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WD 2007/ 014994 PCT/ FR2006/ 001841 Met hod and
V‘@?@@g@%% for processi ng nitrogen-concentg@t &®o006/001841
I'n a sequential fractionated cycle
bi ol ogi cal reactor 5 The invention relates to a nethod
for processing nitrogen-concentrated effluents, by
oxi di zing ammoniumto nitrites foll owed by a
Mdthod aaid arramigennent fort precessiong mitraggamcgasentrated effluents
S he reaction
mpaﬁ Q&gﬁé‘ ﬁ?gicl ﬁg{r‘.le?t eg&@cﬂlgfog?{[ﬂg%erg y an inflow
volune to be processed is 10 poured into the reactor
containing nitrifying bacteri a, the operating
condi ti gns e|ng rOVId rivilege the., action of
Thé,eINYPPHeR | F?Satﬁéc r?a"é Of’of MHMBFESYRR NBegHosk-entrated
effloents| tbyabmdgziri@@mmbalm to heitrites i followved dmprai denigration of the

n:@ﬁ%é ZSS' tgg%%/ %agslg a%‘”s%ﬁu@étﬁl?@%pg&%? ré&étﬁ? hiQ erﬁ@r‘??ﬁe rEactlon

pma:a@saweartaamnnabecbmppﬁmdawheraatxyaarbmﬂoglomluma t@ be processed is
J}EHQ[?IW% r@é of 'E%nfa‘?ﬁﬁg%tnf%ﬁ fl%ctél‘?é‘vﬁ{et bBQrattllﬁﬁ conditions

n|tr| TO en |nven ion rel ates nor e
bejag trevidgs |ty prviede the Rctigsi eigthss nitsitinoukagteriaiandylq gibit the

adtlem of fﬁeoﬁﬂﬁétmgn@aﬁﬂéﬁ@ttb QRe i rhakintlre! cbmﬁsﬁ@opmebﬁlhg cycles
of concenptra nts

wilhia 165K Pile Aerayibpaass o et B8 AsALS T, BlipwBaPYSa phase in
wglt:b\/(hB@edaﬁcﬁn sutopped andsocarbbadsourceist ihtroduoed gito dinel reactor

foiﬁﬁgﬁ%'ﬁﬁgﬁﬁé naefs ’&Dhﬁfr{)g trogen-containing, chiefly

I'eases, ie host environnents. The
anmonia is |iable 25 to cause environnental danmage

Tﬁé‘ "?rﬁ\/ef?ﬁ:oh hr‘:élé}éé‘ 458l SQILtﬁhla‘Plﬂl t8f thaMRckSsing Mo éfﬂﬁll_gﬁt%t 1 which

toxicit or eutrog zati on rocesses

thei nﬂr@g@rhégacenffﬁi@@ug highgs thag JPmeMY! i mpose
increasingly stringent release |limts, which often
entail the.costly_revanpi ng, of, exj sting processing

E§¥§§§¥#k§tﬂﬂ§¥§ﬁb§B@yﬁﬁgﬁﬁgébﬁﬂﬂgﬁﬂgﬁs for processing
nitrogen is the biological method of

Mré'nf/ dPBh@gH 0;?]/0985% ﬁ% ns?éaﬂta't|8ﬂs é“%effsé t\nﬁh aaFEB{?\hg”Hlfﬁcultles

con 1 ONs
asgaoiated swith dtheheantrel and r@ﬁe@roc@ﬁamgs Of |tha1|r| lytrf)am@@atalnmg

chilfly %Hﬁ\@ﬁl%gagﬁeﬁ?éébsar}?m& he8NEhditaHMentsn Tﬁ@ ap@Rénfflis liable

concentrate uents it 1s OSSIb
toc ALFR | ENYiEPTBeTiaL SIamaeaeushs a8 thes Ry gerR | derletion (fs aquatic

elbd!lﬂif@l?érﬁ@' tSRCvy Ct@eﬁ§h bbr C@Jtl‘c}fjiﬂgati@lmt p@oGstBm To limit these
nitrificatio

RS 14 GHSURHPRS iRRss. I Sesiaaly) SinoRR alesk s, which
ofterd entaildhd codty cevdrapingrof exitiAg§R668Sinamdtalione0/ 05176,

Is theoretically capable of reducing the oxygen

inputs for nitrification by 25% and the bi odegradabl e
Owner ®lothe mgin sneibpds for processing nitrogen is the biological method of

nitrification/denitrification, whereby the ammonium is oxidized in two steps in
aerated conditions, first to nitrites and then to nitrates, and is finally reduced to
nitrogen gas in anoxic conditions. In the case of concentrated effluents, it is
possible, by controlling various parameters, to short-circuit this biological
process by carrying out a partial nitrification to nitrites, which are then directly
denitrified. This method, also called “nitrate shunt” and already described in
EP-A-826639 and WO 00/05176, is theoretically capable of reducing the
oxygen inputs for nitrification by 25% and the biodegradable carbon inputs for
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2 denitrification by 40% and al so the associ ated
production of heterotrophic ,sludge. Wastewater
treatment plants equi pped w tzh anaer obi c di gesters
produce 5 streans concentrated with ammoni um (about

oAb L A2 B B, REEBRI AR ASMTF htroopni

slodye. account for up to 20% of the total nitrogenous

feed. Their specific processing would therefore serve

in many cases to avoid the costly revanping of the
Wastewaler otrestnent Iplarist eqnippedt Nt anagiebici rﬁ'@%sters produce

st%%@%é%eﬁmttrha@e@g@m n@mmﬁmf ! @h pdbol@ $00@Smar el/f ocese sludge
rocess e odors or. o roduce ener

p@&ﬁa@ﬁgausr&wﬁé‘etw@ﬁn SHeRneE I T ot Of SFerd) ?a!?ﬁq@w may
aéfﬂtﬁlnt léﬂ@nsg _lilbléﬂ('.b%bﬁ t{}mttﬁttammﬁfgeriausa‘lebﬂ T tnesir Iseac:hatmscessmg

r andfills constitute a

wpgﬁrnmﬁlr%%r? BeNVe g REIM CRERS Iicg %&é p@os?l& r%yaﬁéﬁﬁrgf the main
posessieg lofe fmhiestitbe. reefisel ||m|tsqe§enrtéﬁfmaemtfs gg@M@gamwryber of
s&fe%n %bnféﬁcEﬁl L adEgE aglablogofar HORys 'aggéy‘aﬂﬁidcaat generating

gl ca rocessl ng eVI ces ca nmensi oned
cendansiatesBeguily Badery with: aamasriaca JeTme which musabsoptely be

nihi]iaed Cﬁtna@?%lélaﬁl@at@% fEdiB |armiflls doastiute " thirdAgpe of effluent
vvoul d therefore all ow si n%fl can} cost . reducti

for grhigh &R AMYRORIBAVIGRTERIESENts One of the main sources D pollution.

nitrification/denitrification. 20 Nitrate shunt in SBR

A&%ﬁguen U(L,F@ts q‘%ﬁe&gﬁ ercoﬁ%%: i&[?gé'o%%gré@%lgtda%oﬁ uffvéolymg that
trenblioBigical ipsocedding (€008 can eadimensiaries @imast |ee<dlus1vely for the

prd@e%ggﬁgetgé&ﬁagé’@wg%ﬂ %?&?éssﬁﬁogfr PRl ARtatdshunt Etype would

eari ng he revi ew
tereione e alaw T%ﬁlhlﬁ@arofgycossfowedw@qn@ @mwegl- 14t 2@99yeﬂt'0na|

nlefetiehIcdmdifitAgomdvant age of sequenti al bi ol ogi cal
reactors (SBR), conprising feed, reaction (aeration +

anoxi a), settling and renoval phases, for the

Nitrgteeshent &t EBR @edueatial Biokigic Redctomsh configuration
nitrogen-concentrated effluents. In fact, this SBR
configuration serves to 30 apply | arger volune f eeds

Fhy, €. ortmlger Kt.eRaessier, nAt,hdubanePr, edct@rigerunBi leadt Béegrist, H.

( Qlé RALASS R‘C{ro%é%\z@@r%@aif RBEWB Sg“e'%te‘jrh§upernatant via

hce Of IOI’THSS retention al

nltvéf@cﬁBRg ot SHRRENaePneaspendt bine freviehaN aieh dagipase and
Tethhdiegpi /ot 88 KB, 18, tp@Rbes (A003Y dendristratdte tiBRidvantage of
P R S ors ™ S L S S 1681 DR PG P38 on +
adogiagssutiiag\andureendvaphiasss, fot the iopiphentatipnocikthisi nigate shunt
oﬁyﬁikr%geﬁic%%cght\ﬁja%%deﬁluents. In fact, this SBR configuration serves to
apply larger volume feeds by biomass retention in the same reactor, unlike the
SHARON method (patent EP-A-826639) for which the absence of biomass
retention allows the specific leaching of the biomass responsible for the
oxidation of the nitrites to nitrates. According to the SBR method of Fux et al,
an inflow volume to be processed in a complete cycle is poured into the reactor
in successive volume fractions, the complete processing cycle being divided
into successive sub-cycles, each sub-cycle comprising a volume fraction feed
phase, followed by an aeration phase to cause the nitrification, followed by an
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i nto successive sub-cycles, each sub-cycle conprising
a volune fraction feed phasg, followed by an aeration
phase to cause the nitrification, followed by an 3
anoxi a phase during which the aeration is stopped and

a _car nt ai ni.n Qure i gt s
orelE PoRop fughyur e ABHESHPT it CABPRHF B B SaybBpontaining
sauete asiarod ucéd aﬁoalmaeearbo:cfodcgemréng§b|©@ltﬁm8atﬁtr§tr0@%

processing 5 condensates and landfill |eachates, it .

