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Fundacion CYD.

Courtesy Prof. Juan M. Lema Rodicio - USC

ALTO TREVIGIAND SERVIZI



VENETO REGION

LEGENDA

.~ A-Alto Veneto
" B- Veneto Orientale
.~ C-Lagunadi Veneza
.| D-Brenta
B E- Bacchiglione
. F-Polesine
. G -Veronese
I H - Valle del Chiampo
Ambito Territoriale Interregionale
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» 80 WWTPS (50-70.000 P.E.)
» 150 SEWAGE PUMPS SYSTEMS
» 1.300 KM SEWAGE NETWORK

» O&M
» OPTIMIZATION & INNOVATION
» UPGRADING PLANTS DESIGN




30. 5. 91 Official Journal of the European Communities No L 135/49

COUNCIL DIRECTIVE

of 21 Mﬂ.y 1991 Table 2: Requirements for discharges from urban waste water treatment plants to sensitive areas wl'nch are subject

I to eutrophication as identified in Annex ILA (a). One or both p may be appl pending on
conceming urban waste water treatment the local situation. The values for concentration or for the pencenmge of reduction shall nppi-_.r.
Minimum hod
. i Refi
(91/271/EEC) Parametess c i g ey
Total phosphorus 415}[ P \ 80 Molecular absorption spectro-
(10000 - 100 000 photometry
p-€)
1 mg/l P
(more than 100 000
p.e)
Total nitrogen () 15 mg/l N 70-80 Molecular absorption spectro-
(10000 - 100 photometry
p-e)
10 mg/l N
(more than 100 000
p-¢)()

() Reduction in relation to the lmW

(%) Total nitrogen means : the sum of total Kjeldahl-nitrogen (organic N + NH,), nitrate (NOy)-nitrogen and nitrite (NO,}nitrogen.
¥ Mtemluwlr. the daily average must not exceed 20 mg/l M. This requirement refers to a water temperature of 12° C or more
- = ~tion of the biological reactor of the waste water treatment plant. As a substitute for the condition conceming the
s possible to apply a limited time of operation, which takes into account the regional climatic conditions. This

Decreto Legislativo 3 aprile 2006, n. 152 es if it can be shown that paragraph 1 of Annex LD is fulfilled.

"Norme in materia ambientale"

pubblicato nella Gazzetta Ufficiale n. 88 del 14 aprile 2006 - Supplemento Ordinario n. 96

DELIBERAZIONE DELLA GIUNTA REGIONALE n. 842  del 15/5/2012

OGGETTO:  Piano di Tutela delle Acque, D.C.R. n. 107 del 5/11/2009, modifica e approvazione del testo
integrato delle Norme Tecniche di Attuazione del Piano di Tutela delle Acque (Dor n. 141/Cr

del 13.12.2011).".
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ITALIAN AND LOCAL STANDARD FOR DISCHARGE

DIRETTIVA 91/271/CEE
SENSITIVE AREAS ITALIA

Aree sensibili e bacini drenanti in aree sensibili
Situazione aggiornala maggio 2005

CATCHMENT AREAS
OF SENSITIVE AREAS

Legenda

% Arag sensibili
C:;S Bacini drenanti
|—'_—| Aree normali

VENETO REGION IS EVERYWHERE
SENSITIVE AREA OR CATHCMENT AREA
OF SENSITIVE AREA

Alto Trevigiano Servizi WWTPs have to
respect the restrictive limits for TN AND TP
provided by the Directive 91/271/EEC




BNR AND ANAEROBIC DIGESTION

BOD 100% TN 50-65%
TN 100%  Primary Secondary
TP 100% settling tank BNR settling tank

BOD <5%

TN 15-30%
TP 10-30%
To discharge

BOD 50% BOD 30%
TN 40% TN 40%
TP 70-90% TP 70-85%
BOD 30%
Sludge TN 20% To composting

digester TP 40-55% and land

application




REVAMPING AND OPTIMIZATION

HRT: 1h — 2h
rimary settling

* tank

100%

Aeration: -25%

Nitrification

Treated
super-

natant

Digestor

25-70%
\

Settling 15-60%

tank

12 -17 %N,
f

Biogas: +25%

Separate
biological
treatment

15-20%

Sludge thickening



FINAL FILTRATION & DISINFECTION

i/ f

BIOLOGICAL REACTOR

(SCHREIBER PROCESS) [

+ chemical P removal 7 b
PRIMARY SETTLING

>,
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PUMPING & PRE-TREATMENTS

/!

