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Description
RELATED APPLICATIONS
FIELD OF THE INVENTION

[0001] The invention relates generally to the field of
"waste-activated sludge" (WAS) stripping. More particu-
larly, the invention relates to adding readily biodegrada-
ble carbon compounds (RBCs) to biological sludge to
reduce downstream struvite build-up in a digester and to
produce a usable struvite product therefrom.

BACKGROUND OF THE INVENTION

[0002] As part of secondary sewage treatment, prima-
ry treated sewage is treated with air or pure oxygen. In
what is termed the "activated sludge" process, microor-
ganisms utilize the oxygen to metabolize the incoming
waste sewage, forming a mixture of microorganisms and
sewage known as "mixed liquor." This mixture is moved
to settling tanks for concentration, thereby forming con-
centrated activated sludge. A majority of this sludge is
returned to the activated sludge process tankage. A sep-
arate portion of this sludge, termed waste-activated
sludge (WAS), is removed from the activated sludge
process and sent to a sludge handling system for further
treatmentanddisposal. In astable system, the daily WAS
is equal to the daily conversion of sewage into microor-
ganisms so no net increase in mixed liquor biomass oc-
curs. By manipulating the activated sludge process,
phosphorus and magnesium are removed from the liquid
stream and concentrated in the mixed liquor. The process
is known as Enhanced Biological Phosphorus Removal
(EBPR).

[0003] Referring to Figure 1, in one typical scheme 10,
the WAS is sent to a centrifuge (or other thickening ap-
paratus) 14 for thickening, the liquids are tapped off and
returned to the wastewater plant for treatment, whereas
the resultant thickened sludge is sent to an anaerobic
digester 16 with other sludges, where it remains for 15
days or more before being sent to a second centrifuge
(or other dewatering apparatus) 18 for dewatering.
[0004] Unfortunately, struvite tends to form in digester
16, and other equipment downstream because of the am-
monia, magnesium and phosphorus that are present can
precipitate as struvite. This struvite is impractical to har-
vest and also has the deleterious effect of being depos-
ited on surfaces in the reactor 16 and plugging pipes and
equipment leading from the reactor.

[0005] A further centrifuge (or other dewatering appa-
ratus) 18 produces further dewatered sludge 20, which
is either beneficially reused or disposed of, and liquids
22, which are rich in ammonia and phosphorus. It has
been learned that prilled struvite can be harvested from
liquids 22, by a struvite reactor 24. This prilled struvite is
a marketable product that can be used as atimed release
fertilizer, thereby defraying some of the costs of sewage
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treatment. Unfortunately, the struvite harvest requires
the addition of magnesium into the process, which forms
a large part of the costs of the process and reduces the
profitability.

[0006] In A Feasible Approach of Integrating Phos-
phate Recovery as Struvite at Waste Water Treatment
Plants, Proceedings, Institute Of Environmental Engi-
neering, pp. 551-558 (2007), D. Montag, et al. describe
a phosphate recovery system that effectively teaches
away from the addition of one or more volatile fatty acids
(VFAs) for phosphorous removal. They do so by teaching
long retention times instead of the addition of external
organic or inorganic acids. In The Modified Renphosys-
tem: A High Biological Nutrient Removal System, Wat.
Sci. Tech., Vol. 35, No. 10, pp. 137-146 (1997), J. H.
Rensink, et al. describe a so-called modified Renpho sys-
tem. They fail to teach the addition of VFAs as dosing
agents to WAS, fail to teach magnesium as well as phos-
phate release/removal, fail to teach fermentation, fail to
teach pH adjustment prior to mixing w/centrate, and fail
to teach the use of a dewaterer in connection with a di-
gester.

