since they have a greater degree of stability than other catalases.

The catalase is added to the aqueous solution in a quantity such that it suffices to
decompose the supply of peroxide provided. In order to decompose the peroxide
contained in 1 ml of a 19.9% H,0, solution, 2000 units of catalase are required.

The device for carrying out the method according to the invention will now be
described.
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Generally not preferred for the container (la) are metals, since these are able to
catalyse the decomposition of the peroxide solution. It may be that a catalysing effect
of this type is desirable in principle, but due to the falling level in the storage
container during the method according to the invention, the speed of this
decomposition reaction is not linear. As a result, the rate at which the peroxide
solution is driven out of the storage container would become slower with increasing
duration of the method according to the invention. Insofar as such an effect is desired,
however, a container (1a) made of metal may be used.

Preferably the stopper (1b) is made so that it has the form of a diving bell so that no
water can penetrate from outside into the storage container.
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prevents tipping over.
The preferred concentrations of peroxide solution and the preferred catalysts and

catalases have been described above in connection with the method according to the

invention.

The carrying out of the method according to the invention will now be described by
reference to the preferred embodiments of the device according to the invention

described above.

The container (1a) of the storage container (1) is fed with a standard quantity of an
aqueous peroxide solution and the catalyst for the gas pressure-generating reaction
taking place in the storage container and firmly closed with the stopper (1b). Then the
ballast member (2a) and the buoyancy member (2b) are fixed to the storage container



According to a particularly preferred enbodi nent
according to the invention, the stopper (Ib) is
provided with the at | east one di scharge openi ng and
the ballast nenber is a ring or bow -shaped el enent
into which the stopper is firnly inserted. Pt&Mayao09
the ballast nenber (2a) is made of a material which
is catalytically active gth regard to the

deconposi tion of the peroxide, releasing 02. An
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a cd@leR (cdngestrutign jofi 170,000 U/ml have been added (correspondmg to
approximately 2,000 U per ml of H,O, solution).

The arrangement described above is suitable for supplying an aqueous system, for
example, an open container for fish transport having a water volume of approximately
2-20 1. At a temperature of 9°, the operational duration is approximately 144 hours
and the rate of O, release is approximately 22 mg/h. An increase in the water
temperature by 8°C causes an approximate doubling of the rate of decomposition of
peroxide in the storage container and consequently its discharge rate. With conditions
otherwise the same, at 17°C, the operational duration is approximately 72 hours and
the O, quantity released per hour is approximately 44 mg/h. Accordingly, at a
temperature of 25°C, the operating duration is approximately 36 hours, and the rate of

O, release is approximately 88 mg/h.



the free formfromthe peroxide solution or fromthe
equi | i brium descri bed above between salt and free
H2Q2) is then deconposed in the aqueous system by the
added catalase to H20 and 02. The 02 produced
di ssolves in the aqueous systemand is avai [18tMay 2Q96
t he oxygen-consum ng organi sns, which are present in
t he agqueous system for tkheir nmetabolic processes.
The present invention will now be further described
by reference to an exanple, which has a purely
representative character and should not be regarded
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t he deconposition of @2 and functioning as a
bal | ast nenber (2a) |s pl aced on this stopper. Wth
the aid of a flotation ring (2b), the arrangenent is
brought into equilibriumand placed into the aqueous
systemto be supplied with oxygen, to which 7 drops
(1/3 m) of an aqueous catal ase solution with a
cat al ase concentration of 170,000 U m have been
added (corresponding to approximtely 2,000 U per n
of H2Q2 sol ution). The arrangenent descri bed above is
sui tabl e for supplying an aqueous system for
exanpl e, an open container for fish transport having
a water volune of approximately 2-20 1. At a
tenperature of 9, the operational duration is
approxi mately 144 hours and the rate of 02 rel ease
is approximately 22 ng/h. An increase in the water
tenperature by 8C causes an approxi mate doubling of
the rate of deconposition of peroxide in the storage
contai ner and consequently its discharge rate. Wth
conditions otherw se the same, at 17C, the
operational duration is approximately 72 hours and
the 02 quantity rel eased per hour is approximtely 44
mg/ h. Accordingly, at a tenperature of 25C, the
operating duration is approximately 36 hours, and the
rate of 02 release is approximately 88 ng/h. 18 My
2006




