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' UU oebjectives) in WP
Perforn SBRS experiments at lab-scale for the
develepment and the: validation ef the different
algerthms, te be develeped within the: framewoerk
off EOLIS Ini the particular case ofi carhen and
AUtHents remoeval for dain/ Wastewaters

Perfemnmi the: laboratery expernments needed to
Validate and integrate seftware sensers and eptimal
contrel laws! i pilot aerekic biereactors for the
treatment fior cansen and nutrent removaik
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Complete the defined data set ol EXPErIENCes
EValUate the operation eif ol reactors

Micrebielegical studies
Kinetic parameters determination
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Cempletetierdelinedieaia  SEROIREXPEHNENEES
EValUate the operation eif ol reactors

Micrebielegical studies
Kinetic parameters determination
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M1 STD

Data set for Reactor M M2 STD repl.

M3 STD repl.

M4 STD repl.

M5 C/X-50%

M6 C/IX+25%

M7 C/IX+50%

M8 CIX+50%repl.

M9 CIX+50%repl.

C/X+75%

C/N-50%

C/N-35%

C/N-35%repl.

C/N-20%

C/N+20%

C/N+30%

C/N+50%

O/C-50%

O/C+50%

INH 20%ATU

INH 40% ATU

INH 20 % 4CP
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EXPERIENCE CYCLE
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F2 STD repl.

F3 STD repl.
Data set for Reactor F k2 P

F5 STD repl.

F6 C/X-50%

F7 C/X-20%
F8 C/X+50%

F9 CIX+75%

C/X+75%repl.

C/IX+75%repl.

C/N-50%

C/N-35%

C/N-20%

C/N+35%

C/N+50%

C/N+50%repl.

C/N+50%repl.

C/IN+75%

C/O-50%

C/O+50%

INH 20%ATU

INH 40% ATU

INH 20 % 4CP
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Complete the defined data set ol EXPErIENCes
EVallaieN e G PECUGRICIFBLINEACIONS

Micrebielegical studies
Kinetic parameters determination
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CODt inf
TKN _inf (mg
NO3 (mo
Organic load (gCQO

E=sanoxic fill [_Janoxic EEEFg aerobic pprp settle draw [—jiddle

B e e e e

0.5 1.5 10 11 12 hours

@]
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Reactor Vi eperation

+hCOD(4hs.) (%)
# hCOD(8.5hs.) (%

100%

—*—0D (mg/l) 85%
11:00 13:30 =#=COD (mgl/l

80%
23-Feb 14-Mar 03-Abr 23-Abr 13-May 02-Jun 22-Jun 12-Jul

——NO3 (mgN/l)
——NO2 (mgN/l)

O P N W H» OO N

08:00 10:00 12:00 14:00 16:00 18:00
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Reactol VI operatien-2

[0 Increase organic leaadl By Increasing the velume feal each cycl
(Inr priecess) and evaluating VSS;, VSI and removal efficiency,
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Reactor E operaten

Reactor F Standard cycle Reactor F Standard cycle

COD (mg/L)

OD(mg/L) - pH
N-NH4 (mg/L)

8:30:00 10:10:30 11:50:30 13:30:30 15:10:30 16:50:30

10:10:30 11:50:30 13:30:30 15:10:30 16:50:30
Time

Time

Reactor F Standard cycle

Reactor eperation
Needs toe be Impreved

OD(mg/L) - pH

™
Ly

10:10:30 11:50:30 13:30:30 15:10:30 16:50:30

Time




e UU Activities -9

DE LA REPUBLICA

Reactor E operaten-1

—=— NO3 (mgN/l)
—e— NO2 (mgN/l)

07:12 08:24 09:36 10:48 12:00 13:12 1424 15:36 16:48 18:00 19:12

Denitrfication URcomplete

Changes in operating conditions (Ini Progress):
Anoxic phase extended, mixing Impreved and
BOD/COD: evaluation
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REACLOIE V]
VSS evolution IHeterotrophic AGtvity

Stable

/ lower activity

- olimer additions leads tor a more stable
PUL less active erganisms

00-Ene 19-Feb

Sludge washout'| anu =g variability and

high activity

-l 06-Sep 26-Oct
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Reactor kE
\V/SS' evelution Activity: evelution

—e— Ammonia oxidisers
(mg02/gVSSid)

—=—Nitrite oxidisers
(mg02/gVSSid)