[0007] In Wastewater Treatment Plant and Opportuni-
ties for Phosphorus Recovery, Environ. Techn., 1999,
Vol. 20, No. 7, pp 743-747, S. Williams, et al. analyse
the composition of a number of process streams for po-
tential P recovery ata UK WWTW employing EBNR and
suggest to combine the centrate (which is high inammo-
nia) and the waste activated sludge liquor (which releas-
es phosphorus on storage). In An economic and envi-
ronmental evaluation of the opportunities for substituting
phosphorus recovered from wastewater treatment works
in existing UK fertiliser markets, Environ. Tech., Vol. 21,
No. 9. pp 1067-1084 (2000), M. R. Gaterell, etal.describe
asimplified potential process for maximising struvite pre-
cipitation (adapted from Williams et al. cited above).
[0008] Neither of these articles nor any other known
prior art publication teaches separation of aVVFA-enabled
reagent into a phosphorus-rich and magnesium-rich lig-
uid stream to a struvite reactor for pelletized struvite pro-
duction norinto a phosphorus-poorand magnesium-poor
sludge stream to a digester to reduce nuisance struvite
build-up therein.

SUMMARY

[0009] The present invention may take the form of a
method of treating a first mixture of waste solids and mi-
croorganisms containing phosphorus and magnesium,
by first inducing the mixture microorganisms to release
phosphorus and magnesium which is then tapped off as
the mixture is thickened, to produce phosphorus and
magnesiume-rich liquid and phosphorus and magnesium-
reduced treated mixture. This treated mixture is placed
in an anaerobic digester where ammonia is formed but
combines very little with phosphorus or magnesium as
these elements have been greatly reduced in concentra-
tion. Nextthe high-ammonia mixture is dewatered, to pro-
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duce an ammonia-rich liquid, which is combined with the
phosphorus and magnesium-rich liquid. In one preferred
embodiment a useable struvite product is harvested from
this combination.

[0010] Additionally, the production of nuisance struvite
in the anaerobic digester is greatly reduced, in compar-
ison with prior art waste treatment methods.

[0011] Systems and methods of practicing the present
invention are shown in Figures 2, 3, and 2A and are de-
scribed in the accompanying text, which should help to
clarify the invention in its various embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Figure 1 is a block diagram of a prior art waste treat-
ment system.

Figure 2 is a block diagram of a waste treatment
system according to the present invention.

Figure 3 is a block diagram of an alternative embod-
iment of a waste treatment system according to the
present invention.

Figure 2A is a block diagram of yet another embod-
iment of a waste treatment system according to the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] Referring to Figure 2, in a preferred embodi-
ment of a waste activated sludge (WAS) treatment meth-
od 110, phosphorus and magnesium are released by mi-
croorganism action in an anaerobic reactor 112, where
the WAS is held, for a minimum time of 0.5 hours. One
method for effecting this release is by adding one or more
readily biodegradable carbon compounds (RBCs), such
as one or more volatile fatty acids (VFAs) to the sludge
in the anaerobicreactor, with 3 to 8 grams (and preferably
4-6 grams) of the one or more VFAs added per gram of
planned phosphorus release. In another technique, the
activated sludge is held for 36 to 96 hours, without the
addition of VFAs, for endogenous respiration and fer-
mentation to release phosphorus and magnesium.
[0014] TheresultantWAS issenttoathickeningdevice
114, such as a centrifuge, thickening belt or rotating
screens and the resultant liquids 115, having enhanced
phosphorus and magnesium levels, are sent to a struvite
reactor 124, which will be discussed further below. There
is only very minimal struvite production in the liquids 115,
because they have a very low ammonia level. VFAs or
other forms of RBCs can be generated by fermentation
as in the unified fermentation and thickening (UFAT)
process disclosed in U.S. Patent # 6,387,264 B1. Other
methods of obtaining VFASs, include various fermentation
methods, harvesting from various waste products and
purchase as industrial chemicals, such as acetic acid.
[0015] The thickened WAS with reduced phosphorus
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and magnesium levels is sent to an anaerobic digester
116 with other sludges and is typically held there for a
minimum of fifteen days, where it further treated by anaer-
obic bacteria which generate high concentrations of am-
monia. The production of struvite in digester 116, is how-
ever, greatly reduced in comparison with the amount of
struvite produced in digester 16 of the prior art system
(which could be identical to digester 116) because of the
reductionin phosphorus and magnesium in the thickened
WAS, both of which are necessary for the formation of
struvite. This reduction in struvite formation greatly re-
duces the formation of struvite deposits in the digester
and pipes and equipment downstream from anaerobic
digester 116.

