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Digestion of sewage sludge in Switzerland
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Industrial wastewater 22 (3) 91 9 36 26
Municipal biowaste 40 (12) 378 82 31 160
Agricultural 126 (3) 552 196 60 11
Sewage sludge 266** (+ 27) 682 124 212 225
Total 454 1703 411 339 422

* External only. Self-consumption is not taken into account
** Only WWTP with electricity production (CHP)

Source : Swiss renewable energy statistics, OFEN, 2023
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Eousson Dlgestlon of sewage sludge in Switzerland

by

(prétraitement, traitement biologique et des micropoluants)
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WWTP Vidy
Since 1964 and until 2021:
* no digestion

* incineration of undigested sludge
From 2021 onwards:
* introduction of digestion

» adaptation of operations to
incineration of digested sludge

Since 2008, the Swiss Confederation has banned the
spreading of sewage sludge in agriculture (risk of
harmful substances accumulating in the soil).
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Biogas purification - available technologies in
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Switzerland

Relative use of different
upgrading technologies
in 2022

15%

12%

17 %

Membrane separation
Chemical absorption

B Pressure swing adsorption
Unknown

Source : EBA Statistical Report, 2023
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» Diagram of a treatment and injection plant in

accordance with directive G13
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commune MAJOR PLAYER IN THE BIOGAS SECTOR

Family business supported by the Suez Group
since 2018.
An entrepreneurial success story

Modular, compact, customized and cost-effective
solutions.
> 475 units installed in > 15 countries
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A 24/7 customer service covering the entire
country ensuring responsiveness, flexibility and
quality of intervention
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Biogas purification - flow rate to be treated
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- Digesters production
- Expected in 2040: 10’362 Nm3/day

- Design flow
«  Minimum flow : 203 Nm3/h
« Average flow : 300 Nm3/h
« Dimmensioning flow : 600 Nm?3/h
- Biogas purification - biogas specification

Parameters m Biogas

Methane % vol 60-70

Other hydrocarbons % vol possible traces
Hydrogen % vol possible traces
Carbon dioxide % vol 30- 40
Nitrogen % vol <1

Oxygen % vol <0,5
Sufurated hydrogen Ppmv 0 -4000
Ammonia Ppmv <100

Others (incl. Siloxanes) - present

PCI kWh / m3 > 5,96
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Simplified Process Flow Diagram
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Biogas purification - purification requirements

Source : Directive G13 "Directive for the Injection of Renewable Gases" by SSIGE

Req

Composants du gaz Abréviation | Unité Limite
Méthane CHq Vol -% >96

Point de rosée a une pression | H2O °C -8
maximale d'exploitation au point

d'injection

Hydrogene sulfuré HS mg/Nm?3 < 5
Ammoniaque NHs mg/Nm3 < 20
Mercaptan dans le gaz odorisé ppmV < 5
Goudron (somme PAC + BTX) ppmV < a0
Composeés halogenes mg Cl/ Nm?3 < 1
Métaux lourds, mercure inclus mg/Nm3 < 5
Silicium Si mg/Nm3 <10

Fluor F mg/Nm? <10

Chlore Cl mg/Nm3 <1

Dioxyde de carbone 1 COs Vol.-% <5
Caractéristique du gaz Abréviation | Unité Limite Limite

inférieure supérieure

Pression d'injection Phiométhane bar 5 6
Température d'injection T biométhane °C -25 70
uirements for offgas

Paramétres Abréviation | Unite Valeur
Méthane 1 CHy mg/m3 150
Hydrogene sulfuré H2S mg/m? 10

erep FAPRODEVAL
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s Bjogas purification - choice of purifier, costs and
output

Investment cost*: 1,600 KCHF (amount of the offer by Hofstetter = realized amount)
Annual operating cost*: 200 kCHF (estimated/offered amount by Hofstetter)

*For purification unit only, electromechanical equipment only excluding other trades.

Biomethane Production 2021* mm

Biomethane (Volume) 1’124’699 2’320°261 2279965
Biomethane (Energy) MWh 12’124 25’523 25’080

*In 2021, gas energy produced from July to December 2021 only.
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Energy production
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Energy heat produced (MWh) 22’325 17'443 23419 24’122
Quantity of sludge incinerated (t) 36’116 29'822

Energy gas consumed (MWh) - 9035 - 11’692 / /
Energy gas produced (MWh)* 0 12’124 25'523 25’080
Total energy produced (MWh) 13’290 17’875 25’523 25°080

*In 2021, gas energy produced from July to December 2021 only.
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Ecusson Some pictu res
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-~ Alternative use of biogas - CO, Liquefaction
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Biogas produced by Anaerobic Digestion contains mainly methane (CH, - 50 to 70%)
and carbon dioxide (CO, - 30 to 45%). Following the upgrading of Biogas into
Biomethane the stream usually released into the atmosphere — called "off-gas" -
contains about 99% CO, and 1% CH,.

V'COOL® unit liquefies this CO, while recovering the residual methane which can be
returned to Biogas plant.

’ BENEFITS

. Reducing greenhouse gas emissions

Capture the last methane residues in the off-gas
and optimize the plant’'s upgrading efficiency as
much as possible

Market a bio-CO2 to various industries, such as
agriculture and food processing...
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THANK YOU FOR LISTENING !

EREP SA
Chemin du Coteau 28
1123 Aclens, Switzerland

Part of the group :
RWB Group

8 erep

+41 21 869 98 87
info@erep.ch

www.erep.ch

B EP

PRODEVAL SAS +334 7540 37 37
7 rue Anne-Marie STAUB prodeval@prodeval.com
26300 Chateauneuf-sur- www.prodeval.com

Isére, France X @
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