WATER LINE

DIMENSIONAL CHARACTERISTICS AND
TREATMENT
DATA FLOWS
WASTE WATER
PUMPING STATION 131 m?
IN FLOW 15.000 mc/d
FREE PASSAGE
SCREENING STATION
OF 5 mm
120 m3
SAND / OIL SEPARATOR
40 m?
1.600 m? 225 mc/d OF I° + II°
PRIMARY SETTLER
452 m? SLUDGE OUTFLOW
1 BIO-REACTOR 4.571 m? 400 mc/d OF I1° SLUDGE
Schreiber system 207 m? PRODUCTION
2.2 = h OF SECONDARY
SECONDARY SETTLERS 60m 600 mc/h OF SECO
904 m? SLUDGE RICIRCULATION
180 m?
DISINFECTION
114 m?
— FINAL FILTRATION



i

' ANAEROBIC DIGESTION
SECONDARY \

SETTLING

//

SLUDGE LINE

5 m DIMENSIONAL CHARACTERISTICS AND
TREATMENT
DATA FLOWS
— ; A -+ 1 sLupce 395 m? 225 mc/d OF I° + II°
L7 STATIC THICKNER 113 m? SLUDGE INFLOW
’ 70 mc/d OF THICKENED
N ANAEROBIC ,
a i 1.800m SLUDGE
2
PRIMARY SETTLING EATOR 75m 25 mc/h OF BIOGAS AT
=~ 65 % CH4
N , 63 mc/d OF DIGESTED
- || DIGESTATE STATIC 175m HICKENED SLUDGE
2
DEWATERING THICKNER 50m LG
M DEWATEREING
/ . SEWAGE SLUDGE 55 mc/d OF DIGESTATE
CENTRIFUGE
V PRE & POST STATIC
GAS LINE
THICKENING DIMENSIONAL CHARACTERISTICS AND
TREATMENT
. M DATA FLOWS
BIOGAS 233 mc/h OF BIOGAS
COMPRESSORS RICIRCOLATION
. BOILER 180 kW
' GASOMETER
75,4 m?




80.000
70.000
60.000
50.000
i 40.000
e 30.000
20.000
10.000
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80.000
70.000
60.000
50.000
40.000
30.000
20.000
10.000

5

7

7

Total N

9 11 13 15 17 19 21 23
h

Total P

9 11 13 15 17 19 21 23

M Influent

Parameter

Flow
TN
NH4-N
NO,-N
NOs-N
PO4-P
TP

SEWER INFLUENT

Average Conc. Load
mg/I kg/d
16.972
16 270
12 202
<0.5
<0.5
1,5 25
2 34



SEWER INFLUENT

80.000 Total N 50 Parameter Average Conc. Load
70.000 20 mg/I kg/d SUPERNATANT FLOW
60.000 Flow 16.972
50.000 30 2 ™ 16 2'70 Parameter Average  Load
E40.000 9 NHAN 1 200 Conc. mg/l kg/d
30.000 20 w "
20,000 NO,-N <0.5 Flow 134
10-000 10 NO3-N <0.5 N 521 70
o o PO,-P 15 25 NH,-N 511 68
1 3 5 7 9 11 13 15 17 19 21 23 NOs-N <05
h PO4-P 63 8
TP 89 12
80.000 Total P 50 FINAL INFLUENT
70.000 40 Parameter Average Load
60.000 Conc.mg/I kg/d
50.000 30 = Flow 17.106
&' 40.000
a 20 Q TN 20 340
30.000 o
NH4-N 16 270
20.000 10
10.000 NO>-N <0.5 21% of TN
0 0 No1 = 23% of TP
1 3 5 7 9 11 13 15 17 19 21 23 25 POs-P 2.7 3 fom
TP 3 46
s Influent = Supernantant =——Flow supernatant (m3/h) Supernatants

N

ALTD TREVIGIAND SERVIZI




NITROGEN AUTOTROPHIC REMOVAL?