.'"lm" Heterotrophs (mgO2/gVSS/d
A db ” N B
oA D

0 L b

5Nov  14Ene  O4Mar  23-Abr  12Jun  Ol-Ago  20Sep 25-Nov  14-Ene 04-Mar 23-Abr 12-Jun 01-Ago 20-Sep

—=—VSS (mg/l)
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Viean Reteretropnic activity, ofi acetate :

Reactor V: 500 (200)mgO2/gV.SS/a
Reacter E:700 mgO02/aV.SS/d

“Realvs:, Petential activity,
Reactor Vi: comparakle vallies

Reactor E: ~Real activity greather than; potential
activity: (80=40%) (heteretrophic and nithifiying)

Residual erganic matter
Reactor M: Residuall COD=85mg/l BOD/COD= 0.15
Reactor F: Residuall COD=65mg/l, BOD/COD= 0.10
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Complete the defined data set ol EXPErIENCes
EValUate the operation eif ol reactors

VICroRBlegICaIFStUCIES
Kinetic parameters determination
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EISH technigue: for enumeration: andl identification of
pactera in complex microkial communities
Proke EUlbs38l vactera

Prole Arch91s arcrea

Proele Nse1225! /1105t 61: alio/la GXi1a/s/1ig BEIA=-PIoIeOIACIEA
Prole: NitSwitrte oxia/sing Bactera ol e genus NitorAacter:
Prole: Ntspatb2 ritiite: ox1a/5/ig BACIera o tiie: genys Nitrospla
IDapI stralin. a// microorgan/siis
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EISH results
Reacter V: noi cells hynprdising Whith the: prekes were detected
Reactor £ 8 samplesiwerer selectedl accending With: the reactor
OpPerating data

FISH 2004, Reactor F

1,00E+07
1,00E+06
1,00E+05
1,00E+04
1,00E+03
1,00E+02
1,00E+01
1,00E+00

cell number/gSSV

@ Dapi/gSSV m Eub/gSSVv O Nso/gSSV O Nit/gSSV W Nspa/gSSV @ Arch/gSSV
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T-RELP": monitorng the micrebial compesitien of the
sludge (Reactor F)

Ammonia oxidiers: 5 days Were selected from februany to
may. 16 evallate thist population:

Mere reserch needed to identify: organisms and evaluate their
AItrfiyng activity.
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T-RFLP -2

Denitrfiers; the'same days firem march terjune Were selectied
10 Search themi with' RirS nitrite reductase enzyme

I thls; case, greather diversity, Is fieund , and Righ Varaniity
Off COMPESItIeN IS BlSEREd

More researnchiis needed to identify these erganisms and to
evaluate then: denitriiying capacity.
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Complete the defined data set ol EXPErIENCes
EValUate the operation eif ol reactors

Micrebielegical studies
Clpleile ozirelpflaiars ciplel zlelsofaiion eveEltEiien
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DE LA REPUBLICA Evaluation off maximum expernmental denitriying ate
= during cycles by mass halance: estinmation

Reactoer M maximum denitiiiiying rate: of 0.009gN=
NO3/gVSS/h.

DISPErSIon! off results

AdSorplien capacity evallation
Mass balance estimation durng 4:cycles allow,
10 estimate average % adserhed COD:
Reactor Vi 64% (42-62%0)
Reactor E: 56%
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DE LA REPUBLICA Maximuim; heteretrephiIc SPECIfic growthr rate: for
Reactor V]

700 ml Batchi test
Kappeler & Gujer precedure
Repeated 3 times :
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—

Reactor Reactor F
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DE LA REPUBLICA Saturation: curnves

Reactor F
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Perfomnm! the laborateny expernments, neededl te) validate and
Integrate sefitware sensers and optimal contrel 1aws 1n: pilot
derehic hiereactors for the treatment fier carben and nutrent
removall
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Reactor M

Evaluation! eff maximun 6rganic capacity

Evaluatien ofi sludge settieanility’ and microhial
selection In these cenditiens

Reactor

Evaluatien ofi cycle modification
Denitriiying activity test
o Isplate and Identify, microerganisms and thelr SPecific activity,
Maxinum; capacity: - INCrease organic: load
-add a dentrifiying phase at the end of the
Aerebic peroad
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Viore: experences for w... K.and K . determination
Anaerenic siudge toxicity:atch experiences (reactor F)
EvalUuatien ofi BOD/COD! profile duing cycles




