| NSTALATI ON FOR THE TREATMENT OF UREA CONTAI NI NG WATER, TO LET, STABLE AND
METHOD The invention relates to a device for treating urea-containing

wat er. Thwoizowanbtisan al so 5 relates to a donestic toil ecpmNozicdedosaist h such
a device. The invention also relates to an ani mal accomodati on provi ded

Wi th such a device. In addition, the invention conprises a nethod for
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farns fidwgiopuri ficati on of donestic waste water O or animal excreta is an

exceptionally costly and tine-consum ng process. A conponent of waste water
that is difficult to renmove is urea (NH2ZCONH 2) which enters the waste
wat er, i nThamvention refatednea devicsidk treatiiy videeontainiag hMarRIThrNavedtiomalseal uri ne

and exgreta. Becapse of envirag ntal probl ems_such as acid rain, it is
desi rabl o1 ey W}FW%@@E@'PHQ%WEE sedrdice: The igvention afio relpealof@ner at es a
strong, UBgigHl ARBIMARERSH prlolidhd RithQheR Llevice MR RN HERventigiI Ot her probl em
is that urea enhances the undesirable growh of algae. The 1 nvention has

for its obpmptises e neatldsl for teatind wrdaraontapfing Weteur ea content in waste water. 0
The invention provides for this purpose a device for treating
urea-containing water, conprising an inlet for urea-containing water which

i's connectedersély popilhtel hicashd Well 50 faaaot drifieation bl iBesut SAasteatdrt r at e and
carbon di oxi de, wherejn the nitrjfication, unit is also provided with an
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nitrifiedopyadibGatdk tHat %Id%ﬂi\tfvhﬁ?beﬁlégio?ﬁgq‘}r?ﬁ {I\E}IIZF(}'NHS RyHicH ém&?ﬂx@?ﬁ%g to the

nitrification 5 unit, and e ) atiron uUnit 1s prov wth at
| east an oatergadhed formwhtrse opsalisfof srbajyia hixpamand/¢rfaninaalivoine amd ¢xceatal t he

filtration unit..Using such device it .i.s .passiple.in sinple nner to
Feduce,  oBelishofaBiPmBRtRiBoCEY %G A aols O B Rl oy e Bl por ¢ o
the |iqui ¢theagtyamientith hedifol, e geanaRrs 8 siréii) GpdYsirale adsur Githe Bermasr anged i n
t he device, such as one or nmpre punps to be connected to for instance the
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and nitratd%ﬁ%s known as nitrification, and has the follow ng general
reaction: CONH 2 + 4 2 " HCOB + 2 NGB

The invention has for its object to enable a reduction of the urea content in waste water.

20  The invention provides for this purpose a device for treating urea-containing water,
comprising an inlet for urea-containing water which is connected to a nitrification unit
adapted to oxidize urea to nitrate and carbon dioxide, wherein the nitrification unit is
also provided with an oxygen feed, a gas discharge and a throughfeed for feed of waste
water nitrified by the nitrification unit to a filtration unit connected to the nitrification

25  unit, and wherein the filtration unit is provided with at least an outfeed for water
purified by the nitrification unit and the filtration unit. Using such a device it is possible
in simple manner to reduce, or even wholly remove, the urea content in water. For
transport of the liquid between different components transport means can be arranged in
the device, such as one or more pumps to be connected to for instance the infeed,

30 throughfeed and/or outfeed. The oxidizing of urea to carbonate and nitrate is known as

nitrification, and has the following general reaction:

NH,CONH, +4 0, >> HCO3 +2 NO3" + 3H"