is particularly difficult to optimze the nitrite
Fasr gelleesesn sHal” aed @eembie edigestis supsmataptsympPas processing

cdriff@pQifes aﬂtﬁﬁa@ndr W'Ie%ﬁ%%e@"tqs %bﬂ:rﬁ@érl;ﬁ @iffoulitr teraitimive diee nitrite
variatio noni um concent rati on,

n
Pradusiin A éfwg@ﬂsrﬁéﬁﬁo%ﬁ tt"‘f?e’ﬁ'la"bf I8 oper at i ng
» CTheE i raldazepr adueabjant &b fdxtrentelpfwidenariaiionguial flow. rate and

d h | | d
BrEeR bR otre B b RE Yy PR3 PSRRI of the
i pperatingrgritaria to pedslusetan eﬁﬂuen’acfrwgﬁﬁammttﬂmsect on the
Sﬁﬂbgieé 'h\é'aWy ﬁdeﬁr\ﬁutﬁrs%ﬁ@%nﬁ‘%ﬁf%héf%r{@}ds%nﬁ;f cdrﬁS@ands such as

ticul ar and to cause

{ s 6@‘@@?1 by tfaqairwentiaﬁsa'ﬁ bable dodeayicad P dat W@reﬁeot on the
MadRsitiviby 'UTet%e\tﬁb@@éTﬁ(ﬁbn@fmﬁatf YD st rma@wmt tS_,NSUEmes in

ol 858 S o i B GREHL 0 SEnA8h oo e

bynod"etrate shunt in an SBR reactor. 20 The present

I nvention proposes to renove the nitrogen from

concentrated effluents by a nitration/denitration
Thetdeyeldpments efj@e retiust meoaggineal system d¢ thegdaye idgsirable to

|¥!Ur@ t’ché*’r@hé‘l@%%é&%ééﬁ% i rf?t'réﬁ@ bt ¥ofAkentrated effluents by

fractionate erat1 onfanoxi a phases, the nunber

niggate shirtn gh HBRi'Baserphases, and al so the addition
of carbon-cont ai ni ng reagent, being adjusted by a
eries of .25 rea n.the effluent to

sur enent
TRE Foes dBPIPR PiRPIReRelLdemaNA the MtRbe diogt; canceirated
effleentsoby Acditratiomdenitrative mettesd ilona seguemiahdiblbgical reactor

t t ff f ¢t
%ﬁe Si g,g,a(ﬁ [%]?Igﬁgﬁé‘ﬁ%efz%ﬁﬂseg Afugf‘utréhtyo of rVﬁa%lonated
fe@dé&ﬁ&@h@danemal ﬁhaSQﬁ)rthemlﬁnb9tlaédl dungdioneef these phases, and
al%@atﬁboéddlfbﬁl{ﬁccea? HH&oM Hg r%‘él@éﬁi Hisng iy seameheseries of

proceSS|ng cyc e eln nto SUCCGSSIVG
relimey flessureragpts l@utlbec%fﬂv@ﬂcf@ iPEPERFSEdp i iNe flease, and in

theasidiog@amadrter. vol ume fraction, followed by an
aeration phase to cause the ni trati on, followed by an

anoxi a phase during which
According to the invention, the method for processing nitrogen-concentrated

effluents, of the type initially defined, whereby an inflow volume to be processed
in a complete cycle is poured into the reactor in successive volume fractions,
the complete processing cycle being divided into successive sub-cycles, each
sub-cycle comprising a phase of feeding with a volume fraction, followed by an
aeration phase to cause the nitration, followed by an anoxia phase during which
the aeration is stopped and a carbon-containing source is introduced into the
reactor for converting the nitrites to nitrogen, is characterized in that a series of
real-time measurements are taken in the effluent to be processed, in the
release and in the biological reactor, the nitrogenous volume feed to be
processed in the inflow is evaluated, and the number of feed phases of a
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the aeration is stopped and a carbon-contai ni ng source
is introduced into the 35 regctor for converting the
nitrites to nitrogen, is characterized in that a
series of real-tinme neasurenents are taken in the

efflue 0 .be rocessed n.th rele LNt he
oBngelf sl i BB neRe oot Bl o ieBNBub ekthand the
miprimaes seldmenot liguid irf thevdasteeyateadied, todhe folloving ddreaula:
of feed phases of a 4 conplete cycle is determ ned
according to said Eitrogenous feed and the m ninmm
une of |iquid imHehe reactor, accordi ng to the

ol "bwi (e onmul myi n* NH4,; ([NH 4+ 7 Jinhib
-[NH4}]“?1‘ {]/”mén ?S\Aﬁeresgi Nal i nmi n: i ni mum

nunber of feed cycl es FNH4J: daily nitrogenous feed
whéfgd' 1 ef © ammoni um concentration in the effluent from

th t liquid vol ft
N R SOmAm e R | g vol ure (af ter
Fmgn’pjeelymltﬁﬁlgérwlslfeedper day [NH4 ]1;nh;b: inhibiting
R A=A A Tl it i piag 1
Vm.almrwnﬂrrabquldwolume&afé@* exractign @ndzeders fieeding)l i qui d

[ f thereby avoi di ng the
NXE%WFﬁgﬁ}t{e‘gn@gﬁh{}ﬁ%tbﬁl?»?ﬁyﬁﬁé%bé;gae E t.he. ni t.rogenous

[Nl‘é%ehhhlof'nh!ﬁ’@‘%@mﬁ@"ﬂ'ﬂﬁ‘c‘fqrﬁ;ﬁ” rﬁ%‘?%@" iFEinoRipESEent

for producing in the reactor a "single shot" or peak
gt B TRTAS B R R B R Se hm pstec
dihitéd i inether diduici Nglumhe messaininQ Br &ieerabbipr, thereby avoiding the
mﬂ|b‘it‘ic998f?ﬁec‘ nif IHB%:.IC?&% tﬁ‘leb |tr8g8ﬁ8|§s°‘ ?gedi '?)ftt?% ¢d?tﬁﬁ\%v‘fractlon

duct
being rfqvwverrauéﬂw@t i@r ptrwéuo;lng liy e r@@eeaaelnﬂe ehet or peak of

tHe %Hdﬁﬁé%é?¥é@& @g%ﬁﬁﬁ@rﬁdﬂlﬁb% ddtht fRScticPAEh &Y isifavorable to the
measur ed_and ont r ol in order to maintain it at

deRIPRIBRN ST W’P‘ rig-ProgMGIPR PIMaRS on of the aerated

phases and by adjusting the oxygen input in the feed

tQ b rpcessed. A mn m nu Nbi ol mi n . .
Pl BRD) Bk tsnls) VLR RET0R! R pRo el in dhg nfiow is
etauatedit measedhny thacgnaenrtivitp (4] amd tieofiow abter €2)onfi tba inflow.

time, selected in order 30 to limt the fluctuations

in di ssolved oxygen concentration between 0 and
Preferably, the dissolved oxygen concentration in the reactor is measured and

controlled in order to maintain it at low values by limiting the duration of the
aerated phases and by adjusting the oxygen input in the feed to be processed.

A minimum number Nbiolm., of aercbic/anoxic sub-cycles can be determined in
order to avoid exceeding a given total biological reaction time, selected in order
to limit the fluctuations in dissolved oxygen concentration between 0 and
2 mg O2/1.

The pH is measured in the reactor and a pH self-regulation is provided by
alternating nitration and denitration phases in close succession by limiting the
pH fluctuations between 6.5 and 8.5, preferably between 7 and 8.
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2 ng Q@/1. The pHis neasured in the reactor and a pH
self-regulation is provided gy alternating nitration
and denitration phases in cldse succession by limting
the 35 pH fluctuations between 6.5 and 8.5,

ef er abl en?ad8 S Biol | es_of
Bl E e e xneroo Saoxic: RS MBI i iHE o e perated
armammd: phadesrargi preplefised, and theettdhl tiets t@ndf these reaction
pllia%te§| %tcbﬂ:.%gétgg %fccﬁltbjr@itcf ﬁ%cﬁdrﬂﬁer QP@‘E{%&\I?} ‘(:f‘ls‘ég{l f"t ed
anI(’ﬁsm- tﬁt@eﬂtsé‘ﬂIm tteebet@/h&)/NC 5 where, tsBR total
w8 cycle tinme talim total feed tine (not
fracti tsedim settllng phasetlmatextract
S@Sctt?féﬁgﬁgw%‘%‘%'@‘% me. 10 The "aerobi ¢/ anoxic"
talm (ﬁtggﬂe@altm@!%@t fedtiodbted)applied is the one in which
t ﬁ.eratl on t| ne corresponds best to the theoretical
Seé@rsfﬁ 'O FE'T W cul ated usi ng the incom ng feed, the
teeunfaxtraction phaeé tiviee aer ati on system of the reactor,
and the reaction kinetics. The durati on of the anoxic

phases is limted in order to limt the risks, of
Thi agpEhi Banexic TRIOIPGiFalc eYQM ath@lyoapmilﬁéi is the one in which the

aérafifn Hintd %ﬁe@pcﬁmss BESGD tele fth@@re‘tibﬁl SEYaKb6E i@ ealcufated using

det er m ne ur enen the.i ncomin
G ORI ek A CoPRGWENEDI g, e aniSten SUgen obifs spactor, and
thef fidaetion dihdtisC aTBel | drgtioraofl tieo mpakiedpliased i3 Irhitedni? @rder to
| cl.enc and bhe I njection of the carbon-containing

"’EM%BS‘&#T %@aqrﬂ 108oxi ¢ phase is optim zed according

to the results of the conparison, by adjusting the

Tﬁé"?rﬂ&ct‘?én E.gﬁ%ﬁﬁhé %ahﬂ:ﬁu é&ﬂg‘rﬁrg;d%u&reo&@rﬁﬁ%e Hhexic ?hase is

antageou B cessi ng
detgEBinGs| ftormi v@@@ﬁ@rrem@rgsgaiﬁ € ARgeAing, m&rpgﬁaowéeed F’referabiy,

thiar ﬁ%@@nﬂ%rﬁﬁvlaa%ﬁmaf@s% @glc@méenéﬂa e@om}@'térefdo td N minimum
cessi n I nventil

o ERRE Rt 156, MABYGH 05 he Faraim R padtay adrie Aokjas the anoxic

pltasecisnd ptixhiegd efdebrding o the rgsultsi sfutharcorapdrdon, by adiusting the
ng ammoniumto nitrites

.t han, 100 |, D Q oxidizi
Pl el g R 1o PR OGS i T tes To nit rogen

gas in a sequential biological reactor in which the
THhEMEthBA i Wa%ERtRYeBusly applied to the processing of anaerobic digester
supernatants, or to the processing of gas processing condensates, or to the

processing of landfill leachates.

The invention also relates to an installation for processing nitrogen-
concentrated effluents, in particular containing more than 100 mg N/, by
oxidizing ammonium to nitrites followed by a denitration of the nitrites to
nitrogen gas in a sequential biological reactor in which the reaction phases are
fracticnated, said reactor containing nitrifying bacteria, the operating conditions
being provided to privilege the action of the nitriting bacteria and to inhibit the
action of the nitrating bacteria to the maximum, a volume of inflow to be
processed in a complete cycle being poured into the reactor in successive
volume fractions, the complete processing cycle being divided into successive
sub-cycles, each sub-cycle comprising a phase of feeding with a volume
fraction, followed by an aeration phase to cause the nitration, followed by an
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fractionated, said reactor containing nitrifying
bacteria, the operating conditions being provided to
privilege the action of the nitriting bacteria and to
inhibit the action of the nitrating bacteria to the
vou nflow.to .be .35 processed in
ar&o&%n‘g}agecgtdn%q Iﬁla bguz?eér&tlpﬂtlg §tﬂ8p$ a(s)la F:ﬁrbon containing
sauce ds shtveduced inte the aeactondor cdm/ezrmngaltlee enitpiterc &s sitraggen, an

|n§ﬁé\‘g%ﬁoﬁebﬁ‘&a@léﬂzgﬁd ﬁmir%%sﬁ’cc%‘éﬁ'ﬁ%r Bs. ?‘H@arfsycﬂo?sevﬁaﬁﬁng the

cycle conpri si
m?r@a@m@l@ﬁwvolume Eﬁﬁébwope aaﬁora@sgdu Iarth@hraw,t 0 ratisear hy a probe

foﬁ'rﬁéa”édrﬁl@ tﬁeobd;mmwhy éﬁ'j‘ #d BV%XfléuﬁT&éef&%bﬁguM@ e flow

iop is s r hon- cant ai ni n
8@%5@?8*[ fie iPfowoatc eimerns q%%a's@am AnfgontoMY theryumber of
feehephmstesldf%czbmptme r@g@acc&ﬁdmgﬁstﬁuﬂ alitreenous feed and to the