¥

two-stage Nitritation ,./"’_"
spatial separation gi_l;_lDA e
» SHARON® e
Anammox P
* PANDA* (susp. BM) P '
e Diffusion limited

+ ANAMMOX® (gran. BM)
* Moving Bed (Biofim)

* DeAmmon (Moving Bed)

* CANON/OLAND (rD)

* SNAP (Submerged Fixed Bed)
* ANAMMOX® (gran. BM)

_/"/. * PNAA (susp./gran. BM)
l/_,-"'" Intermittent aeration Sing|e-stage
P « DEMON® (SBR) _ o
e » DIB (Moving Bed) Temporal separation / diffusion

More than 100 full scale plants for side-stream treatment

Courtesy Yvonne Schneider




HAMLET’S DOUBT

Anammox
or
Not Anammox

...this is the problem...




WHAT ABOUT THE WATER UTILITY POINT OF VIEW?

» Investment costs (volume, materials)
» Energy demand (aeration, mixing, pumping)
» Chemicals (NaOH, C-source)

Carbon footprint

» Sludge disposal (treatment, transport)

Cost optimization

» Start-up (duration, effort)
» Control system (complexity, degree of automation)
» Experience (pilot & full-scale plants in operation)

» Stability (endurance, resistance against peak loads,
inhibition)
» Easy O&M

Guarantee of the discharge




v 5. ay> A COLLABORATION BETWEEN UNIVERSITY AND WATER
gmmmmmsgw W’/ UTILITIES >> ARE WE WITHIN CONCEPT?

v' The IDEA: a pilot scale experimantation and prompt full-scale
validation to test innovative technologies for Via-nitrite removal of
nutrients nitrogen and phosphorus from AD supernatants at
Carbonera WWTP

v" The NAME: S.C.E.N.A. Short-Cut Enhanced Nutrients Abatement

v" The PREVIOUS EXPERIENCE: test on pilot plant within a co-
digestion WAS+OFMSW treatment plant

v" The INNOVATION: BACS (BEST AVALAIBLE CARBON SOURCE) from
sewage sludge fermentation and via-nitrite phosphorus enhanced
bioaccumulation

v' AUTHORIZATION : Decree of the Veneto Region n. 754 of 21.05.2013

PHASE | (PILOT SCALE) + PHASE Il (FULL-SCALE)




VIA-NITRITE PATHWAY IN scSBR

Nitritation Denitritation [ — = = = = = =

o : Short-cut I
NH," > NCI) 'Ml NO, - NO - N,0 >N, | nitrification/denitrification ||
AOB MB ! /I\ L (SCDN)
:|L Autotrophic bacteria K || Heterotrophlc bacteria |
As1 ) 7~ Advantages S.C.E.NA. \
L mg NH,-N L1 \ Up to 25% lower oxygen demand
“SeteAEiessadernaearsonSsoaree
| ENA > 0.02 ‘ 30 —40% less sludge production
pH>7.5 4
) mgHNO,-NL™ | | v/ NO external Carbon source using BACS
AOB growth v . .
Possible enhanced P bioremoval
NOB wash-out \ J

DO:0.5-1.5 | The application of the process in SBR ensures:
T: 30-40°C L mg L2 ‘ * Higher kinetics

e Less working volume
* Higher flexibility




@

CEENER To the WWTP
headworks
2 )
SUPERNATA
X
r ia-Nitrite Tre
ANAEROBIC DIGESTION
LEGEND