" + 3H+This reaction is preferably perfornmed by nitrifying mcro-organi sns,
but can optionally also take place via chem cal nmethods. The sanme reaction
can take wbhaow/seising use of water-soluble salts of ureCTGLRYBOSIT4

supplied via the oxygen feed, preferably in gas form for instance by neans

of air injTeet@aibRiOprtREabIBSRrMed BY nindt H&rﬁic%&ﬂlganig'rhé HRKYRSIptibMIy | nj ect ed
into the nitrification unit is preferably controlled by measuring and
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(NH CONH ) is converted.into amyonium car bonat NH- J) . NHRCONH2 + 2H20
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oxi di zed theldrhietwegns, and NOmg/L. GrbonagNGB escapd yiaghe gasclischengalin didverm elge i s
that, under.the. oxidjzing conditions in the nitrification unit, other
organic SEgré:%gﬁg%xgdeiF?;& so oxi di zed to carbonates/carbon di oxi de. The
water fromthe outfeed is found to be usable for high-grade applications

after nitrjfication and filftration. pendi ng.on the types of fjlter used,
even Hlmar he s5astiofpea %uLdlpsts!g@ AR R AL 1%§€e@§wﬁa*t o optinize

the tast ewallerdd NIBCONHLGN BHferkedind AnfofRiHR darBBidONIEplday Or continuously
fromthe filter. The filtérs can be cleaned or replaced after a period of
time in order to prevent fouling or blockage. In a preferred enbodi nent the

nitrificaty it i Hyifying bacteria. Ntrifyi bact eri
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able to per ve ' on steps in particularly e ci ent manner,

15  Carbonate is in equilibrium with its conjugated acid.
COy* + H,0 >> HCO3 + OH )

In the presence of oxygen ammonia can oxidize to nitrite.

INHg+ + 30, >> 2NO; + 2H,0 + 4H™ 3)
20

Nitrite is subsequently oxidized to nitrate.

INO;- + O3 >> 2NO5” 4)

An additional advantage is that, under the oxidizing conditions in the nitrification unit,
25  other organic substances are also oxidized to carbonates/carbon dioxide. The water from
the outfeed is found to be usable for high-grade applications after nitrification and
filtration. Depending on the types of filter used, even human consumption is possible
with some further processing to optimize the taste. The filtered residue can be removed
periodically or continuously from the filter. The filters can be cleaned or replaced after a

30 period of time in order to prevent fouling or blockage.

In a preferred embodiment the nitrification unit comprises nitrifying bacteria. Nitrifying
bacteria are able to perform the above reaction steps in particularly efficient manner,

whereby it is possible to give the device a relatively compact form. The nitrifying unit



whereby it is possible to give the device a relatively conpact form The
nitrifying unitconprises a bioreactor for this purpose. In addition to
nitrifyi vgokzankmsoisa, the nitrification unit can al so coRpTINE0MINE4

m cro-organi sns and optionally chem cal, electrical and/or nechanical aids.
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Ni trosononas, N trosospira and N trosococcus. These genera can be used
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genus chosen fromthe group consisting of N trobacter, N trospira and

Ni trococcus. These genera can be used particularly well in a bioreactor
owing to & @Pr@&trredteawbﬂmept @m@lttltﬂ-mm battecip cainpusariveastonegknsi vel y | ar ge
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that the reactor has an i1 ncreased purifying action and is able to renove a
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20  In a preferred embodiment the nitrate-producing bacteria comprise at least one genus
chosen from the group consisting of Nitrobacter, Nitrospira and Nitrococcus. These
genera can be used particularly well in a bioreactor owing to a great stability and
tolerance. They also have a relatively large converting capacity, whereby the device can
be given a relatively compact form. The stated nitrate-producing bacteria are

25  commercially available.