] f
o GHREL PR Vb e ARG 38 AT, Wit e i
concectrgtien Ofnth:eh golunfi¢ dvaction ipjeated u$ adilubgd dn pthebbqdd volume
re?r%mﬁg 38 4he rﬂéaétﬁ? tfn%ﬂ%{?éww i Ql)(né)l Pﬁi‘Bﬂ i oﬁtw%'wmﬂﬁg;eﬁa cteria,

asuri n
th ﬁeaﬁ@ge@PUéa?Qﬁﬂ &fi iy amiumsntrastion dgemﬁehﬂw&ﬁ@rr so¥fficient for

prbeeginghasias r@bcﬂ)r@“ﬂhglbesﬁd’cc be p@@k%fdﬂhlégahmcﬁﬁé@eal feed upon
num vol u

ni trogen fe
RS S ea gt TrapfPiu bt b (apratied the St elosgasnt of the it
prodnciegthi@nhass of the vol ume fraction inject ed IS

diluted in the liquid volume 10 remaining in the

reactor, thereby avoiding the inhibition of the
The tinstellatiomamest campriske anicondyetivitys niegsdiremenheprobe and a
flovhBER fnr%?é'c%lﬁg@i‘ﬁgggﬁﬂ%wv%ﬁdsb‘%lfddi%'éhsé%r in_the _reactor, in

rodu0|n in ctor a "sin
paTHg kAR bty disgolygdrpxygra %@ﬁnﬁgtl@m, t@slon polential and pH

sedfncand,i gin, saich rob&s fa?\\bOfséhb@rst Qein ecé'ﬁrY&JstQ@ni%nEhé)fcohh@Her for
uci n i nstal |l atiop, may

BhpriSy BopUHiue g BYSHEaR et PRGN, the control of
cdrtenhive nezasunes.he out goi ng effluent, and various

sensors in the reactor, in parti cul ar conduct i vi ty,

di ssol ved oxygen concentratlon redox potential and pH
Pretarablys, thel |instailation omr)ams seneabonkesingingn remred and a

mét‘érﬁ’nb%&ﬁﬁtdo?ﬂtr'oﬁéd fbg{: e c‘frﬂFHIIbF HQUBleY |nLB?:‘?|bﬁ°tHf18 bfthE carbon-

eval gt on ?p,gn the co
CopR P'@Stﬁ%C%ag*uge@ appxia a§eysalﬂH@JeiCH@fa dmebeipg determined

fraranimg heesuterbiahROST-the hedmindthigdgessusfedda netering
punp controlled by the controller for the injection

time of the carbon- 25 containing source during an
Theniostaiapbasempssied denpfiot meankiovatiobed @ydhé eomtroer according

to th @M rEFRBRY G1TRB dfoived i/ d¥roBritdnfatibRICNOUS

By an optimized fractionation of the feed, aeration and anoxia steps of an SBR
cycle into a plurality of phases, the invention serves to create beneficial effects
for processing nitrogen by nitrate shunt:

a) “Single shot” ammoniacal feed

In a continuous feed system, for example according to EP 0 826 639, the
substrate concentration in the reactor is equal to that measured at the



The installation conprises aeration neans controll ed
by the controller according -to the neasurenents of

t he di ssol ved oxygen concentratl on. 30 By an optim zed
fractionation of the feed aerat| on and anoxi a steps

ioﬁ_]% rsgﬁetletcygln%e' tﬂ'é bﬁc@rﬁt(é’t‘}ﬁfﬁﬁ?ct W?etermlnes the

. Pf B Ser VES 0 crea ene
pndU@sBmdglchom kapdigsbif is iveryadléﬁ@hmw obtgm byth sihigh gonversion
shak"arRARY. acal feed In a continuous feed system for
exanpl e according to EP 0 826 639, the substrate
concentration in the reactor is equal to that neasured

5 aln BRESBR, lt@@b@fat@ﬁttbyehucc%s@% tdiemaniradtionsadr batches serves

oD GaBbo B8 BBt b A B pddinf b Sgespypte and to
benhaacdi tipe @chiveref dhe niditengarmciere, dby Sinhibiting BR, nitrating
t i f .

S5S 2eiy PUGERIT ol BB RSS! O copry, ven
b&ts iphgastmemecaluisopgenteation afotheefRadisEn t e l%dmnﬂﬁtam to

10 Offrabﬁgnélbt lrthé r&n@é%fﬁft if8eddYo dHLIHN G the rBhétoRt AMd avoid
teria, obt.al ni ng hlghreactlonrates

dﬂﬁ'%‘@”%é’?ﬁ PHF‘E‘? prgad\vswg Rig@agsgh amoni acal
concentratlon of the medium it is inportant to 10
C:rlggﬂ}agfoft t&%ﬁﬁg@%@n | g\lc?mhé) bp[lmﬁlgﬁf;ﬁ@orﬁjatlnolﬁt &t ﬁ'neefmed in order

nm mammeom@cammmmnmveﬂmn natek odhitef avdidingnihennhipition of
15 akyl OUB ARt %1 fractionation of the feed in order to

maxi m ze the amoni um conversion rates while avoidi ng

the inhibition of 15 the bi omass. b) Managenent of

b) MArRREna&stafiipiitethgeraibhconfiguration allows a

retentl on of biomass. Accordingly, a 20 selection of

the nitrite-producing biomass by limting the sludge

agke GBR n@irﬁig@r@tﬁort kglowet Bogetehtid® &f BRAMESS) “scoringly, a

20 SPHReRPRY | B e Prckief JaRmaBS BN To e PR Sidde age
bi(pliregpleabf ghadmitimdch oft B 26 680phase lvogemsppecable. It
trt‘r‘?eretc% elfc%%e?sf Héééés%gf phi }n%nﬂyiﬂdé n%&ﬁ/h%issolved oxygen

formati on
v &enegitratign mrfthtertm@gfqamﬁﬂdwnb@ thea@relgd phases to engure the
I Sfndtfon FANriteS IvkRE BRBIIY tH B rdsyeRBf hitRiés, whet her

of a deficient quantity or™ an

25
Owing to the wide variability of the effluent to be treated, there is a risk of
poor adjustment of the oxygen inputs, whether of a deficient quantity or an
inappropriate oxygen distribution over time during the aerobic/anoxic
sequences.

30

The invention serves to obtain a better control of the dissclved oxygen
concentration at low values while limiting the duration of the aerated phases
and while adjusting the oxygen input to the feed to be processed.

35 c¢) Self-regulation of the pH of the medium

Maintaining the pH between 6.5 and 8.5 serves to prevent the inhibition of
the ammonium-oxidizing biomass. In fact, the SBR method, applied to the
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I nappropriate oxygen distribution over tinme during the
aerobi c/ anoxi ¢ sequences. 3Q The invention serves to
obtain a better control of the dissolved oxygen
concentration at |low values while limting the

duration o er at ed ses _and whil e

¢ RETRSg RuAt BRI PR PR ol as et SR regard to
Sehd - amgﬁnajmmxlchtmghblthhsﬁ at hibenbeginmingioft &aah ngatch, and
tﬂ'ﬁdu%'ﬁ'{i? 041\‘9@‘91’|75e 116k 210 éHsvzﬁGéé’ gﬁlnhﬁ ey Ertted '}fhase This is

m OXI bi onass.
f HECaust preprs e ise ratap siuriag the ArRdUgtiorpt F‘ﬁt‘@ssﬂﬂﬂw prydroxyt

| forld 8k I@oér@te@’r@uhrﬁg’ dbh@raﬁﬁﬁonﬂ!ﬁ?@mﬁéﬁﬁ@rﬁmw@ﬂ ofithé medium
regard t ammoni um oxi di zi g& ?
b&gﬁﬁﬁ%"‘@ﬁf 'f)’i‘heé{aﬁﬁ'i‘ %%Ftu@h‘-"a@ng‘”"l% PP ré‘ 98- r| se to

Iovver pH val ues durl ng the aerat ed phase. This is
ause ot on I | ber [
| {r}élgn ﬂa fﬁ %ﬂt e sre paqfqn g ?tﬁ eBH SP?hé Hefum by
deal’rtetrraslngdhe riltnation ambaemtr@mn b ages of close sm@eﬁmonu S
stronger if they can accunul ate during a batch
operation. The invention allows better self-regulation

dbiOntifeizpei regnagrmemidfihe BPOXE RMASGat i ng the nitration

and denitration phases in close succession. 10 d)

e BARKERATIE o) TelsiEisd AR SeenBdonepd gondiigns may lead
CQﬁgh% egm;J||§ﬁN1eheaﬂana@rdblhﬁc@ﬁilﬁthrts,?hﬂ‘eatpassltﬁmdetarmatlon in
SR8 Bl e e e R it b o

sensors enpl oyed. The invention serves to limt the

i8Sk nmgéﬁggqgnﬁ ﬁ%r ! :‘léﬁstdf abp@oigf'lrs%)} iﬂ'ﬁltlngfthé Reiration

anoxi ¢ phase nor e, e aval labr'lity
bich dlegypBEWIEIRNAEEPbON duri ng the anoxi ¢ phase nust be
guaranteed in order to conplete the denitration. Since

the ef fluents conge d i cal | ntai.n ve
bi GG RPED @%a@\ﬂ@aﬁm@h@%y@eﬁ%@ﬁ@ﬁ@%ﬁ%‘mt ing tié Sanoxic
geme@el st Baujuzesnickd iadsider an completeatheaderdlratiour Since the

lte‘%i@‘é‘?ﬂfs ‘ifﬁ'lg&n'? t@ﬁ&?@ppgﬁt&l{{nﬁg}éﬁ E% %Wééfaﬂe carbon, the

metemiteificaticn stEprgenelrallygmqeuraB thet additivaiof atpexstesnal spusme. Itis
| S\rer@%hbﬁgn gp{nlhﬂfet tt{éﬂg@én Qsé &@t?r\mhlch represents
cal toic

ous ore IOﬁE rc
rameootath%mampeethﬁérﬁoel itpmset By gener@l racedain constant dose is

applied as a function of a predefined mean nitrogenous feed, in a theoretical
stoichiometric ratio or an experimentally determined ratio.

The invention allows an optimization of the biodegradable carbon addition
while adjusting the reagent input to the feed to be processed.

Apart from the arrangements described above, the invention comprises a

number of other arrangements which are discussed more explicitly below in
conjunction with an exemplary embodiment described with reference to the
appended drawings, but which is nonlimiting.