[0016] The treated sludge from digester 116 is dewa-
tered 118, by use of a centrifuge, dewatering belt, screen,
plate and frame presses, etc. with the resultant dewa-
tered solids being beneficially reused or disposed. The
ammonia-rich liquids 122, which are less able to make
struvite in the associated pipes and equipment because
of the reduced phosphorus and magnesium, are sent to
struvite reactor 124, where the abundant ammonia com-
bines with the phosphorus and magnesium of the liquids
115 to form struvite.

[0017] Referringto Figure 3, in a second preferred em-
bodiment, input to the system 210 is in the form of mixed
liquor suspended solids (MLSS) 214 taken from the
anaerobic zone 212 of the aeration basin, in an enhanced
biological phosphorus removal (EBPR) system. The ma-
jority of the MLSS progresses to a further portion of the
aeration basin 218. RBCs are added to the added to the
MLSS in a standard EBPR system, thereby causing
phosphorus and magnesium to be released from the mi-
croorganisms. Other than this difference the processing
is largely the same, although some variation is necessary
to accommodate the larger flow 214 into the thickener
216, as MLSS is typically three times as dilute as WAS.
To handle the dilute flow, thickener 216 may utilize gravity
thickening that is optionally followed by a belt or centri-
fuge or other thickening device. The anaerobic reactor
112 and supplemental addition of RBCs, shown in Figure
2, can be eliminated.

[0018] Figure 2A shows yet another embodiment of
the invented system similar to thatof Figure 2 (and having
identical reference designators for identical elements).
System 220 may be seen to include a mainstream flow
220a and a sidestream flow 220b, as illustrated, respec-
tively above and below the dashed horizontal line. Sys-
tem 220 is referred to herein as providing for the in situ,
i.e. closed or contained, production of usable struvite by-
product (e.g. marketable products such as regularly or
irregularly shaped and sized pellets or particles, non-
marketable products such as struvite sludge, etc.) from
WAS, without external inputs being required to realize
the production process.

[0019] Aswillbeunderstood, primary sludge contained
in a primary clarifier 222 is processed through an UFAT
224 in accordance with US Patent No. 6,387,264 or an
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equivalent process that includes a fermenter 226 and a
thickener 228 or combined fermenter/thickener that col-
lectively process primary sludge into VFAs and a thick-
ened sludge. The VFAs from UFAT 224 are inputted to
an EBPR aeration basin 112a and to a separator/thick-
ener 114 including, for example, an anaerobic release
tank 114a and a second thickener such as a thickening
centrifuge 114b. (Anaerobic reactor 112 of Figure 2 in
this alternative embodiment of the invention thus takes
the form of an EBPR aeration basin 112a and a second-
ary clarifier 112b, as illustrated in Figure 2A.)

[0020] The thickened sludge is fed to a digester 116,
as shown in Figure 2A. Either downstream from digester
116 at the struvite reactor (as described above by refer-
ence to Fig. 2) or upstream from digester 116, the pH of
the P-rich and Mg-rich liquids is adjusted by a pH adjuster
117 (shown in dashed outline since it is optionally located
in this upstream location instead of in struvite reactor
124). Those of skill in the art will appreciate that, despite
adjusting the pH of the P-rich and Mg-rich liquids before
they reach the struvite reactor nevertheless struvite does
not form in the upstream pipe because no ammonia is
present). Moreover, peak concentrations of the fluids in
the downstream struvite reactor are reduced. In this way,
optionally upstream-located pH adjuster 117 produces a
pH-adjusted phosphorus-rich and magnesium-rich lig-
uids stream 115" as an input to struvite reactor 124.
(Thus, upstream pH adjuster 117 provides a system 220
topology that is more cost-effective and straightforward
than the system 110 topology described above by refer-
ence to Figure 2 wherein pH adjustment is performed in
the struvite reactor.)