The bioreactor preferably comprises a combination of the above stated nitrite-producing
bacteria and nitrate-producing bacteria. The bacteria can be cultured as synergistic
population on a suitable growth medium in a reactor. The use of such a mixture of

30  bacteria moreover has the advantage that the reactor has an increased purifying action
and is able to remove a wide range of undesirable organic contaminants from the water,

including diverse types of proteins and hormones.



carrier. It is thus sinple to fix the bacteria in the installation, and

al so makes it sinpler to replace the bacteria. The fixed carrier can form
part of awbizkmd3bsd bi oreactor. The fixed carrier can f@®CTINI20@ISES4coNpPri se
ceram c, glass or plastic beads, or a4grid. In a preferred enbodi nent the
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renoves a large part of the salts fromthe nitrified water. There is very
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unit is pfirédcabéncan ferdnimeicomgrise debansic f glasdbaplasticeals eda ggdback at | east
a part _of the purified water to the nitrification unit and/or the
filtrafion unit. The ratio of purified water and urea-containing water fed

to the nify Ag}e@aﬁéd%wainseneaﬁ fﬂﬁadcﬁ%ﬁt%ﬁ{ﬂri%é a@ﬁ%nehs&whmﬂ Ag neans

such that the nitrification proceeds optimally. e fed back purified water

reduces t hemeofinfiter rahovisadiegepart of the kaltsfirdm thetniwified mater. Therd is vetvant ageous
if the thr, feed. s als rovide it a for ppl yi ng wat er
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not cont ai icle to keep
control ofepaitecidsity Bin 0 divehhged afchncheratad wohuniohahlsdringfsimpleathantheot her
conmponent s usi ng. nmeasuring and control equi pment known in the prior art and
sui t aBPe F%POYaHPgsrgg‘a%pose. In addition, the feed of water not containing
urea after the nitrification unit enables a better utilization of the
filtration unit. In addition to a feedback of the purified water, it is

al so possiTheeutfecdafvhesiitratioruppt iy ipreferablyliatsp previdedawidh 2 feedhack fertfaeding wast e

wat er from gt her. hous d_source h, .as..sh ' al so
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with a filtheratiuifipabiied ivafer sremva-dehtaihink @asdr fedwithé fisdifiadon finiocaritee wat er

not cont ai ni ng urea, in particular a nanofilter. Such a fi referably
(<

I ter,
an ul tiPaf irpguigted bimeansiof r%?sipsF@aﬁﬁ“ﬁ%Fh%@eél&&ﬁw@@i%eéw%é}?ﬂgou ld
possi bl'y Gi}hggeﬁ%g?mfiﬁé& Whter feﬁu&gﬁ%e%%&g)f bidRRadek oftheTilGacRinGinlel tration is

found to give a ter operation of the device, and the chance of clogging

of other filters of the device is reduced. The device is also found to use
3 e BRSSP SIS SRRO L T B=IRERR HR fpraf o
ni trificatwa¥t not containing urea. This makes it simpler and more efficient to keep control of
20  the amount of water and the concentration of urea and other components using
measuring and control equipment known in the prior art and suitable for this purpose. In
addition, the feed of water not containing urea after the nitrification unit enables a better

utilization of the filtration umt.

25 In addition to a feedback of the purified water, it is also possible to envisage supplying
additional water, for instance waste water from other household sources such as
showers and wash basins, also referred to as so-called greywater. The second feed is
preferably provided with a filter suitable for removing at least soap residues from the
water not containing urea, in particular a nanofilter. Such a filter, preferably an

30  ultrafilter, makes it possible to remove soap residues which could possibly clog other
filters in the device. Use of such a prefiltration is found to give a better operation of the
device, and the chance of clogging of other filters of the device is reduced. The device

is also found to use less energy per processed unit of urine-containing waste water. The



unit. The filtration unit is preferably provided with at |east one
filtration nenbrane. A nenbrane enables a good filtration. The degree of
fouling owochwggirsg of the menbrane can be determ ned fPemNLReo9fOSER A

resi stance through the nenbrane. The filtration unit is preferably provided
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commer ci allliy avail abl e and conprise, anong others, ultrafiltration

menbr anes, nanofiltration nmenbranes and reverse osnpbsi s nmenbranes.
Utrafiltration nmenbranes have a pore size between 0.02 and 0.2 mcron, and
can oper aTke filndeon anit isprfemblypacddqireitsatrieasodnelfilfrttidramemblanefA | t rat i on
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manuf actured from plastic. The purlfled wat er can_ be readllﬁ reused as a