In these drawings:
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The invention allows an optim zation of the

bi odegr adabl e carbon additio 30 while adjusting the
reagent input to the feed to be processed. Apart from
t he arrangenents descri bed above, the invention

h
0P, A 0256, TR IRy e o o
immiterez Btimd ti‘re;/n‘@mmmﬂofrlmtlnd@}imn bed with ref erence to
Fibhg iﬁgégg?agﬂggﬂ&gm%r @‘@ @%tlo?i i WoECH ine Féé‘%:gérma%' A%unction of

W Ngs s a diagram of an
timesdwinga PW%SMQ @Y%‘equentl al bi ol ogical reactor for

Flgn?@|sﬁ8ﬁr€tth€%ub5€s§i‘@é bﬁﬁlséy‘oﬂélﬁy‘ltlgv\gnhlsgb;cyg@ 2is a
V

sh th t
Fifle4S etk Gagm bl s nstAlAgn pRaTBind abgrdi i B method.
Fifl % is 3 gm;ﬂwshbhlmgsmmlltmﬂs,phabeseaﬁtoafaf%tﬁda galueist h
Su C agram o e
[ nst%%ﬁ%gﬁ%mt’o%@ é?égd i @8 rcrg (921 ?o the nethod. Fig.
5-i s:itascgveqbnxssgmmgceniwtmaremew inimgfhe reactor,

of t val ues: - water height, expressed in neters
" di ssol ved oxygen concentratlon expressed in

5133 |condy@tlwtsp¥<| expregirgLiptme/ony (IRilsSipmess feT icRNHEELSH)

( m | drich b @IBSSuREEorRNtialiBh @xpbressednd nagmeni um
entra&1 on expressed in ng NI plotted on the

&YFEReti on of tine in hours plotted on the
as<a eﬁmcmonaofdlrﬂé irFhgurstplotedogribp-stmvantdy t he

Flﬁgé II@%’ g&ﬁéh sﬁommeﬁ%?laetﬁ)ﬂrggﬁ '&Hﬁbh%ﬁg @rﬁcf%ﬁ%qlo | pressed
inphotNV/eand of flow rplagkpresaed & n%%ﬁm/daybplotteﬁ@n the y-axis, as a
futﬁﬁﬁér?éﬁﬁlﬂe', Bxﬁr@é%ed i 852@} d BR the &3, Fig. 1 of

e dram ng s an in t|on for processing 20
anmoni um concentrated effluents, generally having a

Figi t r@geﬂfcowntd:@wu ghewve 16f Wﬁns?ﬂéllat(ol‘ﬂo 8  processing
nitrogen/lite nstal |l at i

a ﬁu er n CoﬁPr sest coneentration
S S E?é% EFMUENES 9 f fHT998Y °PBPe"Y

afsovep | EI0emgyiell (104 trhgv oltcogen/liteget | dhe  oTstaltetione sonaprises  a
sﬁ%’nﬂ%ﬂ%@é&rﬁﬁaig{egﬁgﬁsﬂ ﬂtchTESHIEE ﬁ?%&ém’ﬁ%{é%ﬁclemvﬂth volume
fradiomsecrobalchgai anyrdraings sfterspracessingt héhe eefiuents jpoured into
th@f Fe-,%rct(grr ﬁ'o?fé;;%rl]s& Rl %eﬁ‘;ﬁglo‘&fs”sahdrﬂth%rﬁ PEURT DMAMId Vmin
sub3|sts in the reactor 1 after drainage, the level of said liquid being shown by

the horizontal line 2 in Fig. 1.

The sequential biological reactor, or SBR, contains nitrifying bacteria,
comprising nitriting bacteria (oxidizing ammonium to nitrites) and nitrating
bacteria (oxidizing nitrites to nitrates). The operating conditions are provided to
privilege the action of the nitriting bacteria converting ammonium to nitrites and
to inhibit the action of the nitrating bacteria to the maximum, to avoid the
converston of nitrites to nitrates.

A buffer tank 3 is provided upstream of the reactor 1. The feed to the reactor 1
of inflow to be processed is provided by a pump 4 mounted on a pipe 5 from the
buffer tank 3. Drainage is provided, for example, by a pump 6 and a pipe 7
forming an immersion tube up to the level 2. A carbon-containing source 8, for
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The sequential biological reactor, or SBR, contains
nitrifying bacteri a, corrprilt%i ng nitriting bacteria
(oxidizing ammoniumto nitrites) and nitrating 30
bacteria (oxidizing nitrites to nitrates) The

oGBS BGARS LT REFY] Bk, BHAS Reie 1o njct o
dase of tmethamchndr of canathebicarhdrecantaining cfourge, into the reactor
dlﬂhﬁ/ 'él'%)é?é" §§é§‘ F\%rétﬂﬁt %’éhg“\'@ arteg)r%\’/fai'e@ Pftﬁe bottom of the

ersi on O trates
repstop r1o\f@rd@éﬁfi][955t p@r&%at#d ttrtteSr £gappested tom quséé'ﬁz?‘é <’:t'rh=’et)u rce,

fof 8RgmPle 4 boektdrnfl QW & @oksoRf egiesded is provided by a

punp 4 nounted on a pipe 5 fromthe buffer tank 3.

Drai nage is provided, for exanple, by a punp 6 and a
Dpiime & préozgsimg sub- a:ynimr aften feeding uihet woluhee Ifeacdibn2.in A first

a{rgé{%oﬁ}?ags%né@ \?ré&%tg)rfgfjfh%e %t:térof lslé)arngﬁaﬁmlr% %erifﬁﬁ@%ﬂ%to the

enable a meterin
tubep 4t and bddbe ferma’mmaﬁbubbl@s infthe i cm:.contalned in the reactor

océ‘éﬁéntt@%ﬁt/ét's% §P‘t't'ié7 eamr'nBFtFEm‘i h& HigR&d ‘Et'rndeigI l!ﬁé %ﬁ:bheof the

anoxi a hases Aer ation neans are gTOVI

n'HB*t‘Qoﬁ%tﬁ"tah@'tf@%t ofn 12 Sf“@ﬁe@*%ffp% HarploR %ﬁ etﬁ‘e aeration is
stbpltb@‘ﬁ ,an@tozﬁl W@@ﬂcbﬁtaﬁtlﬁgmldée zied exampso uneiandl, figlintroduced
E? r% ster 3'& a so| eno d (\J/al e %r% %e NQites to
infy B cBadono’ Sisia 3¢ ahelrier PeEBoPn it FEfvefings
nifrogen.i onthe rcmnlﬁlnatsdnn afertben aerpbiasept‘mseaandt than arfoxitiephase
ending air into the
"%@@@%H’% @c@%lt@gteo&r}g ?é(')'i?? (gglegubbl es in the inflow
contained in the reactor 10 to cause the conversion of

Tﬁ@%xﬁ@&%rﬂ"&drﬁp@té d%,b%s Ndséd tt@%é‘t“ddéié‘ Ak dhdall operatlons

cquqiyglget I Ecp%@rg%% Ifagyp plgtter g%%én rpgj tra tHgScegba%rl]tty gfn ﬁte reactor

betaeleanhe GRdamin veP B Cid themigirauml [ever? baliqhid. iAg the start of
neterl

B e AL eVt g PREIE AnH G dReciphds et led to
theontaximumonevad  thearakr aftérc ppieessing) dhehesaoioxiis grhase to its

mi %nﬁﬂpgkgtgtes t he biol ogi cal cycle of the sub-cycle.
e expression "conplete cycle", is used to designate

the overal |l operations conducted to process a vol une

F&O4 ESI%%PQQ'c%iet ﬂ?é F@a&&pﬁ% tte\ﬂ With Sliécds3Rel Wilumkaty@Rhs. The

t he maxi munt | eve m ni.mum | evel 2 of
'nﬂ‘P‘é{chHU"th ot p&cht E@tt'Qﬁ 0@bf faﬁ%o%ﬁﬁpétr@w&tee ¢apacity of the
re|a@t(ﬁ‘| sd) $hﬂtthbhﬁtrﬁgélm wﬁber&f‘dhdrhﬁ thediatiew ik silufehin the content
i mum | eve r ce
oiuthe "Besiel 3Rt BT AECERIBERLS Sueith MRiRNG Y P31tz pAgkeria by
arc axgkstiee cyitbgent tencemdration. 1 Thesf duke vduckessive eisflowefractions
: f.racti 2R ) f, e
nf B4R RE el S ZSa HSTE A PFE0  sppessive
increments 14, 15, 16 and 13 (Fig. 2), or four lncrements in the example
considered. If the incoming inflow has a concentration substantially higher than
the concentration inhibiting the nitriting bacteria not to be exceeded, the
fractionation of the feed causes a dilution of the fraction poured into the liquid
volume already present in the reactor 1, thereby avoiding exceeding the

inhibiting concentration.

At the start of the injection of each inflow volume fraction, a “single shot” or
peak P (Fig. 5) of ammoniacal feed occurs, favorable to the development of the
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reactor, so that the nitrogen concentration of the
inflowis diluted in the content of the reactor and
remai ns acceptable to avoid i'nhibiting the nitriting
bacteria by an excessive nltrogen concentrati on.

RS b BR 1675 SelfsP! hEthe (SHhS Hanal 48R e Vetonton
ofsahodps speafiSto the rezmbont 5 Plefetahly, iBegraaklB rémiains ahove 125%
ofo rthé Oé‘rhrﬂdﬁ‘f%c%ne&%ﬁcéd?ratt@ﬁcgﬁ?@kﬁgﬁ@'}@bd%hﬁd lthet BBb-cycle

comn C stanti a |y
CQﬂC@ﬁf@ﬁd tdwawg a periedat Wast as ieg a5 R Blarter@! thesub-cycle time.
nitriting bacteria not to be exceeded, the
ractionation of the feed causes a o(ltﬁ‘gtlon of

f
Mepsidiermgn pe[ﬂbga RAE oS8TROTS | i provids vgrpggd ca?ons of the
inptatiationt. 1A drober Eadsromehsutihgrtbbyccandoictivitg obtoe effluent and a

flc%vw%g&et?ﬁé g'toéf B .ota\l)ﬁ& ﬁﬁ NG&E rétfﬁlféﬂtqlql]et é‘fé)t { h?hétrﬂéés&fa[r{elﬁ? results

1 On OW VO
al@h@er’rt iorthegfemk &f lec@IGaS‘ﬁlg@ﬁlSatmﬁmCH@alc @@@autﬁé@ar@nd control

mEQHQr%%gdtlﬁﬁtaﬁ?cﬁeﬁV@é’@@?ﬁphté?fortcaﬁtréﬂer O'vth hirfigroprocessor.

bionass to.t inent of the nitratin
Thrsgicpad PW@H%@@M% ralf MPaRR™SP .enﬁglet i dletermine the
mtr@géhOfeel:l tiitefeptas | she trhactpeak Rurirgyrea ngiveboree 1@dfival. A

e L (AP et SRt deaend i TRYTE Be 0ot S P o the
drasn pipergthes meagusament tﬁswtbeareualsoysﬂré toi the. centrolier C.  In the
liQtRG B rtﬁén?gé?tB qb%%n ﬁﬁ Qﬁg rb?olﬁgfcapggﬁﬂ d%q}réﬁe‘@‘lf |sOHovided

ocat1 ons
foremeapuiing tthe a@ﬁgw@m QXYGENof a t e @f gRurt mgagueng the redox

p(ﬁtbﬁﬂﬁ'l"v‘taggrro;]o%e %’{, Q?ligsfﬁel\étsgﬂﬁg QRe e 20bf4 l#@r'ﬂbfel(’)albﬁé s@h{sr 24. Al
hEPBTPPEAICTo iR 416 Soeeleshi tnsh FEUTEIFToR- afgich orders the
stadirg ot stb@ph@nﬁthefmmpsl 4, % pad B entdhe afpenirgpopuakbsure of the
SRARNEIG) 15 anf M el CORBIRBGRTS e BBSREL 12,

determne the nitrogen feed that enters the reactor 1

ASYhLRS s%h%'rﬂ@tfbabgriﬁ? th@tl%t‘éra#)iart%f rBj %‘Ebr’ﬁgtéfe cycle comprises

measurenment pro rowtgI ed
a gHUREY OHBHPRPITE SUREYFass Lﬂaéﬁeﬂﬂ 'Pé@@l‘f@“a iging tgg following
stgpst to the controller C. In the 15 liquid of the

reac nstl [ t he bi ol ogi cal pond, a probe
21 |{$ %\ﬁ\ﬁ‘g tf?égsuri ng the di ssol ved oxygen, a
pr-obanaz tflolbglmaswlewgtrt he redox potential, a probe
23 for Measuct g, | 06, aHcAad il AIRREAHEEosEATOT 24

All these €s 'or sensors are co
cont r ol | eanaCanmioxia phake BT caavedingthe ngriss t@tlﬁi@@@ﬁ@

Tﬁé IQ%?CI& tefmiffled in %ngeﬂlhﬁ; SRPNIfBNoWED BPyoatHifagd. The

ol enoid val ve 12, and the operation or
OURIPRS o 5t VAR o blaR s A Seps may ATy,

The upper part of Fig. 3 schematically shows the “single shots” or peaks P of
ammoniacal feed [NH4+], expressed in mg N/I, caused by the feed at the start
of each sub-cycle. The peaks P are shown more accurately on the graph in
Fig. 5.

