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AnaerobicAnaerobic DigestionDigestion
of of MunicipalMunicipal WasteWaste

•• A A biologicalbiological processprocess whichwhich allowsallows the the evolutionevolution
of part of the of part of the organicorganic C C presentpresent in biowaste in biowaste intointo
a a methanemethane richrich gas gas whichwhich can can bebe transformedtransformed
in in energyenergy and/or and/or biofuelbiofuel

•• NotNot lessless importantimportant, , itit isis anan optionoption of of integrationintegration
and and environmentalenvironmental rationalizationrationalization of of 
““traditionaltraditional”” organicorganic wastewaste recoveryrecovery optionsoptions



Scuola Agraria del Parco di Monza

SummarySummary

AnalisysAnalisys of of anan integratedintegrated MSW management MSW management approachapproach::

•• Technologies Technologies distributiondistribution in in EuropeEurope withwith respectrespect toto
mainmain processprocess featuresfeatures

•• In Italy:In Italy:

–– State of the art, State of the art, driversdrivers and and limitinglimiting factorsfactors forfor the the 
developementdevelopement of of thisthis approachapproach

–– IntegrationIntegration toto composting composting 
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AD AD facilitiesfacilities in in EuropeEurope

•• 2008 update  of a 2008 update  of a surveysurvey carriedcarried out in out in 
cooperationcooperation withwith InsubriaInsubria UniversityUniversity

•• OnlyOnly plantsplants operatingoperating byby the end of 2008the end of 2008

•• In In particularparticular, , facilitiesfacilities::

–– treatingtreating at at leastleast 3.000 3.000 tpatpa of of municipalmunicipal wastewaste

–– MunicipalMunicipal wastewaste representingrepresenting at at leastleast 10% of the 10% of the 
overalloverall throughputthroughput
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GeneralGeneral layout of layout of anan AD AD plantplant

ANAEROBIC 
DIGESTION

Substrates

PREPARATION OF PREPARATION OF 

INGESTATES: INGESTATES: 

UNDESIDERABLES REMOVAL, UNDESIDERABLES REMOVAL, 

DILUITION, SIZE REDUCTIONDILUITION, SIZE REDUCTION
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% TS% TS

GeneralGeneral layout of layout of anan AD AD plantplant
Substrates

ProcessProcess

TemperatureTemperature

NumberNumber of of stagesstages
ANAEROBIC ANAEROBIC 

DIGESTIONDIGESTION

ReactorReactor feedingfeeding
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State of the art of State of the art of operatingoperating
facilitiesfacilities in in EuropeEurope

473.400 t/aMSW+OFMSW + other substrates AD capacity

1.968.400 t/aOFMSW + other substrates AD capacity

2.267.700 t/a OFMSW AD capacity

2.803.500 t/aMSW AD capacity

13Plants <3000 tpa or with MSW<10% of the total

167Operating plants complying to selection criteria

15Number of Countries hosting plants
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ThroughputThroughput distributiondistribution amongamong
EU EU CountriesCountries

6,0%

8,5%
30,4%

32,2%
5,7%

Finlandia Polonia UK Portogallo Norvegia
Svezia Svizzera Belgio Austria Olanda
Francia Danimarca Italia Spagna Germania
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NumberNumber of of facilitiesfacilities in in EuropeEurope

180TOTAL

1MSW + OFMSW + other

5MSW + sludge

5MSW + OFMSW

29MSW

70OFMSW + other

70OFMSW

Operating
facilities

Kind of substrate(s)
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NumberNumber of of facilitiesfacilities in in EuropeEurope: : processprocess
Temperature and TS Temperature and TS contentcontent

40140121751022285TOT

729100500624n.a.