resul t. Thesqurd of i@ bar. Nanafilirgtiongpemiyprssdinymt porpsige phkess hre B082 | east two
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| mproved puri an two fi atron nenbranes 1 n séries enable
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flow resistance at_the sanme flow rate can be reduced b | el connection
of a pPur 81”%’ The filiqry A AG TS ?OWPF“FQC ‘Bﬁ‘ief‘&létd'ﬁ’éms _?fg@éﬁ%ageous for the
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one filterecanasndet dus tp 8 grsater sehvsmessah|lgyeref fovidue candorm ea ghe filfer after

a period of time, thereby reducing the filtration efficiency. Reverse osmosis membranes

have a pore size of less than 0.002 micron and operate at a pressure of 8-50 bar. These
20  reverse osmosis membranes remove 95-99% of the solid residue from the liquid and

99% of the bacteria. The reverse osmosis membranes are generally manufactured from

plastic. The purified water can be readily reused as a result.

The filtration unit is more preferably provided with at least two filtration membranes

25  placed in series. The connection in series enables an improved purification. More than
two filtration membranes in series enable an even better purification, but further
increase the flow resistance. The flow resistance at the same flow rate can be reduced by

parallel connection of a plurality of filtration units.

30 It is particularly advantageous for the filtration unit to comprise at least one reverse
osmosis membrane, wherein the osmosis membrane is preceded in the intended flow
direction by at least one filter adapted to remove osmotically active substances, in
particular bivalent salts. The filter preceding the reverse osmosis membrane ensures that

the reverse osmosis proceeds more efficiently. Filters suitable for removing bivalent



particul ar bivalent salts. The filter preceding the reverse osnosis

menbr ane ensures that the reverse osnosis proceeds nore efficiently.
Filters swotatmofsor renovi ng bivalentsalts are for i nsPamoa2mRsés4kt ers.
It is npbst advantageous when at |east6two successive reverse osnpsis
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for tHE plhepsder edé’é(ﬁ&i‘ii&i ng the urine-containing liquid phase, which is
the nost suitable for treatment with the device according to the invention,
fromthe solid phase which is |less suitable and can cause problens in fixed
bed react dits inventien furdesrelatgsdo 8 dpmestisiieides pewidedivath pdevifeseridigado the
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rel at es t qoidn imefficrht maremithd purified water @artei imnlediatady teusaidbeaily, so that
accommdati on, _provided with devi c ccordi.n 0. the invention,  Not only
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connect ed with the device according to the invention, from the solid phase which is less suitable

20  and can cause problems in fixed bed reactors and filters. The solid phase can then be
discharged separately. For use in a toilet for liquid excreta, in particular a urinal, such

separating means are generally not necessary.

The invention also relates to an animal accommodation, in particular a livestock
25 accommodation, provided with a device according to the invention. Not only is water
thus saved, it is also prevented in simple manner that environmental restrictions relating
to the discharge of waste products from manure are not exceeded. This is particularly
important in intensive livestock farming of for instance cattle, pigs and/or poultry. A
plurality of animal accommodations can make use of a single device according to the
30  invention, wherein the manure discharge from an animal accommodation is connected
. to the inlet of the device. The animal accommodation is preferably provided with
separating means adapted to feed the urine-containing liquid phase to the device

according to the invention separated from the solid component of the collected excreta.



to the inlet of the device. The ani mal acconmodation is preferably provided
Wi th separating neans adapted to feed the urine-containing liquid phase to
t he devi cwoaewmasdismg to the invention separated from t heCToL2009060580nent of
the coll ected excreta. The invention alfso provides a nethod for purifying
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devi ce”according to the invention with an ani mal accommodati on. Device 1
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Ni trosononas, N trosospira, and/or N trosococcus, in conmbinatiin with
nitrate-produci ng bacteria such as Nitrobacter, N trospira and/or