In order to adapt the operation of the method to the variability of the inflow to be
processed, the number and duration of the phases and the addition of
carbon-containing reagent 8 are determined by the controller C, using a
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As shown schematically by the |ower part of Fig. 3, a
conpl ete cycle conprises a 102 urality of successive
sub-cycl es, each sub-cycle conprising the follow ng
steps: 25 - feed of a volune fraction, - and a

o B3GR e A RGO BT AT s, o e

legelsverting the nitrites to nitrogen. The conplete

1)C¥r?|tﬂet F‘é\ml_;ﬁ%ﬁ/s fon d@te?rﬁjflﬁé'tﬂ% ﬁﬁgﬁx\}@ Oniltr%bﬁﬁo@é’ feed and to

a%g 0 durations of }J ases and
st3§[§§r ly deteyminenthe,pEBbes At f%ﬁdfﬁe@tlos syk-gy¢igs, the
S%@\“@ndl\rlhmnesarfdgtlhé zﬁffmﬁcﬁw opéarﬁgﬁit%n&mﬁg SHUNOS ac?I .

fee expr | cause ee

2L ¥ e gt b ElERng oy efecesnie Y e AoV RGmectve
nmdwsﬁmeutafﬂaieymethddwe graph in Fig. 5 35 In order

3{/3@ iﬁﬁjsgﬂfo iia!%?%‘e e @rﬁtrc%lriﬁ%e Q@gtg’t@ %‘&resg of the blologlcal

amioeREsgsictningfthe merpledsany amexie méclaad. tion of
carbon-contai ning reagent 8 are determ ned by the

controll er Si a 12 ram,i ntroduced i nt
TRO e 91 crleiertinor dup- PHhod BR4TE Shnien Sie crpubed i detail
bélewel s: 1) in the raw inflow, to determ ne the
i ncom ng nitrogenous feed and to accuratel y determ ne
t he nunber of "feed/aeration/anoxia" sub-cycles, the
15 Ussreftneasuriemends én theeindawitoiberprotessadon- cont ai ni ng
source, 2) in the release, to determne the proceSS| ng
%I eld and allow retroactive giyUSt ment of t he

t hod,
Ths INGPRRG WiregepPealfeed sefipg a gyedolimedntarval is detenminied, for

eﬁeﬁhp@f aytméa/smrr@gm@&’;‘or@fuchn@ \hltﬁ*tt@eg bfstle 1PoCeBed®w rate with
anoxi.c c 10  The vari ous

g lovifete? G o BiritoR dte SRS S Srfeilie SBnsdi®ar o deer | bed

¢ i Ardeptiinal fraetiavatioh) of e fdedndaring repveralinSBRecyal limwarried
t%ukPelanRﬁﬁS&?dc{op]é tﬂ@fn:;msfﬁ}d&gﬂiaﬁfnﬂsﬁgé’w &%ble shots of
ammgnlacal concentration, b%tvb%r avoiding a deterioration of the bacterial
activity.
This fractionation is obtained by ordering the running or stopping of the
pump 4.

e The daily oxygen needs are estimated, and also the duration of the aeration
phase necessary to satisfy this demand according to the aeration capacity
installed and the number of aeration/anoxia cycles applied. The booster 11
and the valve 12 are controlled accordingly by C.

» The biodegradable carbon requirements are calculated from theoretical or
experimental ratios, and the operating time of the carbon-containing reagent
metering pump 9 during the anoxia phase is fixed accordingly. The
operation of the pump 9 is controlled by C.

The minimum number of feed phases Nalimn, (or number of successive
volume fractions) of a complete SBR cycle is determined by the controller C
according to the nitrogenous volume feed to be processed (a higher feed
requiring an increase in the number of cycles), in order to avoid inhibition by the



10

15

20

25

30

35

exanpl e, by neasuring the conductivity wth the probe
17 and the flow rate with the flowreter 18, or
t hrough the use of specific Sensors: An optinal
fractionation of the feed during the overall SBR cycle

| rri [ -
enghgified Sineufithy ' TP TRkyAG 0t cf & Sildyeg to caloulate
theaninémumdfractionation toypezanrliediig the detefeast ati on of the
bacterial activity. This fractionation is obtained by
ordering the runnipgg or stopping of the punp 4. 25
Nafig dai Ly oxygen netd: i mat ed, and al so the
dur df'i oniNH,tthe -aHyt 1 oh* Vphablg;snecessary to satisfy
this demand according to the aeration capacity
install ed and the nunber of aeration/anoxia cycles
applied. The booster 11 and the valve 12 are
Wﬁg&trol | ed accordingly by C. The bi odegradabl e carbon
réqui renments are calculated fromtheoretical or 30
Naliperi misriraim paehes of faed piesasier ¥plume frerbory) t he
FGAr ke GrbGédtuidreegagent netering punp 9 during the
angxi a’phase is fixed acc_orpl‘i ngly. H}e oper ation of
INHie s ABmeNILm SOREPBITRIERN 1y the STgent i AT TriBer of
Vieafirvhasebqiid Volame (aftardraindgextedctimcarnd befoze f8&ding)

vol.ume .fraction I R cycle is
Nt @Pm%&ﬁﬁﬁ?nlpz‘léte%%%rcgﬁ%rpe‘%%aggcor ding to the
[NhiﬂirmigeinbMtin@ammmﬁiemmebtraﬂﬁ:@Ueﬁwe@tr%@grblgﬁ@ﬁsf eed
r Cina.an. i . o of ) _
Itorgerﬁqs_’oggvc[)héd%hlgj I@@bﬁ@ﬁ?@@@yﬂ%ﬁﬁ%@ﬁ .'tﬁb ammonia
coerditipatNGhlmFHRNIPENE 3 kpctediahpopulaiionyrresapl by g reactor,
inttheGaipul ate the mninmumfractionation to be applied
to the daily feed: Nalim= FNH4,; mn [NH4 -[ NHa+l ef f >
Vm ~ NseR \5{ mf}{;i"‘ Na}l [ rm;cﬂﬂ:m' ni mum nunber of feed
haﬁes (04 N[['LL & I(th |K},n'5 NH4, i : dail _382THTCCR
Uﬁﬂtt& HogeTiqys Teed 10 [oNFAFT e T am%ljllﬁrﬁnge()#eé‘n"t ration
in the effluent fromthe reactor Vmn: mninmmliquid
volunme (after draining/extraction and before feeding)
COREEtratigHe of Gdbsianpd efng SBRHs¥ Ciney pReadaybd Nbiie] for nitriting
ntPFb: i nhi biti ng anmoni um concentration in the
bAFePPt i ng bi omass:

The controller C determines a minimum number Nbiolni, of aerobic/anoxic sub-
cycles in order to avoid exceeding a given total biological reaction time,
selected in order to avoid excessive fluctuations in dissolved oxygen
concentration and pH, and also prolonged periods of anoxia.

In order to maintain the robustness and uniformity of the processing, it is
important to make the number of feeds coincide with the number of
aerobic/anoxic sub-cycles so as to apply a single “feed/aerobic/anoxia” sub-
cycle. The number NC of sub-cycles actually applied is therefore the highest
value between Nalimmi, and Nbioly;,.

Once the number of “feed/aerobic/anoxia” sub-cycles is defined, @ number of
“aerobic/anoxic” type sub-cycles, of which the durations of the aerated and
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it depends on the pH and tenperature of the nmedi um and
the ammonia 15 concentratio 4[NI—I3] i nhib inhibiting
the bacterial population present in the reactor, in
the form 77 14 * [NH31linMh * (Kw /Kb +10H)

344/ (273+r(c)) 1.'.b - 0" = ;
agerie Shasas, TkLbsic. g Rreagthsdn WG TAE, fme (¢ orhBsg deaction
phaseisfaatcuiatied adoogding 4e they nembERef surcyeesNCC
t@lgt( rm nes _atm',ni_gup pm@er Nbi ol m n of aerobi c/anoxic

Sub-""CycP&s 1 0r d&*Y'o avoi d exceeding a given total

bi ol ogi cal reaction tine, 25 selected in order to
Tﬁé%@rctﬁﬁkgtﬁﬁéki&’esﬁﬂ)-@ éléaédt@élﬁf a;ﬁpliédlsiSQhugmeouWBimh the aeration

.concentration an ,..and als rolon peri
tlgnﬁo)gpg_espﬂngg? dté‘?sqtg) ﬁﬂ?nﬂ%‘?oﬁeﬁ?‘é ?%rbfﬁ@ﬁn é@%e acgagéulgfed by t.he
comird!Ernd tfyoraf thiehiecpming $sedgthei configuratigpoof 4he rescliailaeration

t 0 WolerMalol bt h :

P PR SOEN MEES Slf gparr 6 mtrrol
meterdnt aEMELY cRanRx detersiined Py e fromnaeagvsemeRts gf the incoming

nﬁ%-eﬁbggep@e&ct ually applied is therefore the highest
val'ue between Nalinmm n and Nbiolmn. Once the nunber

of "feed/ aerobi c/anoxia" sub-cycles is defined, a
T\l:\lﬁrduﬁttulﬁﬂon 35 thaevehigy atmgeabus fped ssilcacyed esf ogér a relevant
i t he duratj.an . th . ' .

pEad O PR Qg L i, BlFOu A piite) B 1L peripd. the
hytiesiic residenom timshersthe day, dsicausacdgnabedntings variatiidy of the
E{btggb bs : el i LD tead t
t[ ext_?gcﬁwtﬂg ngF%'g%é%,glrg gblbg?%srfggﬁf%hsolfb%%ég} sée%??ﬁ%@i (yea ©
ingtailitypfithe siatesh angrampreassively nd4me step wauld lead to'a level
oﬁo?é@;ﬁﬁltﬁ)ngﬁd/@?fﬁd@iﬂohh@ftﬁbbﬁgb}?@iniﬁgr gbume tthak is generally
.cal cul ate e,_C roll.er rom.the incom ng
*W@&?W%q{% g%? Q@Prea?f%ﬂug?t torhe P%%g?%é&aer ation

system and the reaction kinetics. Simlarly, an

23@?&@8# F}%g‘sg?/&g%trstsﬂ%éﬂ?élﬁéé‘&' metering punp 9 can be

erm ne om measurenents of the incomng 10
ni trogenous feed. The cal cul ati on of the average

|tid Tp%%%lﬁ?é‘stof RRErdve R RSt lcoP¥Bl Y Wit fdMg an automatic
period, for exanple the durati %g of the bi o(lagqcilc‘%ﬁl. f th

relyRacdiver HYUBERRNHRS iotiNcliRR Ofhligr BHTIOEEN &8y ¢iPRgy of the
b@slodibs! ﬁﬁ)besbh?ald:%ﬂ:mtédrby ke fiont fn-hisé aneasir@mdrits yatahe inlet
tHe Jﬂ5 tﬁ@\es 0 tef1f| uent processed, an excessively