1800000018Meso+Thermo

115702103602116Thermo

1000000010Meso/Thermo

204700710001337Mesophile

MSWOFMSWMSWOFMSWMSWOFMSWMSWOFMSWMSWOFMSW

TOTn.d.DrySemi-DryWet
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NumberNumber of of facilitiesfacilities in in EuropeEurope: : 
numbernumber of of stagesstages

•• BiBi--phasicphasic plantsplants are a are a minorityminority::

–– 7% 7% accordingaccording toto De De BaereBaere

–– 12% 12% accordingaccording toto Scuola Agraria Scuola Agraria surveysurvey
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Biogas production Biogas production yieldyield

•• Few Few availableavailable datadata

•• HighHigh dispersiondispersion of of recoveredrecovered datadata

–– OFMSW, OFMSW, averageaverage 67 Nm67 Nm33/t/t

•• FilteringFiltering thermophilethermophile plantsplants 79Nm79Nm33/t/t

•• FilteringFiltering dry dry plantsplants 86 Nm86 Nm33/ton/ton

–– MSW, MSW, averageaverage ((calculatedcalculated) 50) 50--80 Nm80 Nm33/t/t
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RegardingRegarding digestatedigestate

A A wastewaste::

•• RelativelyRelatively stablestable

•• High High moisturemoisture contentcontent

•• High NHigh N--NH4 NH4 contentcontent
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RegardingRegarding NitrogenNitrogen
Digestate org/inorg N along the trials
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•• D.M. D.M. aboutabout 5% 5% 

•• TKN 60TKN 60--130 g/kg 130 g/kg d.m.d.m.

•• NN--NHNH44 3030--100 g/kg 100 g/kg d.m.d.m.

In compost:In compost:

•• TKN TKN aboutabout 20 g/kg 20 g/kg d.m.d.m.

•• NN--NHNH44 <4 g/kg <4 g/kg d.m.d.m.
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RegardingRegarding digestatedigestate

A A wastewaste::

•• RelativelyRelatively stablestable

•• High High moisturemoisture contentcontent

•• High NHigh N--NH4 NH4 contentcontent

•• PossiblyPossibly stillstill microbiologicallymicrobiologically unsafeunsafe

OpportunityOpportunity forfor a posta post--treatment!!!treatment!!!
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PossibilityPossibility and and aimsaims of a postof a post--
treatment treatment 

•• SeparationSeparation of of solidsolid and and liquidliquid phasesphases withwith
aerobicaerobic treatment of treatment of solidsolid fractionfraction mixedmixed withwith
bulkingbulking materialmaterial

•• MoistureMoisture reductionreduction

•• N N evaporationevaporation and and organicationorganication

•• HygienisationHygienisation

•• (in Italy) (in Italy) turningturning a a wastewaste intointo a a productproduct
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GeneralGeneral layout of layout of anan AD AD plantplant

SEPARATIONSEPARATION

Substrates

Biogas Digestate

LiquidSolid
COMPOSTINGCOMPOSTING

toto
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Digestate management in Digestate management in 
europeaneuropean facilitiesfacilities

•• Data Data availableavailable forfor approxapprox. 70 . 70 facilitiesfacilities in in 
14 14 CountriesCountries

•• In 63 In 63 casescases digestate (or digestate (or itsits solidsolid
fractionfraction) ) isis compostedcomposted forfor a a variablevariable
numbernumber of of daysdays

•• LiquidLiquid fractionfraction isis treatedtreated in a WWTP of in a WWTP of 
usedused asas a a liquidliquid fertilizerfertilizer
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AnaerobicAnaerobic
DigestionDigestion in Italyin Italy

••AboutAbout ten ten mainmain plantsplants
operatingoperating, , forfor roughlyroughly 700,000 t 700,000 t 
OFMSW OFMSW authorisedauthorised in 2007 in 2007 
(source ISPRA)(source ISPRA)
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AnaerobicAnaerobic DigestionDigestion in Italyin Italy

•• severalseveral new new facilitiesfacilities in in coursecourse of of definitiondefinition

•• wastewaste prepre--treatamenttreatament isis a key a key passagepassage toto guaranteeguarantee digestordigestor
operativenessoperativeness in in mostmost technologiestechnologies: progressive : progressive conversionconversion of of 
plantsplants fedfed withwith MSW (Bassano del Grappa, MSW (Bassano del Grappa, CCàà del Bue, del Bue, 
VillacidroVillacidro, , ……): ): importanceimportance of separate of separate collectioncollection qualityquality