=]
o
0
Q
=
=
o]
Z

Anaerobic Supernatant
Operation Unit

Sewage Sludge

Biogas S
AS-Anserohic Supematant

Best available carbon source bg-bicgus

Chemicals




Nitrogen &
Phosphorus
Biological
removal

VFAs

1- Filling (10-15 min)

2- Anaerobic (60 min)
BACS Carbon source addition

3- Aerobic (180 - 300 min)
4- Anoxic (50-60 min)
BACS Carbon source addition

5- Settling (30-40 min)

6- Discharge (10-15 min)



scSBR VIA-NITRITE OPTIMIZATION LOGIC CONTROL

DATA CYCLE *

IDENTIFICATION OF FAULTS e

PROFILES SIGNAL PROCESSED

ELECTRICAL CONDUCTIVITY

INTELLIGENT CONTROL SYSTEM — | DISSOLVED OXYGEN

pH uge

—

% Ntot removal

RESULTS: CONTROL POINTS OF IDENTIFICATION

N-NO, production

MOVE TO THE NEXT STEP Dosage BACS
for N&P biological
removal
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Nitrogen (mgN/L)

120

100

80

60

40

20

3 mgP/gMLVSS*h 15 mgP/gMLVSS*h

Aerobic Uptake Anoxic Uptake
A e_rOb'C Aerobic Anoxic
fill ]
P anoxic
/upta ke i
100 200 300

Time (min)
—4&-NH4-N -©-NO2-N -@-NO3-N -{3}PO4-P

/0
60
50
40
30
20
10

Phosphate (mgP/L)



BACS: A MIXTURE OF SCFAS FOR DENITRATION&EPBR

PHOSPHOROUS
REMOVAL [ LTI €= Want These Glycogen
Accumulating Accumulating
Organism Not These =p- N8 Lr-c 1Ly
CH,COOH LACEtiC Acid J
: (50% - 60%) -
CH,CH,COOH L Propionic Acid _
e t (25% - 30%] Drives t!\_e
CH,CH,CH,COOH L Butyric Acid - competitive
(5% - 15%) advantage
CH,CH,CH,...COOH Other SCFA towards PAOs

Fermentation promotes production of acetate
Zeng, et al (2006) and propionate as primary by-products

Bouzas, et al (2000)




THE S.C.E.N.A. DEMO PILOT

L]

57 Alkaline i Solid/Liquid short-cut SBR
;;'-v_s-eﬁ;péntatlon *  Separation
3 .
0,5- m? for mixed sludge 3 m3 SBR reactor to treat supernatant
(primary and secondary) using via-nitrite process

UF membrane filtration skid

START-UP
NOVEMBER 2013



AFTER DEMO-PILOT RESULTS :

IMPACT ON SECONDARY EFFLUENT

0 e ) e ABOUT -16 % OF AVERAGE
9 B Scenario 3 (with SCENA) OXYGEN CONSUMPTION IN THE
3 MAIN BIOLOGICAL REACTOR
. AND
5 — 25% OF THE MAXIMUM OXYGEN
4 CONSUMPTION
3
i I I I I IMPACT ON AERATION
° Total COD Ammor! Nitrate (mg/l) Total P (mg/l) Total N (mg/l) ™ Maximum Oxygen consumption (kg/h)
(mg/1) (mg/l)l I € & & 350 H Average Oxygen consumption (kg/h)
300
ABOUT -50% OF TN 20
AND 200
—20% OF TP 0
IN DISCHARGE OF MAIN LINE 100
50
0
Scenario 1 (current Scenario 2 Scenario 3 (with

situation) (supernatant SCENA)
equalization)




15 - 20 kWh/mc

About

ULTRAFILTRATION MEMBRANE

Energy demand

Maintenance costs
Easy O&M

WHICH S/L SEPARATOR COULD BE BETTER?

