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Figure 1
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FRESHWATER RECIRCULATING
AQUACULTURE INSTALLATION

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention lies within the field of fresh-
water aquaculture, that is, facilities for rearing fish or other
freshwater organisms in which the culture water is reused
after treatment.

[0002] More specifically, the invention provides an instal-
lation for the treatment of fresh water in recirculation,
including a module for the pretreatment of water from a
culture tank, a module for the electrochemical generation of
oxidants to eliminate contaminants, and a recirculation of
the treated water back to the culture tank. The electrochemi-
cal oxidant generation module is arranged in an auxiliary
line, outside the main process water recirculation line, that
is, the electrochemical oxidant generation module is
decoupled from the main water circuit.

BACKGROUND OF THE INVENTION

[0003] Recirculating aquaculture systems (RAS) are well
known as systems for the culture of different aquatic organ-
isms where the culture water is reused after it has been
treated by physical, chemical and/or biological methods.
[0004] Some of these systems are essentially made up of
a water pretreatment module for water from an aquaculture
tank, an electrochemical oxidation module for the removal
of contaminants in which the salinity of the water to be
treated is used to generate oxidants and perform electro-
chemical oxidation and a recirculation of the treated water
back to the aquaculture tank.
[0005] Although RAS systems represent an advance in the
intensification of aquaculture production, they present two
main limitations: 1) the rapid accumulation of metabolized
toxic compounds in the water; and ii) the discharge of
significant volumes of wastewater due to the water renewal
requirements of conventional treatment systems. To avoid
these disadvantages, treatment stations for culture water are
implemented in these treatment systems before the culture
water is recirculated. An example of these treatment stations
is that of stations that include an electrochemical oxidation
reactor, in which water treatment is carried out by indirect
oxidation through the formation of oxidizing agents. In this
regard, see for example EP3225597A1.
[0006] This electrochemical oxidation treatment of the
culture water enables obtaining a treated water free of
contaminants such as total ammonia nitrogen (TAN),
nitrites, dissolved organic matter and pathogenic organisms
such as bacteria and viruses. Given that this electrochemical
oxidation requires the presence of water with a sufficient salt
concentration, this treatment is applicable exclusively to
aquaculture in salt water, where the salt water can be purified
by applying electricity due to the catalytic properties of the
materials that make up the electrodes, and this purified salt
water is then recirculated back into the system.
[0007] To do this, anodic oxidation reactors are used that
are formed by packages of flat geometry electrodes whose
active anodes are of the DSA (Dimensionally Stable
Anodes) type, with the following processes mainly taking
place:
[0008] Online or “online” generation of oxidizing
agent, oxidation of the chloride ion (CI7) of the salt in
seawater and, therefore, present mainly in seawater—
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generating chlorine gas (Cl,), which in aqueous solu-
tion in turn gives rise to the formation of what is known
as active chlorine or free chlorine, which is a mixture
of hypochlorous acid (HCIO) and hypochlorite ions
(ClO™):

[0009] FElimination of NAT: free chlorine reacts with
total ammonia nitrogen—nitrogen present in the water
from both ammonia (NH;) and ammonium (NH,*)—
forming mainly nitrogen gas (N,), which is totally
innocuous, and transforming the free chlorine back into
chloride, which enables maintaining the salinity of the
water;

[0010] Elimination of nitrites: if they are present, they
are also oxidized to nitrate, which is reduced to ammo-
nia nitrogen at the cathode, to later be oxidized again to
N, via chlorine;

[0011] Elimination of organic matter through the oxi-
dants generated: if there is organic matter in the marine
culture water, this organic matter experiences a very
rapid oxidation reaction, resulting in the improvement
of the value of associated specific quality parameters,
such as COD and TOC, and even reaching the miner-
alization of the organic load.

[0012] Since the presence of chlorides in the water of the
culture tanks is necessary in these known systems, they are
only applicable to marine and high salinity aquaculture. For
this reason, it would be desirable to achieve an aquaculture
installation for the recirculation of fresh water that could use
the aforementioned principles.

DESCRIPTION OF THE INVENTION

[0013] The present invention is defined and characterized
by the independent claims, while the dependent claims
describe other characteristics thereof.

