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Structure of presentation

.= ® Presentation of company

m Case studies AD projects in
Europe with wet
fermentation technology
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Products and technologies for environmental protection

Collection and Pneumatic waste Technologies waste, Cryogenic products
cleaning equipment collection biomass utilization and technologies




= Biogas plants (Wet and dry digestion technology)

Technologies

Biogas treatment (Drying, Desulphurization, Upgrading,
(g LNG)

Biogas utilization (CHP, Boiler, Grid injection, Filling
stations)

Composting (Tunnel, Drum, Turning machine)

Mechanical-biologcal waste treatment with digestion
and / or aerobic stabilization
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EXperiences

Anaerobic Digestion




Development of AD plants in Europe
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Input material for Ros Roca AD technology

Municipality Industry Agriculiure:

> Source separated Packaged food Vianure
organic waste (SSO)

Residues from food DURG
» Organic fraction MSW and beverage

production ENErgy Crops)

> Sewage sludge
Food leftovers

Grease
Slaughterhouse waste

Residues from ethanol
fermentation

Ros Roca AD process is flexible and treats
organic waste independent of humidity




Process flexibility is important

s = Waste quality is subject to strong variations

= Efficient utilization of fermenter for biogas production
(no feeding of non bio-degradable organic material)

= Political frameworks change (e.g. renewable energy act
Germany)

= Market conditions change
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Ros Roca biogas plants in Europe

waste

Selected bidder in Mumbay, India for AD plant treating biowaste
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Sewage
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New contracts recently signed: Portugal 2 MBT plants with AD, Italy 1 AD plant
for biowaste, Spain 1 agricultural AD plant, UK 1 AD plant for packaged food
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The AD technology of Ros Roca — Main process steps

Wet Pretreatment

Adjust water content
Separation of impurities and non bio

degradable material

Pasteurization (ABPR 1774/2002)
>70 °C,>1 h,
particle size < 12 mm

Anaerobic digestion
Mesophilic or thermophilic
operation

D W
Dewatering
Separation in high quality solid and
liquid fertilizer
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Biogas utilization
Energy production from biogas

Minimizing wear in the plant
Avoid sedimentation and floating
Production of high quality fertilizer

Kill pathogens
Production of pasteurized fertilizer for
direct agricultural utilization

Chmpletely biogas mixed digester
No moving elements inside
High specific biogas production

Reliable, effient dewatering with centrifuges

Low solid concentration in process water




Efficient biogas utilization: Ros Roca solutions
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Raw biogas CH 55-70 %
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On site CHP Biogas upgrading On site heating boiler

Bio methane
~. H4 > 97 %

Natural gas grid Bio fuel production
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Biowaste AD plant Vienna, Austria
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Capacity: 17.000 t/y (34.000 t/y 2" step)
Biowaste, Food leftovers, Packaged food




Co-digestion biogas plant Vasteras, Sweden
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Capacity: 23.000 tly ,
Biowaste, Energy crops, Organic industrial waste




Co-digestion biogas plant Voghera, ltaly

Capacity: 27.000 t/y
biowaste, sewage sludge (Co-digestion)




MBT with biogas plant, Alicante, Spain

Capacity: 25.000 t/y
Municipal solid waste
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Agricultural biogas plant Kielen, Luxemburg

strial

Energy crops, cow ma e, o




Biogas plant for potato slurry Lommel, Belgium
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Capacity: 150.000 t/y
waste from the potato processing industry, .

wrganic waste
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Quality of fertilizer from biowaste

Q_uality : :

Parameter unie | Biogas plant [Ruugbeligll Biocas piant SMpeR
digestate EEC 2092/91
Germany

Lead (Pb) (mg/kg DM) 44,5 150

Cadmium (Cd) (mg/kg DM) 0,6 1,5

Chrome (Cr) (mg/kg DM) 36,0

Copper (Cu) (mg/kg DM) 50,0

Mercury (Hg) (mg/}(g DM)

Nickel (Ni) (m Tk s

Zinc (Zn)
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Main advantages wel digestion process of Ros Roca

Process works independent from humidity of biomass

= Treatment of liquid and solid organic biomass from municipality,
agriculture, industry

Completely automized process

Minimum manpower requirements

Separation of impurities in front of digester

Low maintenance requirements

High quality digestate / compost

quteurisatio of W i, te according to ABPR (EU directive 1774/2002)
High biogas quality.
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Biogas utilization




Biogas utilization

Desulphurizing
Dewatering

Biogas upgrading

Natural gas grid

CHP
Compression /
Liquefying

o l ol

Bio fuel (% Bottled gas

L_.

Boiler

 Utilization

Stirling engine

te Utilization

Fuel cell

Vehicle Consumer i
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Why biogas upgrading ?

Energy balance of Energy balance of biogas upgrading &
CHP on-site utilization CHP off-site utilization

aulethormic

Availability
CHP

Heat Demand

60 Lo ™

Consume

hny Load

Electricity
Losses

Electricity
Losses

Electricity
Demand

CHP Biogas Plant Grid
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Biogas upgrading: Pressurized water scrubber technology (PWS)

Carbon Dioxide Solubility in Water
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Biogas Upgrading (YIT water scrubber technology)

Heat recovery at the Biogas Plant
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Biogas

- Flow
- CH,
-02

-H;S

Instruments for
measuring of

Condensate separator =

Scrubber
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= GAS =
Coalescening Filter BIO Natural
Instruments for Odourisation
measuring of

Purified Wet Biogas - Flow g

— - CH, 5

g ~ s 02 ®

2 g - Dew Point §
Bl| E |

. g
nden

Flash tank

Pump  COStripper

Air to Air Treatment

Fresh Water
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Experiences

Biogas upgrading




References biogas upgrading plants (YIT technology)

Location Capacity, Nm3/h In operation since
Eskilstuna, Sweden 330 2003
Linkoping, Sweden 1.400 (2 * 700) 2002
Vasteras, Sweden 550 2004
Norrkopping, Sweden 400 2006
Boden, Sweden 250 2007

1.250 Start-Up 2009

Altenstadt, Germany

—r

Kielen, Luxemburg

Start-Up 2009




Vasteras, Sweden

Capacity: 550 Nm?3/h

Biomethane quality CH, 97 +/- 2%
According SS 15 54 38

Utilization of biomethane as fuel

Air stripper
Flash tank

Scrubber

Yy Process water pump
Biogas compressors |
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Biogas uprading project Altenstadt, Germany

Capacity: 1.250 Nm3/h
Biomethane quality CH, 97 +/- 2%
Gas injection in local gas grid
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RTO
Air treatment

Container 1 and 2

Compressors, piping,
electrical equipment,
process control

Flash tank

NH;-scrubber

Biogas storage

Flare



Kielen, Luxemburg

Capacity: 600 Nm?3/h
Biomethane quality CH, 97 +/- 2%
Gas injection into local natural gas grid
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NG gas stations
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LNG Trucks
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Thank you very much for your attention.
Please visit us in the exhibtion

Visit our web sites:
www.rosroca.com

Te www.rosroca.de

~  www.rosrocaenvironment.com


http://www.rosroca.com
http://www.rosroca.de
http://www.rosrocaenvironment.com