[0021] A separator/thickener 114 acts to separate the
WAS input from a secondary clarifier 112b downstream
from EBPR aeration basin 112a and the VFA input from
UFAT 224 into two distinct output streams. A first rela-
tively phosphorus-rich and magnesium-rich (P- & Mg-
Rich) liquids stream 115 (or, preferably, pH-adjusted lig-
uids stream 115’) is fed into struvite reactor 124, as de-
scribed above. A second relatively phosphorus-reduced
and magnesium-reduced (P- & Mg-Poor) mixture 230 is
fed into a digester 116 followed by a dewaterer or dewa-
tering centrifuge 118 to produce an ammonia-rich liquids
stream 122 that is also fed to struvite reactor 124. Phos-
phorus-reduced (P-reduced) biosolids are produced as
another byproduct of the dewatering step. By separating
the WAS into two separate, differentially concentrated
streams containing phosphorus and magnesium, down-
stream so-called nuisance struvite production within di-
gester 116 is minimized while concurrent struvite produc-
tion within struvite reactor 124 is maximized.

[0022] Those of skill in the art will appreciate that fur-
ther downstream treatment 232 within mainstream proc-
ess 220a can be accomplished via precipitation, filtration,
and disinfection (e.g. chlorination followed by de-chlorin-
ation) of the output of secondary clarifier 112b (some of
which is returned to the input of EBPR aeration basin
112a, and some of which is detoured to the sidestream
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process 220b, as illustrated). Thus, the output of down-
stream treatment 232 is suitable for return to a river or
other body of water is the mainstream output of the in-
vented process and system while usable and potentially
sellable struvite product, e.g. pelletized fertilizer, is the
sidestream output of the invented process and system.
Those of skill also will appreciate that other output of
struvite reactor 124 can berecycled as shown to the plant
influent stream in what may be thought of as a substan-
tially "closed-loop" system 220.

[0023] For the embodiments, the struvite reactor can
take any form that permits the combination of the phos-
phorus and magnesium with the ammonium, to form stru-
vite, including a simple settling tank, where spontane-
ously precipitated struvite would form and settle forreuse
as a raw material, a usable product such as fertilizer, or
a waste product. In one preferred embodiment prilled
struvite is formed by a method disclosed in International
Publication Number WO 2005/077834 A1.

[0024] In afirst preferred variant of either the MLSS or
the WAS embodiment the diversion of magnesium from
the anaerobic digester and the resulting reduced nui-
sance struvite formation protects process equipmentand
reduces operational costs. In a second preferred variant,
magnesium is added to capture additional phosphorus,
thereby causing the system to produce additional struvite
and a waste stream with less phosphorus and ammonia
to be recycled back to the wastewater plant for re-treat-
ment. In addition, phosphorus and magnesium can be
added to increase struvite production and reduce the
amount of ammonia sent back for re-treatment.

[0025] The above description is intended to provide an
example of one method and system that falls within the
scope of the invention. Skilled persons will recognize that
other methods and systems will also fall within the scope
of the invention.

[0026] It will be understood that the present invention
is not limited to the method or detail of construction, fab-
rication, material, application or use described and illus-
trated herein. Indeed, any suitable variation of fabrica-
tion, use, or application is contemplated as an alternative
embodiment, and thus is within the spirit and scope of
the invention.

[0027] It is further intended that any other embodi-
ments of the present invention thatresultfrom any chang-
es in application or method of use or operation, configu-
ration, method of manufacture, shape, size, or material,
which are not specified within the detailed written de-
scription or illustrations contained herein yet would be
understood by one skilled in the art, are within the scope
of the present invention.

[0028] Accordingly, while the present invention has
been shown and described with reference to the forego-
ing embodiments of the invented process and system, it
willbe apparenttothose skilled in the artthat otherchang-
es in form and detail may be made therein without de-
parting from the scope of the invention as defined in the
appended claims.
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Claims

1.