1,5 - 2,0 kWh/mc

CENTRIFUGAL SLUDGE
EXTRACTOR

0,12-0,20 kWh/mc

SCREW - PRESS




START-UP
21 SEPTEMBER



PILOT SCALE

40 m3
70 m3

50 m3
10 m3

FULL-SCALE

Ex Storage of Liquid Waste
Ex Storage of Liquid Waste

Ex Storage of Liquid Waste

External tank

SUPERNATANT TREATING ON
S.C.E.N.A. FULL - SCALE

mc/d 65
kgN / d 35 - 50
KgP/d 3-5
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STORAGE

VIA-NITRITE SBR

=

T



e

PLC &
AUTOMATION

_ BLOWER with VFD
S (Qmax 550 Nmc/h)

ALT0 TREVIGIAND SERvIZI IR




Volume Tank = 70 mc
H=2,5m




~ FLOATING
PROBES

S

FLOATING PUMP
for DISCHARGE




QUADRO ELETTRICD
DI COMANCO

e

bk

O
=

/

PRESSA A VITE
ERCOLE 2

SCARICO SU
COCLEA ORIZZONTALE

ESISTENTE I

SERBATOIO
ACCUMULO BACS
Mod. QUBI' B-500

()

ONBO

POLIPREPARATCRE
AUTOMATICO

DB

2

ELETTROPOMPA CENTRIFUGA
mod. RCM 65-20C
matr. 2010003204

SERBATOIO
BACS
(VETRORESINA 10 MC)

o=
=
o
Y/
=
=
5 8
ohzs . . 114
®\ ELETTROPOMPA MONOVITE I
mod. BK 015-1L
<> matr. 16755 @
& FERMENTATORE
= (50 MC)
= D50
=
- DH4D, ., | DN4D . DNSO
ELETTRCPCMPA MONCWITE
mod. BKO35-1L
matr. 18756

ELETTRCFCMPA MONCVITE
Recupero BELLIN

ZASCAE

MACCHINE E TECNOLOGIE PER L AMBIENTE
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FERMENTER

> 3 | 3
ot iy T N

S/L SEPARATOR OF FERMENTED SLUDGE

|
|
i
4
|

1§

Volume Tank = 10 mc

Screw Press working flow = 2 mc/h

R T e s




SETTLEABILITY

BACS
Best Avalaible
Carbon Source

BloLo &l co
Yia - NiTRiTo




800 @®coeeas,s PO R - 100

700 - 90
®- SoL e B R, 80
600 |, SE e, et BR dali 21
2 ..' """" @®ocrct’ SR ....0. ....0 ‘e " ... 70 ZI
%’ 500 ..-. ... .’ .-. 60 S
£ SSn Z
; 400 ... .-. '. 50 =z
) [ “ ~
= 0., o o % 40
o AR l®)
E 300 .. .l.'o.. .0.- Z
Z .: T ° o ..-.' 30 O\o
500 2 b COU e S S R
o:." '-.. % SRSt 20
... .. .:. .... .Q- ' [ ..
100 5.?..1- .. -... .."... .......... ...'.,-.‘ ®- 10
;.l ...
0 'eo@- 0
0 5 10 15 20 25 30 35 40 45 50
Tempo (d)

® NH4-N influent @ NH4-N effluent ® Nox-N effluent ® %¥NO2-N/NOX-N

v After 10 days = Complete Via-Nitrite pathway (NOB inhibition)
v’ After 15 days = Start with BACS dosage

v' After 18 days > No N-NO; in discharge

Now = we are optimizing BACS quality

ALTO TREVIGIAND SERVIZI % &



BACS dosage is automatically dosed in the denitritation phase of the
scSBR operation to remove nitrite and in the same time phosphorus.