Ni trococcuys, .S l. i ' ' omas is
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uri ne(f_é QAP e RE B g ke ot b o RES s o y vianitrite
Into nitr @&ﬁaxﬂﬂ% WeAErRO B e hﬂ@the‘@ébi‘é@via% hRIRWREsel B%e@éxﬁ'ﬂﬂia(?t or 5 by
means of a gas discharge 7. The bioreactor is provi ded W th nmeasuri ng and

control egoRSREGONS t)xpﬂmmctfor further progesgingf opsiepaibnbyasdminmgvetsiatls 4 is
regul ated thuy?:?en\ég ed %tegfll 1? &ﬂx&?ﬁtlﬁ{nt‘éaﬁcﬁl oS %}ygéipgxsta%tfed to

nitrification unit 5. The nitrification unit is a fixed bed bioreactor in which nitrifying

20  bacteria are placed, for instance the nitrite-producing bacteria Nitrosomonas,
Nitrosospira, and/or Nitrosococcus, in combinatiin with nitrate-producing bacteria such
as Nitrobacter, Nitrospira and/or Nitrococcus. In this example a combination of
Nitrospira and Nitrosomas is applied. For use with a single toilet a nitrification unit §
with a volume of about 70 litres is generally sufficient. Provided it is filled with

25  sufficient micro-organisms, such a unit 5 can process about 20 litres of urine a day.
These nitrifying bacteria convert urea oxidatively via nitrite into nitrate and carbon
dioxide, which is removed from bioreactor S by means of a gas discharge 7. The
bioreactor is provided with measuring and control equipment with which the infeed of
oxygen and waste water 4 is regulated. The volume of bioreactor 5 is chosen such that

30  at the throughfeed flow rate the content of urea is reduced to less than 5% of the original

content, whereby the typical odour of urea practically disappears.

The nitrified water 8 is carried to a filtration unit 9 comprising two osmosis filters 10,

11 placed in series. In addition to nitrates (NO3-), other salts in the waste flow are also



at the throughfeed flow rate the content of urea is reduced to |l ess than 5%
of the original content, whereby the typical odour of urea practically
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deact i vat gsivdr@hel@Riconsanpeee. In this exanple three filtration steps are
used: one nanofiltration filter 15 and two reverse osnosis filters 10, 11.
Nanof ilftration filter 15 renmoves a large part of the bivalent salts,
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pressure in the subsequent reverse osnosis frustrations, and the reverse
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one of the membranes is deactivated for maintenance. In this example three filtration

20  steps are used: one nanofiltration filter 15 and two reverse osmosis filters 10, 11.
Nanofiltration filter 15 removes a large part of the bivalent salts, including calcium salts
and sulphates, thereby reducing the osmotic pressure in the subsequent reverse osmosis
frustrations, and the reverse osmosis proceeds in more energy-efficient manner in the
following filters 10, 11. For use in a single toilet with a urine production of 20 litres or

25  less, it is sufficient that the nanofiltration filter has a surface area of 0.24 m?, the first
reverse osmosis filter has a surface area of 2.6 m® and the second reverse osmosis filter

a surface area of 1.3 m?.

After treatment by unit 1 purified water can be obtained with the following properties as

30 shownin Table 1.

Table 1: Example of properties of urine-containing water purified according to the

invention.



less, it is sufficient that the nanofiltration filter has a surface area of
0.24 n2, the first reverse osnosis filter has a surface area of 2.6 n2 and
t he secomslorewanBswsiosnosis filter a surface area of 1. 3POW/NLANGISOI4H eat ment
by unit 1 purified water can be obtaifed with the follow ng properties as
shown in Table | . Table I: Exanple of properties of urine-containing water
purified aﬁcordi ng to the Mw_gngl on.PH 7 0 - 7.50 Conductivity (nS/cm 25 -
35 Organl carbon (ppm 5 ~°1 | uoride (ppnm) 5 Chloride (ppn) 1480 Nitrate
(ppm 531CoRoliyph@ESienf)ppm)25:B860 Sodi um (ppm) 860 Pot assi um (ppm 450