DAYt PRSI hcul d 1 ead to instability of the

system and an excessively long tinme step would lead to

IR &R%f o optimize the carbon-containing reagent addition, an automatic
system can be installed for retroactively adjusting the operating time of the
metering pump 9 from measurements at the inlet (17, 18) and outlet (19, 20) of
the biological pond. If the nitrogen removal efficiency calculated by the
controller C is higher than a predefined minimum efficiency, the controller C
orders a decrease in the operating time of the metering pump 9 in order to
reduce the quantity of carbon-containing reagent added (initially calculated
according to the incoming feed). In case of deterioration of the quality of the
processed inflow leaving the reactor 1, the first corrective action ordered by the
controller C is the restoration of the initial operating time of the metering
pump 9. The frequency of this adjustment should reach at least three sludge

ages to avoid introducing excessive disturbances into the system. It may be
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of aeration and/or addition of carbon-containing
source that is generally inlabopropriate to the grade
of effluent to be processed. 20 2) Use of neasurenents
in the release It is possible to inprove the aeration

b t r.0d t -
3P e, QUGBS AR LRI S 086K prosent in the
reatfdrdo dme yasfs aftdailylsiudgsgextacted &@asmaw@actcm cul at ed

by Cfromin-Iline neasuremants at the inlet 25 and
outlet of the reactor 1. order to

timze the .
Thiar g@pht@élﬁpa;sn,gaghq%@r@émsegddm ,cgﬁne n‘ﬁhgp?cprocessmg of
n|§r}é§éﬁ@oﬁé@nﬁﬁte’dr@maéht%dof\mmclﬁ g nmihmd/ef theaijveatiomapplies, for

L
whichs Aeiretve “abtofieRic, AR Plodkiths hate Besn gnified.
Ie@ﬁw@&otpkracbmajlymyroaéqlmmdenﬂSfoftﬁmdegrad@@@rﬁaf@%vaI
efficiency calculated by the controller Cis hi gher
than a predefined m ninumefficjency, the controller C I
Inoprder ¢ goRsRANshaR anpﬁTQM@t@&@Ffsﬂ'Y@aFﬁ'% lbje g Usefi to couple

trrgeag{al Wh @H@%Lﬁadnaa%d@éngo@s ufoe@bm@ thiaestgtuandfi thg sybtem in the

car bon- cont ai ni n rea en t| al | | cul at ed
DRlhA ARGt et I eofing atined s Eacly F
deterioration of the quality of the 35 processed
' ro | eavin f g4 i rst corrective
35&3['?% WFagFe%n%@}gt'ﬁg%é%nqqko?ll er dC is the restoration
of the initial operating tine of the nmetering punp 9.
Tﬁﬁen{eﬁ e&ﬁ'}’ Lfge thd Smﬂﬂ}ﬂ%ﬁlbﬁe% [§Ii&ﬂ|tﬁ/ fv@ﬁ@hsaﬁeﬂlsﬁsagt in the
ree es to avoid |ntrod c g éqesi I oxvaen
DlogiGAlb s TS EhoSeYSHENOr| PORFNDY 18T rdiskpived 09
cbnr?éntﬁé’ei%nsmd@@oaq&)teﬁt|élm aadipH of, t?nnet&sd tofthelanadyeller C,
resen ctor to t S
=Bl 7 ioh cliovt D cRBTRLSls bo BRIl el B A8 brocessing
apdrthé antlariny ofisefrettiver actiomse c Teowpentune tSﬁanpl'rSo@l@sBl’ONgjed the

te?ﬁgpcﬁ%gﬂet (nt ﬂ'ﬁf r&&RS M rn?é@r@éféfﬁ%é t&ﬁwﬁ@?ﬁﬁﬁ’e i€egulated in

|nven ion

ogdarde mazintain i hesweespii @ndjéglq’rl fication processes have

been identified, leading to practlcally zero

requi remant s of Di og radabl e ar bon rder to
ABAte tag‘

TEEHHIALORRT S s phan i, S Gerdng to the
nﬂﬁcﬁjelm'oubdeg@wbe pradfesduidsartthodptiondllly thé a\itrm‘.]mptem@vaj;eﬁlmency,
sensor s, i ndj cating, t u ecs

Cﬂpoﬁ'@d?@éﬁa gnadjugheéf eq tﬁ% 8? f‘olfel? %{%%@ﬂlaé‘ fchese etpoints or
tmrlaeeholdacbbrcohdusylwtjsedtssolweésgxmmmog)npﬁntra@on redox potential

a%%r%g-'l C?bygetgglcgﬁéry@n HPfI’\'%Oéjer‘éﬁtB‘n Hé@mbhﬁ) '1'1“%151% on

sensors |n th I ol ogi cal :

-sumub@egmgr@ngm@oﬁq@@mt\gt sﬂve OX¥ V@@dgﬁytglg derivative
Coé‘fcr%ﬂbkfﬁdt&ﬂla?%ndkﬁ‘iﬂ%oﬁéhﬁmﬂya' 23 and pH 24,

_cog 338&3 OIort 9e§tgﬁeg oa?écro?clhlng toCthresholds of dissolved oxygen and/or

redox potential and/or pH,

the controller C ordering the starting or stopping of the booster 11, with opening
or closure of the valve 12.

The choice of the sensors and of the type of regulation of the aeration is
conditioned by the particular technical and economic requirements of the

system.
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and which allow the continuous nonitoring of the

evol ution of the processing nd the ordering of
corrective actions. Tenperature sensors are provided:
the 20 tenperature in the reactor is neasured, and the

Té% eér%tn%rlﬁn%@ﬂé% ﬁtg\%gus'i\ gqqngwg%{ n{aﬁ‘nd@era egyétém based on
measyuiatn@htasefsflowirateal gnde:fqnnieldtl\atycﬁrail the inetrand outlet of the
re:%zc@cgro‘pgﬂa Sh Fn%‘:égukﬁpgﬁtspéf%@%‘?%l ?@%ééﬁtﬁd‘ﬁt@n 02, pH,

rogen re can

re&@axwomtlay @RE eodt ﬁ@ﬂ‘lj‘él?t”@/ acior @h‘?lgb'Pk?gg'é{' p?ﬁaﬁ'f‘g dr The

ﬁe@%@ﬁiﬂﬁér‘ﬁsopihéq’@éﬁlfédtémﬁg’,théilrééabgjsd:r@s/gﬁrﬂeﬂne a number of
an

stipevaes RS diving % Bt et 2 Gt b aSratdd Bhases
aé@@iﬂcﬁt@aﬁ@aorpdiasgst(b aaos)et Poé nowerf opifiers 61(v<ld asxyigeer option
' )6+d{33(r§tf?r{}e e %@édrﬁﬁg J{eegg%u%%ﬁgtdféﬁ@@ﬂg?Eg?zagd in-line

restar accor
melasgedrotots Inﬁh@bﬁml%ldea%ﬂgen and/ or redox potenti al
and/ or pH, the controller C ordering the starting or
st oppi ng of the booster 11, with opening or closure
ample val ve 12. The choice of the sensors and of the
type of regul ation of the aeration is 35 conditioned

TB¥ a{v%&a @r{o@%%%%eelcﬂgf %%gger%g% §I§8E8'@eﬁtﬁfﬁﬂ&ﬁﬁ%ﬂérﬁatant is
160k el ﬁmma@ematawmenemm o SGﬁaaggrblnféHadl oput varies
bgh?%r{ %3 agd%(? Rlnﬁpﬁtﬂ Vittiy a?%oaéor‘ig‘@eﬂepl Bkt ?r@fé-’éﬂ ﬂs@topped

measur enent

ff@fﬂiz@@nd%xﬁwa’éwta@emrﬁuw br%akdowmea@@n &hemveatle@qiﬂsaawmg rise

1€ Adus b (Figufeid). t he biol ogical reactor 1. The 5
measur enent of the feed entering the reactor serves to

define a nunber of sub- cycl es NC having a duration
Tlh(hé nitdgenodsi fesd isrprotesse mea abquentia biogical eeaciordSBR) with
t he ano I Xzl
3 PR yOBf 4%@ ]5@5 "@ &1 R@d hel Jncgﬁé"ﬁég@%ﬁdﬁg% 2 ﬁ‘n Gh three
coalptetbatyabes 0bf8 did.i cAefmagtherf Hrel mipimyme feed (Nahmm,n) into 4

fﬁ‘é@éé”\/\%@@éf%uleﬁea @it iod %ﬂ'lcﬁﬁh r@s%%hib’tron%o [RKBTR € 50 mg N/,

e aver@ge nitrogenous f

ested_ sl e . .
(WYl FUGRMgoN-Nidge b Edhe. T 2@% p('gel\(paulpag%écﬁoglcal time tC,
oA\ AGute8NGRIAL {:@lﬁé.l@t%nOfWIﬁpﬂwdTmanNhH fixed Rarttheasystem. Four

%egﬁzqqggp%ryapﬂgg SHe- cfyg%& we WS[%&? appllea(q B&fore the settling and

withdrawal steps in order to avoid lnhlbltlon by the ammoniacal concentration at
the highest pH, so as to apply a sufficient aeration time and to avoid prolonged
periods of anoxia. In this configuration, five biological reaction time options
{aeration/anoxia) were defined (Table 1).

Table 1: Complete cycles and biological cycles (of sub-cycles) of the SBR
reactor employed for processing the nitrogen of digester effluents by nitrate
shunt.