[0014] The present invention provides a fresh water recir-
culation installation of the type that includes a module for
pretreating the water from an aquaculture tank, an oxidation
module for the removal of contaminants and recirculation of
the treated water to the aquaculture also includes an tank,
wherein the installation autonomous electrochemical oxi-
dant generation module arranged in an auxiliary line, outside
the main process fresh water recirculation line, that is, with
the electrochemical oxidant generation module decoupled
from the oxidation module, but in fluid communication with
it.

[0015] In this installation, the offline generation of oxi-
dants makes it unnecessary for salt water to circulate
through the recirculation line. Thus, the generation of oxi-
dants by electrochemical means is decoupled from the main
recirculation line of the already known systems, becoming
an auxiliary line. As the generation of oxidants is carried out
separately, only this auxiliary line requires salinity. There-
fore, fresh water can circulate through the main line and the
inherent salinity of the culture medium is preserved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] This description is complemented with FIG. 1,
illustrative of an embodiment of the invention.

[0017] FIG. 1 shows a diagram of a fresh water recircu-
lation installation according to an embodiment of the inven-
tion.
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DETAILED DESCRIPTION OF THE
INVENTION

[0018] As mentioned, and referring to FIG. 1, the fresh
water recirculation installation of the invention is of the type
that includes a pretreatment (2) for module pretreating the
water from an aquaculture tank (1), an oxidation module (3)
for the elimination of contaminants and a recirculation (4) of
the treated fresh water to the aquaculture tank (1), after
passing through a post-treatment module (5), characterized
in that it also includes an oxidant generation module (7)
arranged in an auxiliary line, outside the main line for
recirculating the treated fresh water (4), which is fed by a
water recirculation line (6) from the outlet of the post-
treatment module (5), the oxidant generation module (7)
being decoupled from the oxidation module (3) and in fluid
communication with it through an electrogenerated oxidant
feed line (11).

[0019] As can be seen, the oxidant generation module (7)
includes a brine tank (8), as well as a static mixer (9)
associated to the electrochemical reactor (10), which pro-
vides the electrogenerated oxidants to the oxidation module
3).

[0020] The subsequent stage of treatment or degradation
of the polluting load takes place in the recirculation line (4)
after dosing the electrogenerated oxidants, the reaction
being favored by the intimate contact of the reagents as they
pass through the oxidation module (3).

[0021] In the installation described here, the dosage of
oxidants is adjusted to what is known as breakpoint chlori-
nation, which corresponds to a dose of chlorine such that it
allows all the NAT (total ammonia nitrogen) and by-prod-
ucts (chloramines) that may have been formed during the
process to be oxidized. In other words, the quantity of
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oxidants necessary to eliminate the key contaminants is
generated by the oxidant generation module (7) described,
so as to minimize the amount of residual chlorine in the
water and, potentially, reduce the formation of by-products.
The increase in salinity of the main line is compensated by
introducing a supply and purge current of fresh water
intended for cleaning the pre-treatment and post-treatment
modules.

[0022] On the other hand, the fact of producing oxidants
offline allows optimizing the quantity produced, since it
takes place in a controlled environment, as well as adjusting
the dosage to the contaminant load present in the fresh water
of the line to be treated.

1. Installation for the recirculation of fresh water of the
type that includes a pretreatment module (2) for pretreating
the water from an aquaculture tank (1), an oxidation module
(3) for the elimination of contaminants and a recirculation
(4) of the treated fresh water to the culture tank (1), after
passing through a post-treatment module (5), characterized
in that it also includes an module for generating oxidants (7)
electrochemical arranged in an auxiliary line, outside the
main line for recirculating the treated fresh water (4), which
is fed by a water recirculation line (6) from the outlet of the
post-treatment module (5), the electrochemical oxidant gen-
eration module (7) being decoupled from the oxidation
module (3) and in fluid communication with it through an
electrogenerated oxidant feed line (11).

2. A fresh water recirculation installation according to
claim 1, characterized in that the oxidant generation module
(7) includes a brine tank (8), as well as a static mixer (9)
associated to the electrochemical reactor (10), which pro-
vides the electrogenerated oxidants to the oxidation module
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