Ammoni a ( BRjBhic arBonT@gmps howgL. 462l ues are averages, and for pH the variation

I n the nmeasured val ues is showmn. The water produced is suitable for
consunpt i GHOOEHRAM v al ues Ywere measured with the comrercially available Dr.
Lange ki tsmoamqpm)n | SO cera8dfi ed measuring nethods are used for pH

nmeasur emeg %&,Q)trl cal copgdyctivity, quantity of organic carbon (TCC =

t ot al organl c car'bon) and the concentrations of diverse ions. The water 13
purified B?OSﬁPqtﬂPPW:at ion HA® filtration can subsequently be reused, for

i nstance &sdiagpimpg wat er gg@ t he production of drinking water, wherein

m neral s Eetneral H; gtl |1 e to be added to obtained the desired taste. A
part of th&3 B vvater 3 is optionally fed back to flotation tank 3.
The concenmrrwmramnbf urea 8% the prepurified water 4 can thus be controll ed
by regul ating neans such that it lies in the opti numrange for the
nitrification in bioreactor 5. A part of the purified water 13 can al so be
fed back to filtration unit 9.

The shown values are averages, and for pH the variation in the measured values is
shown. The water produced is suitable for consumption. These values were measured
with the commercially available Dr. Lange kits, wherein [SO-certified measuring

S methods are used for pH measurement, electrical conductivity, quantity of organic

carbon (TOC = total organic carbon) and the concentrations of diverse ions.

The water 13 purified by nitrification and filtration can subsequently be reused, for
instance as washing water in the production of drinking water, wherein minerals

10 generally still have to be added to obtained the desired taste. A part of the purified water
13 is optionally fed back to flotation tank 3. The concentration of urea in the pre-
purified water 4 can thus be controlled by regulating means such that it lies in the
optimum range for the nitrification in bioreactor 5. A part of the purified water 13 can
also be fed back to filtration unit .

15
Device 1 according to the invention can, depending on the requirement, be embodied on
different scales, for instance for the treatment of the average daily urea emissionof a
family, or of a livestock accommodation. The transport of liquids within device 1 is
provided by conventional means, preferably automated electric pumps. Depending on

20  the scale and on the degree of automation, and the source of the waste flow, the average
amount of power required to clean a cubic metre of urea-containing water (in particular
urine) varies. For instance for urine-containing water coming from people, the energy

required amounts on average to 10 kWh/m® waste for cleaning. For waste flows coming



Device 1 according to the invention can, depending on the requirenent, be
enbodi ed on different scales, for instance for the treatnent of the average
dai |y urexoenimsisn of a fam |y, or of a |livestock accomrooadaRomrsoskine
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consi derably higher: an average of. 30 kWh/ n8. By way of conparison: for

pi gs ap avRvcHERN QieEFen N YN ERRILY-BHICHNt BBNIOHh/ B has been measured for a
simlar waste flow using conventional techniques (chem cal/nmechanical),
this showng clearly that the purification according to the invention
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separ at i NGeparatitgdiqaiithnd@blidlpaa! Déverddisuititiesephratinp eaisapacahmagiatipans are
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rel evant di schag to Vi ce according to.the lnventi i ossi bl e
to envi sajéc‘i"ﬂfdéfgg%fﬁ? ﬁg?‘?ﬁ‘émﬁév\ecuémi{g% i iy %ﬁs%@“ileg\?igntt‘% Be?\e%\%n& th a
toilet, Wiichirge b @aidel 1C4ekailing 16 Aeinadntias dei¥ipoysibls toanisaly mteghatipgr e 3 shows
an assenbly of a device 1 according to the invention integrated with an

ani mal! Sac dbmsviRet | sROTOE (A Ui RYARen gith ARt evBErabYARRTFIAY S an

ani mal 33, i a cow, are collected in animal accomodati on 30 and
carried t(?sgaeg{sbé%%}tggﬁﬁg' device 34. Diverse types of separating device are

commercially available. In this exanple separating device 34 conprises an

inl 35 in whi h ' f 3.1 ' ' ied i
pressing SR 2380wy ResbBLR NP | Pt e Hybilon theb iRl & 1000 2

animal accommodation 30. A mixture of manure 31 and urine 32 from an animal 33, for