No. of SBR cyles/day 3
SBR cycle time 8 h
Feed time 60 min
Settling time 30min
Extraction time 30min
No. biol cycles/SBR cycle 4
Bigl time/SBR cycle 90 min
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for three days after a centrifuge breakdown around the
twentieth day giving rise tg a zero flow (Figure 6).
This nitrogenous feed is processed in a sequenti al

bi ol ogical reactor (SBR) with 20 a _capaci B8
an%&?q {Jil gpbg fei ght _of nhinfopelen 3 a :

comt 89 €9eVePs df apration [A aniai bnagrat ;

feed Chaleitmin) ilnto15 phaseZ5was| cal Sul atled wifh tie

| _fol | oGivalg 2ssunpfli on$0 [NH4' 180f =450 &y N Ty
nh:b €yee 3y N-Nfr/1 450H £ 8745 T E o582 T Hng

bi ol obvckeldtine 4C, 68 9 miB0tes] waddco
Wi lenf ni numlfi x&® fot thd5system 18aurl 25 8

Thp, e uGerPBe TG <ok 13 Ry SHRIET GV, SOl AEP 5 oo per day
fromdite treameodfdthienbord udtigity myeasheementsisupalied by the probe 17,
afd rilﬁléa qgé@trbfénsgg%?lg]dqﬁy hhggﬁ%\;m@t@f RO Fhel Qo Nit@Fammonium

sufficrent aer ne to avoid prorlhon ed .
refaticroasoprexiidha established fee Hiie fteenton TNe; fgoretical aeration
aﬁ% ;algegiggﬁh%% W’é?l_é ig@f@:ullétg@ gg:ﬁﬁT'tr?Wféeii(taQTeaﬁquBé@éwais @) function of

| (Tabj e, 1). able 1: . , .
the, gx¥ee) (5aqlénéémgp{s| @n@%qregutg_ h—s;aclnggeo ﬁ'ﬁeﬁ%déﬁ% By checking
ti{ja@&hé crreaeﬁﬂ l(kjmaiicﬁ;onagrrmﬂ:dism'tim@ inhthisiwaydbe aosest of the five

| gester,. e ! Ltrat . .
oBARTEH 1L ENES N BRSSO e SheBBrotn tme o
trgetmethegol | metatngri pumBx (9 awes ofleterminesh @ na Aynctisno(of the
e R
incomgng feegl, 1y chgrking thagiheslgnetiaswagyio Emﬁ"l% 45 12" 12
Ccle 4 60 30 15 9 5 Cycle 5 75 15 18 6 The incom ng

B EERUE  BRtl ARG PO AR prameters

theasictanedtudng shepfuur sdblgycteseofp odreplete cycle of 8 h:

¢ Dissolved oxygen concentration '
The dissclved oxygen probe 22 allows the regulation of the aeration
between the setpoints of 1 and 2 mg O-/l; a longer aerated phase time would
imply more frequent stops and restarts of the booster 11.
The dotted 02 curve in Fig. 5 represents the variations in the OZ2
concentration which increases in aerobic conditions and decreases to zero
in anoxic conditions.

e« pH
The pH curve shows the variations in pH which decreases in the aerobic
phase and increases in the anoxic phase. The pH remains between 6.5 and
8.5, in practice between 7 and 8.
If the feed were not fractionated, the pH would probably be lower during the
aerobic phases, falling to values inhibiting the activity of the ammonium-
oxidizing bacteria.

» Conductivity
The X (conductivity) curve shows a drop in conductivity during the anoxic
denitration phase as a consequence of conversion of nitrogenous ion forms
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and the feed rate supplied by the floweter 18. The
conducti vi ty/amonium rel atjpon was previously
established for this effl uenit. The t heoretical

aerati on 10 and anoxia tines were cal culated fromthe

d.to b -' f
S5l SRR P BBl 4088 gty
byemmmg zerhaefletting eeropietm drnivdicationwas not

limting. In this way, the closest of the five
predefined tine options was al?plled At fhe sane

t Hdeop4t i Agrvei s peaksrel h&f o PTHRPRIACA Bwr{g%%on or

m@gﬁ%&m reeylasshivts’ U@@&h@@(tjaﬁ of e fdecbbbdagh adiurhe fraction,
requir re

g prenrdnaE eipb e A S wkllr bl bidurve Thepeaks P

t headh N0 g WA samb tonly mmamgab@v%lﬁ’éerr@ Nﬁlow&%/g of 52 mg N/

tWé&:ﬁ{re&"a‘?'tHé'e?‘@e&t tﬂehg%lfrregé %Eﬁbﬁﬁg %ﬂfi’m%oimér%l shorter than a

ersin eac ring t our
sm@ﬁﬁépé&%wla%@ﬁﬁln&e cycle of 8 h: 20 Dissolved
oxygen concentration The di ssol ved oxygen probe 22

allows the regulation of th t ,
TER i BERNE L BIBTPrAGH) rsten HoRohgeySHah JREe pHgedy nirate
shﬂ:ritﬁwmmd)akjatlm'pbfythmmmrﬁmmmetntnltritemsluangl tlneaemted pifase and

alfgg?&g%srgfeth{a%tntgg] fo ﬂ %ﬁﬂ gﬁa?st rﬁgtﬂen%r%)gc Rase, thanks to the

he 'vari a con entr
mathaiol j asslitions e I henpresauis ap@léﬁddbwtbﬁ@rarrﬁ@nt?@@# e%tga@ %fapts at

thef5fart b e@BFP’%@lo@%@'sthﬂ;%le dihBiRed phitte Whe engiheyriaricaeof low

varlatlonsm ch decreases in.the, aerobjc

disgalyed Mgﬁﬁ&f)@g@@@’apqﬂ% wring, @e%g@gh a$R2 I'g:p'vs ﬁ\e selective
dé@él"@pﬁfénb@”ﬁ@mltﬁtlﬁg aema8s To the detdetnt of bed witeating biomass,

By et Sr i et 8 SARToRRRree” Fal i Thg.

to values inhibiting the activity of the armoni um

géirﬂ%&ét{?@n@%‘f%ﬂﬁ@coﬁ&ﬁctm%mé ¥hi Yor e P&cessmg, by the probe

Vit In COﬂ ‘L_Jr IVI
18usliiaves ﬁﬁ@gﬁﬁbﬁh’@maﬁ@ﬁqu the nsr@gsnargmca@l 8 @dﬁ{sféfqaai%@@wes as

aRfal&PNUSESIrO8 Ay diftd @ﬂﬁ\%%%térﬁn 'Iﬂ'@.l"smé rﬂlﬁumbm e@bﬁr@? of 80%
0 e

SRt e T W b SeEem 3487 0 e
Teenddntidllee @ hes.chbokedithat thlﬂardlesslheumnygahscd?no&htratlon did not
oo '1a(r:ﬁ°lg:|j/| %%'Pi%%” hreata'e%}edoﬁhases of the day, reflecting incomplete
oxidation of the ammoniacal feed, and cycle No. 3, comprising a longer aerated
phase, was ordered. The conductivity measurement by the sensor 21 in the
biological reactor may alsc prove to be useful. Thus, a few days later, a new
drop in efficiency has been observed whereas the derivative of the conductivity
measurement during the anoxic phases did not tend toward 0O, reflecting

incomplete denitrification. The subsequent action was to apply cycle No. 2.

A loop for readjusting the methanol addition added was finally installed, in order
to reduce the operating time of the metering pump 9 every 15 days. In case of
a drop in nitrogen removal efficiency below the minimum value set, the
operating time of the pump 9 was restored to the previous value.



5 anmmoni acal "single shots" at the start of the feed
of each volune fraction, Egespondlng with the

i ncrenents |n the wat er hei ght H curve. The peaks P
reach 100 NI and only remain above 65 ng Nil (125%

R e TS Bl el o
eselgycPde) tni the additivheofr earboatcostaining @aﬂ@@m Agwnimum "of 40%)

aﬂ%tlﬁoﬂﬂd" pfrta@ur@:ﬂo'ﬁeo?ysc-f t(ﬁb@ét Ro8Le Whildiggrda@ently providing
oxl dati,on e agnonlun1to nltrlﬁgn feed in a
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t hanks han t r
gt s oo 2L L Pl @R ol ESCHTRRpY Sty for
p&nebmhgahbggembysﬂbﬂe Lt conblned with the

mai nt enance of | ow dissolved oxygen concentrations
during the aerated phase, allows the selective

devel opnent of the nitriting biomss to the detrinent
of the nitrating biomss, despite the retention of

sl udge specific to the SBR reactor. 20 The neasurenent
of the conductivity at the end of the processing, by
the probe 19, allows a regular evaluation of the
nitrogen renoval efficiency, and serves as an alarm
to correct any drifts of the system Thus, a m ninmm
efficiency of 80% being fixed, it has dropped to 70%
while the biological cycle No. 2 was applied. The
controller C has checked that the dissol ved oxygen
concentration did not 25 exceed 1 ng/l during the

aer ated phases of the day, reflecting inconplete

oxi dation of the ammoni acal feed, and cycle No. 3,
conprising a |onger aerated phase, was ordered. The
conductivity measurenent by the sensor 21 in the

bi ol ogi cal reactor may al so prove to be useful. Thus,
a few days later, a new drop in efficiency has been
observed whereas the derivative of the conductivity 30
nmeasur enent during the anoxi c phases did not tend
toward O, reflecting inconplete denitrification. The
subsequent action was to apply cycle No. 2. A loop for
readj usting the nethanol addition added was finally
installed, in order to reduce the operating tine of
the nmetering punp 9 every 15 days. In case of 35 a
drop in nitrogen renoval efficiency bel ow the m ninmm
value set, the operating tinme of the punp 9 was
restored to the previous value. 19 The nethod of the
i nvention serves to achieve considerabl e savings in
aeration energy (25% in the addition of
carbon-cont ai ni ng reagent (m ni nrum of 40%
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and in the production of sludge (about 30%, while
V\p@g% REI I9§g provi di ng suffiﬁ ent quantiti QSCWFF@’EGOGIOMBM
carbo

n to process the polluting feed in a

sequenti al biological reactor. This conflguratlon

serves to apply volune feeds Ilarger than those of

ot her continuous feed reactors described previously

for processing nitrogeRlBYMFitrate shunt. WD

2007/ 014994 20 PCT/ FR2006/ 001841 CLAIMS 1. A rmethod
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chRfaciqreed i ek ggerTies i A e SaeasHTERIANtS arg, faken in the
efffueheab- bé nprovessed eirenhes retemseakad inn therebiolefidalieetctor, the

BRIl B8 LELERRR, P 0 9 59508188 s e

niinimure nunibenefifeed phnseas etia canletreycld Iﬁldﬁiﬁﬂﬁ@ﬁ?ﬁ@cc@fdmg to
sgﬁe%t%\%@ ;e l{REenfidifiuen \?olgﬁ'teerdf‘ R§dd in the reactor,

accor nltro enous ed and the m ni mum

agepiaifg t@rthﬁufam\wngﬁovﬁﬁ af eact or, according to the
following formula: Nalimmn = FNH4,; ([NH4 ]Jinhlb
[NH4Ieff) Vin NSBB 25 vvhere Nalimmr,: mninmm

y nltrogenous f eed

Naher

[ NH4' m] eft[NIdgﬁm,m deNldpr}gféﬁNl;ngt*lmEh in the effluent from
the reactor Vmin: mninmumliquid volume (after
extraction and before feeding) 30 NSBR nunber of
wihenpl et e SBR cycl es per day

Nalim,,: minimum number of feed cycles

Fnha jo daily nitrogenous feed

[NH4 Jer: ammonium concentration in the effluent from the reactor
Vmin: Minimum liguid volume (after extraction and before feeding)
Nsgsr: number of complete SBR cycles per day

[NH4 Tinnin: inhibiting ammonium concentration in the nitriting biomass,

in such a way that the nitrogen concentration of the volume fraction injected is
diluted in the liquid volume remaining in the reactor, thereby avoiding the
inhibition of the nitriting bacteria, the nitrogenous feed of the volume fraction

being however sufficient for producing in the reactor a “single shot” or peak (P)
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[ NH4' 11 nhib: inhibiting amoni um concentration in the
nitriting biomss, in such a%may that the nitrogen
concentration of the volune fraction injected is
diluted in the liquid volune remaining in the reactor,

of & 5%&1"%}51'@@# enous ‘F@e@ bl %Qﬁﬂffratctﬁ%nn't 4t 1E'f8‘90rable to

bact er | e volunme fraction
twwlm@m@ftbafrﬂﬁn -prducitg b‘lomﬁﬁér ng in the reactor
a "single shot" or peak (P) 21 of the anmoniacal feed

upon th ouring, of each fraction, that is fa
he et é!SoB%EH?d g daieh (Saracrigatdnn 2 thdafogenous
v@umehéegkttbode asrockssatdn ithecinfiom s evhhrated avy eebsuring the

to be processed in

‘%%@L}C“&Ff&@ %%@gieaﬁ&étrg% @&rrqu%url g\é t he gonduifl Vi Ity

(X) and the flowrate (Q of the inflow 3. The nethod
Sa?héln@étﬁ%ﬁ ég‘cl‘éﬁrté‘gﬁn efthé? f Biﬁlrﬂ,s anﬁhc?-z eharA%®idZpthat the

anmoni acal on the pourin
peak Qja)cﬁmmcau@@‘ajrfee @HQMBEIPP@H@QO &?C“%%Gl@@% aipfdigner, at

