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R & D budget of 150 million
euro Research & mnovatio@

3 research centres
800 experts
200 international partners

Treating wastewater for tomorrow
Biopolymers from sludge

Advances in biotechnology and microbiology
Optimising efficiency

Life cycle assessment

Composting biodegradable wastes

Waste sorting & recycling
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Reducing energy use
Producing more energy
Recovering resources
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ypical WWTP for Carbon removab

Raw
water Preliminary Primary Activated Secondary Effluent
treatment | |clarificatio Sludge Clarificatio

Sludge Anaerobic Sludge
dewatering digestion thickening Excess Sludge
l Assumptions60 g BOBPE

disposal

Average electricity consumption:
w 0.3¢ 0.4kWh/m?3 or 0,06 kwWh/d.pe
w WWTP energy seffufficient approx.50-70%




Carbon Mass Balance of a WWTP

1/3 from the inlet C is consumed in the water line

S —— CO2
0.6 KWh/n? Electricity l 359 COD/d/PEL

Raw water 4

120g COD/d/P Secondary

How can we use this C'a”f‘ca“"TEﬁ.uem %
. . 5 g COD/d/P
potential to Iimprove
r| . the energy balance of &
de

idge
/d/PE’_

d in the excess sludge
Is converted to biogas

0.2 kWh/n? Electricity

Existing Potential fox2 electricityneeds for the WWTP with onhalf
(0.2 kWh/n?.d) of the energy potential from Sluddg&4 kWh/n?.d)
being used




Step 1- Process Optimisation
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STAR2 demo server




Wastewater treatment plant

SYySNH& dzas X

U I Pre Pri
fi It:)es R rlm?ry
Odour 6.5% 2.6% 2.5%
6.5%

Sludge
treatment
11.2%

clarification
8.7%

Biological Treatment
62%
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Dedicated sidestream process ...

o o -
Screening Primary settler .

< 5% of N-load

Sand. grease - thickener - .
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Dedicated B Gas holder CHP
sidestream AnitaMOX™
| treatment ‘

Sludge disposal

Dewatering




Step 2¢ Produce more energy
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Thermal Hydrolysis releases energy stored in sludg

e High Temperature & Pressures$-190 C & 6-15 bay
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" From: HRS-heatexchangers.com

e More bio-active carbon sources available
e Most effective biogas enhancemeqimore gas + less sludge
e Biosolids Pasteurisation




Classical &«Dx» concept

@ Lysis + Digestion CH :
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producing more biogas which can be used for steam
production by theboiler and CHP

e Higher sludge volumeeduction

e Smalleranaerobic digester




« DLD» Newconcept

@ Digestion + Lysis + Digestion Ve

e Let the biology do the work first!

e THP on digested sludge reduces THP design & steam
consumption

e Increase of Biogas production

e Steam produced only by CHPelectricity production
optimised



New« DLD» on mixed sludge
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2927 Nm3/d CHP: 273kWe
T
160 /¢ —
25 C 50% /M rem 25t/d, 25%
.
| DLO_ |
3723 Nm3/d —— CHP: 347 k
10tDS/d 2400 M3 63% VM re - M
25 C 920 m3 12,5t/d, 34%

+2530% Iincrease In electricity production

-50% reduction in final sludge volume




Step 3¢ Use innovative
technologies

Solutions & Technologies
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Replacement of a primary settler by UASB,

Raw
water

Preliminary
treatment

«Carbon Removal Objective »

Biogas

1

Anaerobic Activated Secondary | Effluent
treatment e
UASB Sludge Clarification

Sludge Anaerobic Sludge
dewatering digestion thickening Excess Sludge
Sludge

disposal

Biogas

South Pest treatment works, Budapest, Hungary

® Revenue generated through gate fees

® Biogas production — up by 400%

® Subsequent energy generation — up by 300%

5. Bio-polymers

=)

Electricity consumption reduction from 0.3 to 0.25 kWh/m?
Sludge production reduction to 30%
WWTP self sufficient increase from 50-70% to 100-110%

Primary coagulant subsitute

Production of reso
(biofertilizers, bioplaj

X

licro-hydro power
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OCEAN software tool




OCEAN software tool for assessing energy
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e Veolia has developed a software to enable quick
assessments of ways to improve WWTP energy
efficiency

wat tender phase
won existing plants

e Based on process design models and plant operational
conditions

e Best scenario
wdepending on the thermal energy balance
wdependingon the power energy balance
wdependingon electricity & fuel costs
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Operation conditions:

% COD, BOD, N loads & flow
Aeration monitoring Build water & sludge
Flow, Inlet loads

treatment lines
COD, BOD, N, P, J
Temperature —

Outlet guarantees
OCEAN

software

Design conditions :

Energy balance & l !
savings potential Carbonfooprint

Technological Roadmapping




No stations
Type of pump

Pump control

Pumping Head

Pump

Tertiary
Treatment

Degritting
Sand & grease
removal

Secondary
Treatment

Conventional
Lamella
Chemical
addition
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