•• HigherHigher biogas biogas yieldsyields withwith respectrespect toto otherother europeaneuropean CountriesCountries
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PossiblePossible driversdrivers and and 
factorsfactors limitinglimiting anan

integratedintegrated approachapproach

•• Biogenic C transformed in a fuel Biogenic C transformed in a fuel –– extended benefits (renewable energy, extended benefits (renewable energy, 
economically funded, economically funded, andand amendment)amendment)

•• Less dependant on bulking material availability (i.e. urban areaLess dependant on bulking material availability (i.e. urban areas)s)

•• Wide choice of layouts and technologiesWide choice of layouts and technologies

•• lower lower ““footprintfootprint”” than in compostingthan in composting

•• Environmental problems reduction (Environmental problems reduction (odoursodours) with respect to composting) with respect to composting

On the other hand:On the other hand:

–– Capital and unitary management costs generally higher than in coCapital and unitary management costs generally higher than in composting mposting 

–– Affected by scale diseconomiesAffected by scale diseconomies

–– Waste water management costs can require an integration with solWaste water management costs can require an integration with solid waste id waste 
and water treatment plantsand water treatment plants
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Key Key numbersnumbers

450450--1000 1000 
Euro/Euro/tpatpa

200200--400 400 
Euro/Euro/tpatpa

SpecificSpecific
investimentinvestiment
(BAT)(BAT)

0,40,4--1 m2/1 m2/tpatpa0,80,8--1,3 m2/1,3 m2/tpatpaspecificspecific surfacesurface
neededneeded

AnaerobicAnaerobic

digestiondigestion
CompostingComposting
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AboutAbout plantsplants

•• The The choicechoice of a of a properproper plantplant solutionsolution mustmust take take 
in account in account locallocal and and specificspecific conditionsconditions, , suchsuch
asas: : 
–– Space Space availabilityavailability

–– Capital Capital costscosts

–– RejectReject managementmanagement

–– AmountAmount of of energyenergy supplysupply fundingfunding

–– OpportunityOpportunity of of districtdistrict heatingheating

–– AvailabilityAvailability of of bulkingbulking materialmaterial

–– PossiblePossible integrationintegration withwith WWTP, WWTP, disposaldisposal and and 
composting composting plantsplants
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AD AD integrationintegration in in existingexisting
composting composting plantsplants

1.100.000 tEstimation of compost produced

314.000 t4. Other

498.000 t3. Sludge

1.097.000 t2. Green waste to composting plants

1.271.000 t1. OFMSW to composting plants

3.180.000 tBiowaste treated

100Plants able to treat:
>5.000 t/a green waste
>10.000 t/a OFMSW

171Plants treating >1.000 tpa

220Operating plants

276N° of composting plants in Italy

ElabElab. . CentemeroCentemero e Zanardi, 2009e Zanardi, 2009
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AD AD integrationintegration in in existingexisting
composting composting plantsplants

Contacted plants  
North 12 

Center 4 
South 6 

Kind of plants by substrates 
treated 

 

OFMSW 19 
Green waste 2 (>20.000 t/a) 

Sludge 1 
Territorial context  

Rural 17 
Industrial 3 

Urban 2 
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AD AD integrationintegration in in existingexisting
composting composting plantsplants

BesidesBesides::

•• lacklack of space in 54% of of space in 54% of plantsplants

•• problemsproblems withwith green green wastewaste findingfinding in 18% of in 18% of plantsplants

23%

36%

41%

High problems with odours

Medium problems with
odours
Low problems with odours
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AD AD integrationintegration in in existingexisting
composting composting plantsplants

BesidesBesides::

•• 54% of 54% of plantsplants inclinedinclined toto increaseincrease theirtheir treatment treatment 
capacitycapacity

•• availableavailable toto a a substantialsubstantial revampingrevamping withwith
temporarytemporary interruptioninterruption of of activityactivity in 10% of in 10% of plantsplants

59%23%

18%

High interest for anaerobic digestion

Medium interest for anaerobic digestion

Low interest for anaerobic digestion
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Thank you 
for your attention

Alberto Confalonieri
a.confalonieri@monzaflora.it

+39 335 7829264