9 Gven the details set out here, it is possible for
a person skilled in the art without further
difficulty to adjust the rel evant operating
paraneters for all conceivable conditions, that is,
for different water tenperatures, different 18May2006
occupation densities of tH& aqueous systemwith
oxygen-consum ng organi snms, different desired
operational durations of the nethod according to the
invention, etc. This includes the proper selection
of the type and quantity of the catalyst, the
quantity of peroxide sSPiEHiPAIMNd the quantity of
catal ase to be fed in. The details given above are

therefore transferable in sinple manner to a
engnt s.
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acc |ng at | east one of the clains I
3, wherein the biologically wutilised agueous system
Meshal secstding whickaim Hasr an whkeimthedaquegug eperaxidil solathamnis, a

hOWS eerd Rrékidd @NOYCHHRRLI on density of oxygen-consum ng
grggzléﬁsl g@ﬁ qﬁﬁod accordlng to claim4, wherein

t he oxygen-consum ng organi sns are fish.
Method according to at least one of the claims 1 to 3, wherein the biologically

utilised aqueous system is a system which has an elevated oxygen requirement, due
to a high occupation density of oxygen-consuming organisms.

. Method according to claim 4, wherein the oxygen-consuming organisms are fish.

Method according to at least one of the claims 2 to 5, wherein the gas pressure-
generating chemical reaction in the storage container is the decomposition of
hydrogen peroxide with release of oxygen.

Method according to at least one of the claims 2 to 6, wherein the gas pressure-
generating chemical reaction is catalysed by one or more catalyst(s).

Method according to claim 7, wherein the catalyst is manganese dioxide.



10.

11.

12.

13.

14.

15.

16.

6. Method according to at |east one of the clains 2
to 5, wherein the gas pressure- generating chem cal
reaction in the storage container is the
deconposition of hydrogen peroxide with rel ease of
oxygen. 7. Method according to at |east one &8 Maye2006
clains 2 to 6, wherein the éas pressure- generating
chem cal reaction is catal ysed by one or nore
catalyst(s). 8. Method according to claim7, wherein
the catal yst i s manganese di oxide. 11 18 May 2006
Meivddiceszgiag € €1gint 8) wefdinh8 manbdic & diodifeis ke gadads ®ound.
di oxide is ceramcally bound 10 Met hod according to
at |east aqne of the clains 10, wherein the
Methodpacgording 40 at Jgast] (g)gé)fé;@ plg)éxfseb tq L @ vherein the catalase is a
patalaeexganedsfram nlidroofdenisme for carrying out the

nmet hod according to at |east one of the clains 2 to
0,. conprisin st.ora cont ai ner (
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CONMSPeBRE iPalwayH dwnlardly ditdctednd a st opper (1b)
pl aceabl e thereon firmy and in a waterproof manner.
13. Device according to claim12, wherein the stoppe
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reaction occurring in the storage container. 14.

Devi ce according to claim 13, wherein the stopper
Revie aceordimgitqyplain 1% wheeeif themqppera(lb) is provided with the at least

one outlet opening, which allows the emergence of the aqueous peroxide solution
due to the gas pressure-generating reaction occurring in the storage container.

Device according to claim 13, wherein the stopper (1b) is designed in the form of a
diving bell.

Device according to at least one of the claims 11 to 14, wherein the ballast member
(2a) is a weight to be attached to the stopper (1b) and/or the container (1a) of the
storage container.

Device according to at least one of the claims 11 to 15, wherein the ballast member
(2a) comprises a catalytically active material capable of decomposing H,0,,
releasing O,.



diving bell. 15. Device according to at |east one of
the clains 11 to 14, wherein the ballast nenber (2a)
is a weight to be attached to the stopper (Ib) and/or
the container (la) of the storage container. 16.

Devi ce according to at least one of the clai hsMgy 2086
15, wherein the ballast nefBer (2a) conprises a
catalytically active material capabl e of decorrposi ng
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iii) at least one catalyst catalysing the gas pressure-generating chemical reaction
in the storage container, and
iv)  astandard quantity of an aqueous catalase solution.