A waste treatment process, comprising:

(a) producing a first mixture of solids, microor-
ganisms and liquid from waste water, and
wherein said microorganisms contain phospho-
rus and magnesium;

(b) removing phosphorus and magnesium from
the microorganisms and permitting said re-
moved phosphorus and magnesium to dissolve
in a liquid portion of said first mixture, wherein
said removing step includes adding readily bio-
degradable carbon compounds (RBCs) to said
first mixture, thereby to produce a treated mix-
ture that includes dissolved magnesium and
phosphorus;

(c) fermenting and thickening said treated mix-
ture to produce a phosphorus-rich and magne-
sium-rich liquid that is separated from a remain-
ing phosphorus-reduced and magnesium-re-
duced mixture;

(d) further anaerobic treating said phosphorus-
reduced and magnesium-reduced mixture,
thereby creating an ammonia-rich, phosphorus-
reduced and magnesium-reduced mixture;

(e) dewatering said ammonia-rich mixture to
produce ammonia-rich liquid; and

(f) mixing said ammonia-rich liquid with said
phosphorus-rich and magnesium-rich liquid, to
produce struvite.

The process of claim 1, wherein step (b) is performed
by holding said treated mixture in an anaerobic re-
actor for at least 0.5 hours.

The process of claim 1, wherein the RBCs include
volatile fatty acids (VFASs).

The process of claim 1, wherein the RBCs include
compounds that are converted into volatile fatty ac-
ids (VFAs) by said microorganisms.

The process of claim 1, wherein said first mixture is
waste activated sludge.

The process of claim 1, wherein said first mixture is
mixed liquor suspended solids.

The process of claim 1, wherein step (b) is performed
by passing said first mixture through an anaerobic
zone, wherein volatile fatty acids are present which
cause phosphorus and magnesium to be expelled
from the microorganisms.

The process of claim 1, wherein step (b) is performed
by retaining said first mixture in an anaerobic reactor
for more than 36 hours.
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9.

10.

1.

12.

The process of claim 1, wherein said step of mixing
said magnesium and phosphorus-rich liquid with
said ammonia-rich liquid is performed in a struvite
reactor and wherein magnesium is added to said
struvite reactor or any input thereto, thereby to in-
crease production of struvite.

The process of claim 1, wherein said ammonia-rich
liquid is mixed with said phosphorus-rich and mag-
nesium-rich liquid in a manner that produces a usa-
ble struvite product.

The process of claim 1, wherein said phosphorus-
reduced and magnesium-reduced mixture produced
in step (c) is in the form of a sludge, and wherein
step (d) is performed with said sludge produced in
step (c) mixed with at least one other sludge from
said waste treatment process.

The process of claim 1, wherein said steps (a), (b),
(c), (d), (e), and (f) are performed in situ.

Patentanspriiche

1.

Abfallbehandlungsverfahren, umfassend:

(a) Herstellen eines ersten Gemischs von Fest-
stoffen, Mikroorganismen und FlUssigkeit aus
Abwasser, und worin besagte Mikroorganismen
Phosphor und Magnesium enthalten;

(b) Entziehen von Phosphor und Magnesium
aus den Mikroorganismen und Zulassen des-
sen, dass sich besagter entzogener Phosphor
und besagtes entzogenes Magnesium in einem
Flissigkeitsanteil von besagtem erstem Ge-
misch aufldsen, worin besagter Entzugsschritt
das Zugeben von leicht biologisch abbaubaren
Kohlenstoffverbindungen (RBCs) zu besagtem
erstem Gemisch beinhaltet, um dadurch ein be-
handeltes Gemisch herzustellen, das aufgelds-
tes Magnesium und aufgeldsten Phosphor be-
inhaltet;

(c) Fermentieren und Verdicken von besagtem
behandeltem Gemisch, um eine phosphorrei-
che und magnesiumreiche Flussigkeit herzu-
stellen, die von einem verbleibenden phosphor-
reduzierten und magnesiumreduzierten Ge-
misch getrennt wird;

(d) weitere anaerobe Behandlung von besag-
tem phosphorreduziertem und magnesiumre-
duziertem Gemisch, wodurch ein ammoniakrei-
ches, phosphorreduziertes und magnesiumre-
duziertes Gemisch erzeugt wird;

(e) Entwassern von besagtem ammoniakrei-
chem Gemisch, um ammoniakreiche Flissig-
keit herzustellen; und

(f) Mischen von besagter ammoniakreicher
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Flissigkeit mit besagter phosphorreicher und
magnesiumreicher Flissigkeit, um Struvit her-
zustellen.