1@5%50@11 t@léaémﬁﬁﬁﬁ@cfgl :;:@hb@ﬁtr@timf aﬁér@?:teglzl’rg; teeend dfahe tsib-cycle
Sup- C concer ne erlo 0 n :
o ies. G e s rarobrh fleRE I gRoL hRRGREA! Fe sub-

cymé¢hod as clainmed in one of the preceding cl ai s,
characterized in that 15 the dissol ved oxygen
concentration in the reactor is neasured and _ ,
4cbhe mosthed asclagpedin ppemiithe Arecedingclaivg, ¢hptRstenrpd in that

tHd @kb108d tdiggé# cahtemtrafor! ihethaaeated iPhrsearediadd yntrolled in

m‘y&gétgg%gtal ?t %tﬁ%ﬁ@qlhgg %é(gfn@nptgg El%%%ﬁﬁat};q%pﬁ;h@ aerated phases
aﬁdil@ymdjlm’tingetdeldxygbannpdmnﬁlhejtdemiabll:nmproc&ssdada 20
di ssol ved oxygen concentration are l[imted between O

and 2ng 02/1 by a mnimum nunber of aerobic/anoxic
5slibe oyethed astilaimmchin @ainTAecharehisadized ia thatrtbe flustugtionmin the

désgﬁlgér?ﬁgﬁé’d %%ﬂﬂaﬁ‘trétr@f atr@eljrﬂh@g%et\ﬁvbg @fand 2mg 02/ by a

€s’ actua hest val ue
%@mﬁumqrrﬁha@@ma/m@mw%wc% Npidliine met hod as
cl ai med |n one of the preceding clains, characterized
in, that 0 S asured i,n the reactor and
6. Ehp PRy BlAmEd s oitien EiproRrefRdh ta e Auber o) of
samdydesidctsd|liyappliedds she hignesbealse bebssernhatign.lid and Nbgplyin.
the pH fluctuations between 6.5 and 8. 5, preferably
between 7 and 8. 30 8. The nethod as clainmed in one
7t hbe pretbedi agyclaimpddn oorafdbe dreceding Elaims Chtafeé?terlzed in that

tﬁee r@ﬁﬁéé?sdréd”iﬁaﬁw‘é" ?é’aét@r e Bepat Sli-radiflatfon is provided by
erature re%u aélon .S
a!tematmg nitration ‘and denitration phases in close succession by limiting the

pH fluctuations between 6.5 and 8.5, preferably between 7 and 8.

8. The method as claimed in one of the preceding claims, characterized in that
the temperature is measured in the reactor, and a temperature regulation is
provided in order to maintain it between 5 and 45°C.

9. The method as claimed in one of the preceding claims, characterized in that
biological cycles of the “aerobic/anoxic” type, with fixed durations of the aerated
and anoxic phases are predefined, and the total time tC of these reaction
phases is calculated according to the number of cycles NC:
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provided in order to maintain it between 5 and 45C. 35
9. The nmethod as clainmed in pne of the preceding
cl ai ns, characterized in that biological cycles of
t he "aerobic/anoxic" type, with fixed durations of the
C’J\er( ated, and nOX|t gz iRges are predefined, and the
{ONRPR T i HE § Bt (HEEL N eact i on phases is cal cul at ed
wheor di ng to the nunber of cycles NC. 22 tC = (tSBR -
tSE,@'tbmSHF{SE |gmméextr|act)/glc vvherc(e thBR t ot al g)BR
fa ed time (not fractionate
ta@ %@@ngﬁﬁ%?t(m?q{éa(gwg§ ime textract: extraction
tsRhasettiingpenake:. tinfbe nmet hod as cl ained in one of the
te{erfraq?rge%f:@%gﬁﬁlpﬂ g%,tmq@ar acterized in that the injection

e carbon-contai ni ng source during the anoxic
phase is 10 determined fromthe neasurenments of the

1@ Whéﬂ BE Q%H@éislnfcﬁ%dof thé. pr@B@dlﬁgtdl‘élmsa%héfai‘itéﬁ?zbd in that

of .the rece| cl char ac erlzd
they IS iRBATIECPt e, FDBcRECEINTY S70ERITIEL i eokE Phase is
déetiegricelr fromiRe madasirsmehls d2theTheomirighmitrogenolsifarsd i n
one of clains 1 to 10, characterized in that it is

applied to the processing of gas processing
1 t.obee nedhed as thainEceinmnchoibthepreceding ¢laimse gbargcterized in that

e Ao fie Hon eGPl Il Fforp Ol idbotet slypermats

installation for processi ng nitrogen-concentrated

12ffhél¢ﬁét$|odla"s BRErhEE Uh &ne @foahmnswnrtg 1O hdrheteriz@0 inghat it is
umto.nitrites oIIovved by a

aarélfﬁdtﬁoyé{‘%%ﬁf)%‘i’sst' Oﬂm)? pf%c@Sﬂpgnqq JER e&as in a

sequential biological reactor (1) in mhlch t he

15e?§é'r9@th8gaacﬁe§la?r{18d if S:g'ntebgﬁgggﬁqs 15@! 0, Gahelerized in that it is

contai nin &‘ eria, the 'operating
appliedi hqtbﬁsprbeﬁimn@)ﬂf) ngéll leashstss,i | ege the action of
the nitriting bacteria and to inhibit the action of

the nitrating bacteria to the maxwrqu av&Lﬁu of Ul

1 nfromstahaten FPbBERRSEING NirogsRpiRcENERiatk eﬁgs in particular

c@@t@nﬁﬁb mdrIthéhelooemgtm ylosdiglresainmeonigmuenitrites followed by
acti.ons

e\ﬂltasét&:oq @t esﬂlgrggggsz}'ﬁtr é%cgégilﬂg & cﬁ_ll:q%ngﬁ ioi(g%f:%l reactor (1)
ircovhijohi tiengpaatiphgdmses 86 ffasionatedaisalid seaaibuaentaining nitrifying
ohE5k) B ob B PUEE RGO, BEL bEOGAPEP g VR, Hon of e
nttm@gaé:raamrmq and gpogﬂ@t@[t 4R action of the nltratang bacteria to the
maximum, a volume of inflow to be processed in a complete cycle being poured
into the reactor in successive volume fractions, the complete processing cycle
being divided into successive sub-cycles, each sub-cycle comprising a phase of
feeding with a volume fraction, followed by an aeration phase to cause the
nitration, followed by an anoxia phase during which the aeration is stopped and
a carbon-containing source is introduced into the reactor for converting the
nitrites to nitrogen,
characterized in that it comprises means (17, 18, C) for taking a series of real-
time measurements in the effluent to be processed, in the release and in the
biological reactor, and for evaluating the nitrogenous volume feed to be
processed in the inflow, in particular by a probe (17) for measuring the
conductivity (X) and by a flowmeter (18) for measuring the flow rate (Q) of the
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a carbon-containing source is introduced into the
reactor for converting the #gjtrites to nitrogen,
characterized in that it conprises neans (17, 18, C)
for taking a series of real- 35 tinme neasurenents in

tﬂﬁgv e%’{clo egg C%]% f@ig{)ro %gﬁﬂ;agrnp'oranéel \i}gqr{glgitllﬁ@s%%%mﬁbr of feed

phasesgf rmmmpElereytlecacearding i saith itseg QﬂPL{Shéeed and to the

nilHIHLmQI vol[irr%a'bﬁ"lﬁiﬂ'@rm bbhearé’é&@ﬁ in1€dch %ﬁ/ Héﬂ fige nitrogen
t

conducti vit f1 owre h%A'&”Q volume

copegiiiratiog phdhe | \&J\wmﬁt &a?‘eﬁf¥ dhletted @3"‘?‘1‘
réfﬂéfrh%wd @ tHeOFed®BdIC Uharbby Gvaitting tind indiibitioy of hive mitritiey bacteria,

f | y
O BB RS U, B R, 3ot o
produdirey iredlbe oeacion & lisingte abgt” tqfapethéPthf rtbgeammonlacal feed
u@Sﬁ‘iﬁgfﬁcﬁ}ring;hoP a(t:lli“? Y;%Tl'”ﬁ\aftr|§‘fé\lfd?ﬁbl'enioeﬁfeedev&opment of the

remaining in
nrt@f@cpr@ducmgetpl@masgvm ding the inhibition of the
nitriting bacteria, the nltrogenous feed of the

‘Ié h’gugSp%téﬂg ir?%éb i'ﬁ%&;ﬁ)‘l \a/ﬁ'é h.'alrga'ﬁ: dof'n th t|t cf_%mpnses a
c@ﬁdmttantqmmalsarmherﬁiepcbbejpﬁd)ﬁ) tahd aoﬁlowmgtarf (Zé)s)cim the outgoing
u[eﬂ %H% \}oaglgbs'ssengﬂ}’so Hi'ﬂ%ee {%&i@pﬁ?d%’@aﬂ c@ﬁdddﬂﬁlty 1),

ucli n at |
désf smivesldoxyg el @mnﬁemratlona(ﬁabtr@ﬁpé ogtemnial ﬁ%%) anpd pH (246)l sensors,

a;‘1|°'§8rd 5&%? sﬁad%hsaﬂst Bbem%rﬁf&fﬁd PoohRe ( 8Mtrélnst C) for

ownet er e out ffluent, . and Vail ous

coRMBRSTY (PREOTE S, SYAStoT et PORSSSIRL LIS ol of

codrbhtive dicssokaed oxygen concentratl on (22), redox

potential (23) and pH (24) sensors, 15 all said probes

and sensors being connected to the controller (C for

6o TtHeninstadlayiontas tlaimag in reithe off wiaigs b4 angle5, characterized in
oge t |

BAPRSEhBRSA BGRBREInG cREe )L TEAERRg pumo (O

her o
cgntrolisd yhteaserirpliasdGInfor 2be tinigetion tEagsf E% Bon contalnmg
%@Fc@ﬂuﬁﬁgtaﬂi AhGaSshtsee said |rZ€@||oEm fmteeuiemg dmwnmé)j from the

controlle ﬁ t he controJIer Efo[ the injection
e during an anoxi a

peagirements otiielBROTI BiRIRY

phase, said injection tine bel ng determ ned fromthe

{?S %L@g%r\ ﬁ?r? %ﬁtcg@nﬁ:qqg\n%ﬂ@o%% J@Qqﬁqgﬁaﬂz ec%%ﬁ@t?nﬁ%%m that it
coimaprisstseaératdn inmeansaf10,11,12p npnirclies e paandiolge dasaccording to
tfwé%éﬁs&g%eﬁ@{)fﬂ 'cﬁ??] e@oﬁﬁ?ﬁr{ Sbh&ntlabnaccording to

s of e di

e neasur enen ssol ved oxygen
concentrati on.