45 0,6
(XX )

40 R AT L L T 0,5
<= 35 (] EIPRTLLLAA R ,
a L T : o S5
> 30 . e ; e : 0,4 m
o 00000000909 3 . : . : S
Z 25 . ~ o9 . =
S b : 03 5
E 20 : 2
O ° P s v« v AL o
S 15 T AR B 5 0.2 2
° ]0 .. .... ... : .; oooooo %% e 0000 @ >
< ( X J T .. .o.""" ...... =
~ ..‘ ..... [ X ) [ X J 07]

S R AT A @’

oc'. .............
0 e 0
0 5 10 15 20 25 30 35 40 45 50
Tempo (d)

e kn (20°C) e kd (20°C) e VNLR

CARBONERA S.C.E.N.A. SBR
SPECIFIC NUTRIENTS REMOVAL RATES - (T = 20 °C)

SsAUR (mgN/gVSS*h) 12-15

SNURG,cc (MgN/gVSS*h) 35 - 40

CARBONERA WWTP MAIN LINE
SPECIFIC NUTRIENTS REMOVAL RATES - (T = 20 °C)
sAUR (mgN/gVSS*h) 1.5-25
sNUR (mgN/gVSS*h) 5-6




FOOTPRINT : S.C.E.N.A. VS. CONVENTIONALS

How much VOLUME of Biological Reactor to treat the same Load?

It Reactor/P.E. OTHERS/S.C.E.N.A.  VOLUME (mc)

Conventional MLE 180 12 840
Intermitted Aeration 150 10 700
Carbonera WWTP Main line 114 7,6 533
Carbonera S.C.E.N.A. SBR 15 1 70

v’ Less impact on the landscape
S.C.E.N.A. SBR

v’ Lower costs of costruction

Carbonera WWTP

Intermitted Aeration

Conventional MLE




2000 13
- 12

1800
C 11

1600
- 10
1400 -9
1200 - 8
-7

1000
-6
800 | c
600 - 4
-3

400
-2

200
1
0 0

03/09/2015 13/09/2015  23/09/2015 03/10/2015 13/10/2015  23/10/2015 02/11/2015 12/11/2015

= kWh BIO A N-NH4 out ® N-NO2 out & N-NO3 out



SPECIFIC OPERATIONAL COSTS FOR SUPERNATANT TREATING

_ €/kgN rem ...+ Prem

ENERGY CONSUMPTION kWh/d 130 0,72
STORAGE SUPERNATANT kWh/d 9 7% 0,05
Storage mixer |kW | 1,5| h/d| 6|kwh/d | 9 7% 0,05
SBR kWh/d 56 43% 0,31
Filling pump kw 1,3 h/d 0,6/kwh/d 0,78 0,6% 0,00
Discharge pump kw 1,3 h/d 0,6|kwh/d 0,78 0,6% 0,00
Mixer SBR kw 1,5 h/d 6,3lkwh/d 9,4 7,2% 0,05
Air Blower kw 3,0 h/d 15,1 kwh/d 45,4 34,8% 0,25
FERMENTER kWh/d 48 37% 0,26
Fermenter Mixer kW 2,5 h 6/kwh/d 15 11,5% 0,08
Heating System kw 5,5 h 24[kwh/d 33 25,3% 0,18
S/LSEPARATOR kWh/d 17 13% 0,09
Sludge load pump kW 0,4 h/d 6|kwh/d 2,4 1,8% 0,01
Screw Press kW 0,37 h/d 6|kwh/d 2,22 1,7% 0,01
Bacs pump to storage kW 4 h/d 2|kwh/d 8 6,1% 0,04
Poly pump kW 0,4 h/d 6[kwh/d 2,4 1,8% 0,01
BACS dosage pump kW 1,5 h/d 1,3|kwh/d 2 1,5% 0,01
POLYELECTROLYTE DOSAGE kg/d 8,5 0,4
Dosage solution poly-water|lt/h 270 h/d 6|It/d 1620
Dosage poly % vol 0,5% kg/! 1,05|kg/d 8,51
PERSONELLE 0,21
MAINTENANCE 0,10

Carbonera WWTP 1,61 €/kgN rem...+ Prem
3,4 €/kgN rem
reduction of supernatants OPEX —53%