Verfahren nach Anspruch 1, worin Schritt (b) durch-
geflihrt wird, indem besagtes behandeltes Gemisch
mindestens 0,5 Stunden lang in einem anaeroben
Reaktor gehalten wird.

Verfahren nach Anspruch 1, worin die RBCs fllich-
tige Fettsauren (VFAs) beinhalten.

Verfahren nach Anspruch 1, worin die RBCs Verbin-
dungen beinhalten, die von besagten Mikroorganis-
men in flichtige Fettsduren (VFAs) umgewandelt
werden.

Verfahren nach Anspruch 1, worin besagtes erstes
Gemisch abfallaktivierter Schlamm ist.

Verfahren nach Anspruch 1, worin es sich bei be-
sagtem erstem Gemisch um gemischte in Lauge
suspendierte Feststoffe handelt.

Verfahren Anspruch 1, worin Schritt (b) durchgefiihrt
wird, indem besagtes erstes Gemisch durch eine an-
aerobe Zone geleitet wird, worin fllichtige Fettsduren
zugegen sind, die bewirken, dass Phosphor und Ma-
gnesium aus den Mikroorganismen ausgetrieben
werden.

Verfahren nach Anspruch 1, worin Schritt (b) durch-
geflihrt wird, indem besagtes erstes Gemisch mehr
als 36 Stunden lang in einem anaeroben Reaktor
zuriickgehalten wird.

Verfahren nach Anspruch 1, worin besagter Schritt
des Mischens von besagter magnesium- und phos-
phorreicher Flissigkeit mit besagter ammoniakrei-
cher Flissigkeit in einem Struvit-Reaktor durchge-
flhrt wird und worin Magnesium zu besagtem Stru-
vit-Reaktor oder jeglichem dafiir bestimmtem Ein-
trag zugegeben wird, um dadurch die Produktion von
Struvit zu steigern.

Verfahren nach Anspruch 1, worin besagte ammo-
niakreiche Flissigkeit mit besagter phosphorreicher
und magnesiumreicher Fllssigkeit auf eine Weise
gemischtwird, die ein nutzbares Struvit-Produkt her-
stellt.

Verfahren nach Anspruch 1, worin besagtes phos-
phorreduziertes und magnesiumreduziertes, in
Schritt (¢) hergestelltes Gemisch in Form eines
Schlamms vorliegt und worin Schritt (d) mit besag-
tem in Schritt (c) hergestelltem, mit mindestens ei-
nem anderen Schlamm aus besagtem Abfallbe-
handlungsverfahren gemischtem Schlamm durch-
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geflhrt wird.

12. Verfahren nach Anspruch 1, worin besagte Schritte

(a), (b), (c), (d), (e), und (f) in situ durchgefiihrt wer-
den.

Revendications

1.

Procédé de traitement de déchets, consistant a :

a) produire un premier mélange de matieres so-
lides, de micro-organismes et de liquide a partir
d’eauusée, lesdits micro-organismes contenant
du phosphore et du magnésium ;

b) éliminer le phosphore et le magnésium des
micro-organismes et permettre audit phosphore
et audit magnésium éliminés de se dissoudre
dans une partie liquide dudit premier mélange,
|ladite étape d’élimination consistant a ajouter
des composés de carbone facilement biodégra-
dable (RBC) audit premier mélange, de maniére
a produire un mélange traité comprenant du ma-
gnésium et du phosphore dissous ;

c) faire fermenter et épaissir ledit mélange traité
afin de produire un liquide riche en phosphore
et riche en magnésium séparé d’'un mélange
restant réduit en phosphore et réduit en
magnésium ;

d) traiter anaérobie ledit mélangeréduiten phos-
phore et réduit en magnésium, de maniere a
créer un mélange riche en ammoniaque, réduit
en phosphore et réduite en magnésium ;

e) déshydrater ledit mélange riche en ammonia-
que afin de produire un liquide riche en
ammoniaque ; et

f) mélanger ledit liquide riche en ammoniaque
avec ledit liquide riche en phosphore etriche en
magnésium afin de produire de la struvite.