20  instance a cow, are collected in animal accommodation 30 and carried to a separating
device 34. Diverse types of separating device are commercially available. In this
example separating device 34 comprises an inlet 35 in which the mixture of manure 31
and urine 32 is carried into a pressing space 36. Urine-containing liquid 32 is then
pressed out of the solid substance (substantially manure) using a plunger 37. The solid

25  substance is discharged as a relatively dry cake 38, and the urine-containing liquid
phase 32 is discharged by means of an outlet to the device according to the invention.
Shown in this example is a cowshed; a similar construction can however be envisaged
for other animals such as pigs, chickens, turkeys. The purified water can for instance be

reused as drinking water for the animals in animal accommodation 30.



pressed out of the solid substance (substantially manure) using a plunger
37. The solid substance is discharged as a relatively dry cake 38, and the
uri ne- corwaizniomgoisiqui d phase 32 i s di scharged by neansPpoffi/Nanoowséas to t he
device according to the invention. Shdwn in this exanple is a cowshed; a
simlar cepghfisucti on can however be envisaged for other animals such as

pi gs, chickens, turkeys. The purified water can for instance be reused as
drinking water for the animals in animal acconmmodation 30.C ains 1. Device
for treatiyng u - N . i Si ng. i ureacont ai ni ng
wat er whi I(l:h isbggiﬁ%g)git% éﬁ%%ﬁ%??ﬁ%lrb%%sﬁ‘%%g%g{e# ?I[c?aoxi di ze urea to
ni trates eomaiamglyaaterdvhioh ideonnebted ¢ @ nittifcation uhit adeptddao onidiZe uren tal so
provided with an oxygen feed, a.gas discharge.and a tht hf eed for feed of
Wast e hat BHFHEERT FRrBOR SigxiBRavhiReif S REICARPURILS pls0 Rravided M B i ¢

connect edokfbeh Feednh bad didchadoe QRd b Birbughfdrd RECHNwiREwhict Aifrfildddy thAli t i S
provided with at [east an outfeed for water purified by the nitrification
unit and nitefigation nait fomfilirfien ugit capapstedtodbe aitmfisatidn upitgind wherein the

characteri | . it it i ' [ Lt fying bacteria.
3. Dovi cortgtioh dnh Aro8s ik ek T b BEIRHRE Dy Mol P2
bacteri a oanirmid the filtrdtiontu@itpr oduci ng bacteria and nitrate-produci ng
bacteﬁ]'@a, wherein the nitrite-producing bacteria oxidize anmonia to nitrite
and t ni trate-produci ng bacteria oxidize nitrite to nitrate. 4. Device as

claimed in clapide afd@nRAGLEIELY, dHaracRAked AGhdY L ri t€-produci ng bacteria
conprise at | east one genus chosen fromthe group consisting of

Ni t r osonpthesnitriffcatiopsumdtriompriagschingfying bagigrircus. 5. Device as clainmed in claim
3 or 4, characterized in that the nitrate-producing bacteria conprise at

| east one genus chosen fromthe group consisting of Nitrobacter, N trospira
and Ni t r oGoccuPevice adsldind imslaith 3] dharhctefizahiyt thdt t he foregoing clains 2, 3,

4 or characterized in that at | easf so of the nitrifying bacteria are
attac ﬁéd B}; rgtrllfygg% acieria qogpprise nitrite-producing bacteria and nitrate-producin

bacteria, wherein the nitrite-producing bacteria oxidize ammonia to nitrite and the

nitrate-producing bacteria oxidize nitrite to nitrate.

