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Outline

1. Anaerobic digestion of OFMSW
2. New Demands on Biomass Treatment

3. Mechanical Treatment
e Pre-treatment
* Contraries Removal
« Dry Anaerobic Digestion
e Wet Anaerobic Digestion
¢ Wash Processes

4. Progress in Wet Mechanical Treatment
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Anaerobic Digestion of OFMSW

Anaerobic Digestion has been widely Technical requirements for plant

implemented over the past 20 years equipment increase with the

alongside composting. Substrates proportion of , contraries” such as

range from sewage sludge to OFMSW. glass, stones, sand and plastics:

1920 | Sewage Sludge Function:

1975 = Manure Remoyal of contraries for
protection of equipment

1985 = Organic

Industrial Waste Status quo:
Co-Fermentate Frequent plant downtime in
1990 = Biowaste Anaerobic Digestion of OFMSW

1995 OFMSW

II- ANALYSIS OF STATUS QUO

»Problems can never be solved by thinking the same way
they were raised.” - Albert Einstein -
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New Demands on Biomass Treatment

Energy Efficiency
» Optimizing of total energy efficiency instead of maximum biogas yield
* Only the wet, particle free, anaerobic digestible fraction to Fermentation
» Dry organic fractions into Waste-to-Energy or Recycling
nmms)> no Incineration of Manure — no Fermentation of Wood

Waste Management
« Priority of Recycling over energy recovery
mmm) Biogas production not ultimate goal
Pollutants are incorporated into organic matter by Biological Treatment, result is low product
quality: Compost, Biomass-to-Energy, RDF, Fiber-Recycling, plastics, wood
« Reduction of salt by washing and maximum mechanical dewatering instead of drying
mmm=) no Biological Treatment of utilizable organics

Emissions
* Minimum odor emissions for public acceptance

* Minimum CO,-emissions: Minimizing energy consumption and unused energy from
composting

mmmm)> Composting is not technology of choice
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Mechanical Treatment = AD-Technologys

Pre-Treatment

Sieve-Drum >80 mm

-

T
2 ¥

20% — 50%

w«& 2

Recycling

4 Y

<80 mm (< 40-120 mm) Fe/NE-Metal g,
Dry Wet : Dry
Dry Contraries — Ferer?tlation — Contraries — Corgqu“ng/ — Contraries
ying
Removal Removal Removal
Wet
Wet Contraries — Wet l— Mechanical |—d Composting,
Removal Fermentation Dewatering Drying
Wash Con[t)rrgries | __|Percolation,| | Mechanical | | Composting, | | Con?:gries
Removal Hydroflysml Dewaltermg Drying Removal
UASB, Wet
Fixed Bed || Contraries
Removal
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Contraries Removal for Dry Anaerobic Digestion

1997 Braunschweig, D 1999 Kyoto, JPN
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1998 TMQW‘L CHA

1995 Samstagern, CH
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2006 Pratteln, CH
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2007 Lille, F
n 2008 Jinshan, CHI
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1994 Baar, CH 1999 Heppeaneim, D 2002 Hoppstadten, D ‘ Lux
1996 Ravensburg, D 2001 Valladolid, E 2006 Western Isles, GB

1993 Wimmis, CH 1996 Quarzbichl, D

2000 Lemgo, D

2005 Hille, D
1984 Gent, B égsg F";I’”dta' USA 1999 Kaiserslautern, D 2005 Minster, D
Test Plant emo-Flan 1992 Brecht. B 1999 Villeneuve, CH 2005 Terrassa, |
1990 Graz, A ooy Bassum. D 2003 Rom, | 2006 Niistedt, D
19‘56 Bogor, INA Demo. Plant 1093 Salzburg, A ‘ 9 2000 Brecht I, B ‘ 200‘4 '-eOTbe'gv /2006 Vitoria, E
L I D 006 Alicante, §
Dranco (OWS)
1994 Tilburg, NL
| 2007 Peking
Valorga (Steinmuiller; Valorga (Urbaser CHN
Valorga ga( : ) Ll ) 2007 Shangha
‘ \ 2000 Mons B 2006 Calais, F
1988 Amiens, F 1998 Engelskirchen, D| 2000 Genf, CH

1984 La Buisse, F

2001 La Corufia, E 2004 Barcelona, E
2002 Varennes, F Ecoparque Il
2003 Bassano, | 2005 Leicester, GB

1999 Freiburg, D 2003 Cadiz, E 2005 Hannover, D
1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008
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Contraries Removal 1090 Radeberg | 2002 Barcelona 2005 Hia, 9PN
1999 Fiirstenwalde, D Ecoparque 2005 Lissabon, P
For Wet AD 20 2005 Burgos, £
1996 Wels, A 2005 Camposampiero, |
1996 Rugen, D, Salto des Negro, E

1995 Dietrichsdorf, D 2000 Newmarket, KAN
1996 Karlsruhe, D 2001 Mertingen, D 2003 leper, B

i 1996 Schwabach, D 2002 Sidney, Aus 2003 Ko-Sung, Korea
1986 Garching, D (1991 Helsingger, DK) 1997 Erkheim, D 2002 Toronto, KAN 2003 Alghoba, Libya
Test Plant ! (1997 Minchen, D) 2002 Veronal,1 2003 Milheim (Ruhr), D