Optimizing at 50 kgN/d =2 1,1- 1,3 €/ kgN rem...+ Prem

Mﬁ 0; )

i Investment PBP = 4,5 years



BACS VS EXTERNAL CARBON SOURCE

External Carbon Source Best Avalaible Carbon Source
(eg. Acetic Acid) BACS

Stable N removal in denitrification Stable N removal in denitrification

Instable BIO P removal Stable and linear BIO P removal

Higher Carbon Footprint Lower Carbon Footprint

Commercial product Homemade Product

AN NN N
DN N NN

Cost 1,58 €/kg N rem Cost 0,92 €/kg N rem...+ P rem

How should we imagine/design the 2020 WWTPs?

Systems for PRIMARY SETTLEMENT + FERMENTER + S/L SEPARATOR
— BACS...in each plant....
to enhance Nitrogen & Phosphour BIO removal
more BIOREMOVAL, less CHEMICAL ADDITION
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Short-cut enhanced nutrient
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Development of a Novel Process Integrating the Treatment of
Sludge Reject Water and the Production of Polyhydroxyalkanoates
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ABSTRACT: Polyhydroxyalkanoates (PHAs) from activated  sewage Biogas

sludge and renewable organic material can become an  sludge Dewatering Effluent
alternative product to traditional plastics since they are
biodegradable and are produced from renewable sources. In g Formentation
this work, the selection of PHA storing bacteria was integrated
with the side stream treatment of nitrogen removal via nitrite IVF.\S Biasolids
from sewage sludge reject water. A novel process was

developed and applied where the alternation of aerobic-feast

and anoxic-famine conditions accomplished the selection of PHA
PHA storing biomass and nitrogen removal via nitrite. Two recovered
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digestion

biomass

Extraction
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cnnﬁgulaliﬂns were examined: in mnﬁgulalinn 1 the
ammonium conversion to nitrite occurred in the same reactor

EXTRACTION OF PHA BIOPOLYMERS
FROM WWTPS SLUDGE FOR THE
PRODUCTION OF BIOPLASTICS
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CONCLUSIONS

v SHORT-CUT NITRITATION AND DENITRITATION (SCND) WITH BACS IS SOLID AND
RELIABLE PROCESS TO TREAT LIQUID EFFLUENTS ORIGINATED FROM ANAEROBIC
DIGESTION >> STATE-OF-THE-ART

v/ STABLE AND ROBUST WASH-OUT OF NITRITE OXIDIZING BACTERIA CAN BE
ACHIEVED WITHIN 10-15 DAYS TREATING ANAEROBIC SUPERNATANTS OF
DIGESTATE SLUDGE, WITHOUT INFLUENCE OF ORGANIC OVERLOADS

LOW NOVELTY

v" THE SHORT-CHAIN FATTY ACIDS PRODUCED BY THE ALKALINE FERMENTATION OF
SEWAGE SLUDGE AVAILABLE IN WWTPS MAY ENHANCE THE SIMULTANEOUS
BIOLOGICAL REMOVAL OF NITROGEN AND PHOSPHORUS VIA-NITRITE PATHWAY.

v THE APPLICATION OF S.C.E.N.A. PROCESS IN FULL SCALE WWTP LET’S ACHIEVE A
BETTER QUALITY OF DISCHARGE (TN, TP), REDUCING ENERGY CONSUMPTION
AND FLUCTUATIONS

HIGH NOVELTY

v' THE TREATMENT OF ANAEROBIC SUPERNATANTS USING S.C.E.N.A. PROCESS CAN
REACH OPERATIONAL COST OF ABOUT 1.2 - 1.5 €/KG VS. 3 - 5 €/KG OF NITROGEN
TREATING THE SAME FLOW IN FULL-SCALE PLANT, CONSIDERING THE REMOVAL OF

BOTH TN AND TP.

This is a READY to MARKET
Technology for 2020 WWTPs

APPLICATION
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