Procédé selon larevendication 1, dans lequel I'étape
(b) est réalisée en maintenant ledit mélange traité
dans un réacteur anaérobie pendant au moins 0,5
heure.

Procédé selon la revendication 1, dans lequel les
composés RBC comprennent des acides gras vola-
tils (VFA).

Procédé selon la revendication 1, dans lequel les
composés RBC comprennent des composés con-
vertis en acides gras volatils (VFA) par lesdits micro-
organismes.

Procédé selon la revendication 1, dans lequel ledit
premier mélange estune boue activée excédentaire.

Procédé selon la revendication 1, dans lequel ledit



10.

11.

12.

11 EP 2 238 081 B1

premier mélange est des matiéres solides en sus-
pension dans la liqueur mixte.

Procédé selon larevendication 1, dans lequel I'étape
(b) est réalisée en faisant passer ledit premier mé-
lange dans une zone anaérobie, les acides gras vo-
latils présents provoquant I'expulsion du phosphore
et du magnésium des micro-organismes.

Procédé selon larevendication 1, dans lequel I'étape
(b) estréalisée en maintenant ledit premier mélange
dans un réacteur anaérobie pendant plus de 36 heu-
res.

Procédé selon la revendication 1, dans lequel ladite
étape de mélange dudit liquide riche en magnésium
etriche en phosphore avec ledit liquide riche en am-
moniaque est réalisée dans un réacteur de struvite,
et dans lequel du magnésium est ajouté audit réac-
teur de struvite ou a toute entrée correspondante,
de maniére a augmenter la production de struvite.

Procédé selon la revendication 1, dans lequel ledit
liquide riche en ammoniaque est mélangé avec ledit
liquide riche en phosphore et riche en magnésium
de maniere a produire un produit de struvite utilisa-
ble.

Procédé selon la revendication 1, dans lequel ledit
mélange réduit en phosphore et réduit en magné-
sium produit a I'étape (c) se présente sous la forme
d’une boue, et dans lequel I'étape (d) est réalisée
avec ladite boue produite a I'étape (c) mélangée
avec au moins une autre boue provenant dudit pro-
cédé de traitement de déchets.

Procédé selon la revendication 1, dans lequel lesdi-
tes étapes (a), (b), (c), (d), (e) et (f) sont réalisées in
situ.
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T Hulladakbezelts! ofidrds, amely magdban foglafis
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) fosefor és magndziam aldvolttsat & .ﬁ‘}iii?"&‘?ﬁﬁ;&s“'iiéi’t“’s‘méiéiﬁii'}fﬁ_\ &5 snnak 8 lehad

v Bidelél, hogy sz oltdvniltol fosalor da msgn slad haviersk agy

folyadakrésadhan, abol az sltbvolitdyl Bods magabas 3\‘3{;&  bioldgiaag RGnvven

............. X

mbomia szédnvegytlstek (reatily bodagradably carban compounds, REBO) hoszde

addsdl ax eled hoverskhez, amelivel agy kesell keverskat kapunk, amely oidait

pe

agndshumot & foselort foglal magibs;

3§

{0} & hozelt keverdknak 8 formontSisdt se besloitesst, amellvel sgy olvan fosziur
ban gazdag & magndziumban gazdag folvadékot kapunk, amaly szopardlve van 8
fontenaradd, fossfortarislomban csdkkentstl S msgnssiumtsrialamban csobiantaett
kavarskist

{d} & foseforiartalomban cadikkaniot &y maghdsiuntaraionmban osokianiag kevarsk
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codikkentelt & Mmagnddiumiarialombam osikkantelt keversket kapunky

{8} ar anmdnidban gasdeg keverds vizteleniass, amslivel ammoniaban gasdag
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