1998 Wademn-L, D 2002 Villacidro, | 2003 Pamplona, E
2007 Ecoparque |, E

2005 Gescher, D
1997 Munster 2003 Palma, E 2005 vasteras,S 2006 Ecoparque IIl, E
1999 Boden, D 2003 Avila, E 2005 DeiRlingen, D 2006 Krosno, Pl
Baden-Baden, D) 2004 Lanzarote,E 2005 Volkenschw. D2006 Tuleda,E 2008 Wien, A
1992 Kaufbeuren, D 2008 Jaén, &

Pulper Technology g R e
2001 Pulawy, Pl 2005 Schaumburg, D220 Aleante. &

2006 Wiefels, D

2006 Libeck, D
1999 Nordhausen, D 2006 Leon, E

2% %6 Schw. Elster, D
2008 3 x Manchester, GB
2008 Malta
1999 Groningen, NL Vagron - 2006 Deiderode, D

2002 DeWierde, NL SBI Friesland

No dissolving
of fibres

1994 Vaasa ll, FIN 20Q3 Jonkoping, S

Modification
1998 Kil, S 2003 Pinerolo, | Vaasa und Kil

1996/97 Munster, D Test Plant 2004 Walkenried, D Demonstration Plant

1989 Vaasa |, FIN

1994 Bottrop, D

'1984 1986 1988 1990 1992 1994 1096 1998 2000 2002 2004 2006 2008

Wet Contraries Removal for Wet-Fermentation

Low-Density

Waste Material Scum Layer?

Sreening/
Grinding

Sand — Aqaerqbic
Removal Digestion

Fine Sand?

45 - 20 % DM 20—14%DM3 14 — 7 % DM I 7—3% DM

< Viscosty ana Densi |
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Percolation — Washing / Pressing

1999 Gmnin?en, NL

2002 DeWierde, NL SBI Friesland

1989 Vaasa |, FIN

Vagron
< (Omrin) >
(8
195‘34 Vaasa ll, FIN Cf 2003 Jonkoping, S

P‘SP‘ (Avecon/Citec—Thyssen)
N

WAASA (Citec) |00s . =>Citec >

T
1998 Kil, S

S

2003 Pmerol‘o,]
I 20q4 Laihia, FIN

(Outokumpu EcoEnergy)

WABIO Skanska Infra>

Bottrop, D

Percolation / Hydrolysis
Washing / Pressing

Test Plant

1996/97 Minster, D¢

/
z NMT
~~—— (EcoEnergy)
”~

2004 Walkenried, D
Demonstration Plant

BTA 1986
Garching, D
Test Plant

BTA 1991
Helsinggr, DK

AN 1995 V4

Aquatherm

Ganderkes., D
-

BTA 1993
Baden-Baden

2000 Kahlenberg, D
Demonstration Plant

19 MKA (ISKA)

ZAK (Wehrle Werk)

2006 Kahlenberg, D

IMK, 1995 2000 Buchen, D ‘
Herten, D Demonstration Plant 2005 Buchen, D
TestPlant ~BTA 1997
Miinchen, D
Paques, 1992 '
Breda, NL 2004 Sydney, AUS
Paques, 1995 IMK, 1998
Leiden, NL Herten, D

2005 Heilbronn, D

'1984 1986 1988

11990 1992 1994 1996 1998 2000 2002 2004

2006 2008

Washing Processes - Examples
Aquatherm, AN Biotec BTA Retention Time: 3d - 4d Waste Water
Waste Water -
Plasti Biogas
<80 mm . astics,
Biogas Wood
e Sand
Separation
Sludge Stones - Sludge
Hydrolysis < i
) ) ompostin
Retention Time: 6h  L—— Composting Sand P ?
IMK  Retention Time: 3d Percolation Retention Time: 2d — 3d
Waste Water <120 mm
<80 mm
Biogas i TT1 Waste Water
Ballistic [T 40°C ——="> Biogas
Separator (NN
il
# UASB
2-stage Sand
— Sludge Slud
Fibers 9 ] Separation udge
| .
v Composting Composting Dry-Contrary Recyclables,
sand Drying Removal RDF, Landfill
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NMT Process - EcoEnergy

<80mm  Retention Time: 10 min Waste Water Waste Plastics,
M <80 mm Wood
> 70°C Biogas {
Siones 1. Stage |———| Screening |
Plastics 2 1 I I
Wqod e Gravel :
> 9] Drying/
S 2 SlEGE Pelletizin
<
‘ Sludge | Sand BIOFLUFF®
2 Stage :
Separation—t:%]_‘scjemng 55°C
1 I 3 3 Biogas
Sand S BIOFLUFF® Pellets anaerobic|— Water
IYING  [——p|0FLUFFeFuel
Gravel 3 Pelletizing Sludge

BIOFLUFF®Fertilizer
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Thank you for your attention!

Dipl.-Biol. Kirsten Schu
EcoEnergy Gesellschaft fur
Energie- und Umwelttechnik mbH
www.EcoEnergy.de
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