4, Device as claimed in claim 3, characterized in that
20  the nitrite-producing bacteria comprise at least one genus chosen from the group

consisting of Nitrosomonas, Nitrosospira and Nitrosococcus.

5. Device as claimed in claim 3 or 4, characterized in that
the nitrate-producing bacteria comprise at least one genus chosen from the group

25  consisting of Nitrobacter, Nitrospira and Nitrococcus.

6. Device as claimed in any of the foregoing claims 2, 3, 4 or 5, characterized in
that
at least some of the nitrifying bacteria are attached to a fixed carrier.
30
7. Device as claimed in any of the foregoing claims, characterized in that
the outfeed of the filtration unit is also provided with a feedback for feeding back at

least a part of the purified water to the nitrification unit and/or the filtration unit.



7. Device as clainmed in any of the foregoing clains, characterized in that
the outfeed of the filtration unit is also provided with a feedback for

f eedi ng baiokoswosbmast a part of the purified water to tReTmMIRoGfOSEASI ONn
unit and/or the filtration unit.8. Delice as clainmed in any of the

foregoi ng gcl ai MRvice Baiamtcarih 48Fof e Fdedoidd Qaildd! aaRfced ingha!l SO _provi ded
with a second feed for supplying water not containing urea. 9. Device as
cl ai med i thecthegughfged ishéspavc@équzxei@wwcmhfeed far suppiping Wates dof eonfaining ded wit h
a filter %pé'atable for renoving at | east soap residues fromthe water not
containing urea, in particular a nanofilter. 10. Device as clained in any
of the foregoing clains, characterized in that the filtration unit is
provi dgd \Q/ith ;t | east. one fiJtration nenbrane. 11. Device as clained in
cl ai m 20, “char XeVise Ay elaimed i glaim h@‘%qc?ef‘iz%f{‘i“d??tunit conprises at |east one
reverse ORI TBSHPKk PRRideaR@iRd MidrBidIRS kéndBAPA130R! dodp Riskiueded in the
intended flow direction by at | east one nanofilter adapted to renobve
osnot i cal Iffpnaidie iwater sobrontaiging urepin particilets panofiftem| ent salts. 12. Device as
clainmed in any of the foregoing clains, characterized in that the inlet of
the nitrification unit is provided with separating neans for separating
sol id resilgue Dreoit abclainieddn annbfthe forgeoi diims, chardommeed inchdtoi | et provi ded
W th % device as clajmed ip.any of the foregoing clains, wherein the toilet
out I etl0; 5 tehltrapereunt i Provader il ot dgastaps fHirAHORTRIBbTRRR i t. 14, Ani mal
accommodation, in particular a |livestock accommodati on, provided with a
device as clained in any of the foregoing clainms 1-12. 15. Method for

puri fyi ng ldr eaDsuiee as elamedinclaim 18 othpracierirrgl infkatpr ocessi ng steps of :
nitrifying u and . filterin he nifrifl er erein. t processi ng
steps ar e%beet::’l r%?%e%f“{ i ";P R it3% é‘geasg%neé%‘éﬁmﬁeogg’lo\é\géﬁfp bcr)?n t gér 1c')lrtgﬁgoi ng cl ai ns
1-11. osmosis membrane is preceded in the intended flow direction by at least one nanofilter

15  adapted to remove osmotically active substances, in particular bivalent salts.

12.  Device as claimed in any of the foregoing claims, characterized in that
the inlet of the nitrification unit is provided with separating means for separating solid
residue from the urea-containing water.
20
13. Domestic toilet provided with a device as claimed in any of the foregoing

claims, wherein the toilet outlet is connected to the inlet of the nitrification unit.

14.  Animal accommodation, in particular a livestock accommodation, provided with

25  adevice as claimed in any of the foregoing claims 1-12.

15.  Method for purifying urea-containing water, comprising the processing steps of:
nitrifying urea and filtering the nitrified water, wherein the processing steps are

performed in a device as claimed in any of the foregoing claims 1-11.



