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RECOVERING ORGANICS AND ENERGY FROM MSW



2

ÅDeveloper and owner of DRANCO 

technology: dry continuous digestion 

technology developed in early 80ôs

ÅOWS founded in 1988: >30 years 

experience in anaerobic digestion of 

household/municipal organic waste (SSO 

ïOFMSW ïFood Waste)

Å85 people

Å30 projects in 15 countries, >9 million tons 

processed to date

ÅHQ in Belgium; in Ohio since 1990

Brief CV of OWS
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COMMERCIALLY PROVEN TECHNOLOGY for OVER 25 YEARS
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THE DRANCO TECHNOLOGY 

DRANCO DIGESTER

Feeding tubes

Gas storage

Feeding pump

Dosing

screw

Extraction
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TRIFECTA: ENERGY, RECYCLABLES AND COMPOST FROM MSW

ÅOrganics in MSW represent the largest potential for increasing 

diversion and recycling ïbut how to separate them for reliable 

AD and clean compost? At the curb or at a facility?

Å Inorganics/plastics in MSW represent thermal conversion 

opportunity ïbut how to eliminate the wet organics?

ÅRemaining recyclables in MSW represent potential added 

recovery ïbut how to separate a saleable fraction? 



http://www.americanbiogascouncil.org/biogas_howSystemsWork.asp6

http://www.americanbiogascouncil.org/biogas_howSystemsWork.asp


MANURE

STOVER

STUBBLE

SPOILAGE

COMPOSTED MORTALITY

ENERGY CROP

GLYCERIN

SYRUP STILLAGE Value of energy depends on market conditions

BLEACHING CLAY and type of energy produced

COBS AND HUSKLAGE

SPOILAGE

BAKERY

FATS, OILS AND GREASES

VEGATABLES

WHEY

OTHER DAIRY WASTE

RUMEN CONTENTS

ANIMAL RENDERING FATS

SHREDDED OFFICE PAPER

SHREDDED CARDBOARD Use of effluents depends on local

  market conditions 

 Opportunities for new business 

LEAVES   development

GRASS CLIPPINGS

RESTAURANT WASTE

CAFETERIA WASTE

Choice of process dictated by feedstocks Biogas production is determined by feedstocks and process

Need to know what is available Both processes require carbon:nitrogen balancing Quantity and composition of effluents depends on 

 where and at what cost Either process could be local or central   inputs and process

COMMUNITY

BIOMASS ENERGY FACILITY FEASIBILITY STUDY

AGRICULTURAL

AG PROCESSING BYPRODUCTS

FOOD PRCESSING RESIDUALS

PAPER WASTE

DRY DIGESTION

20-45% TOTAL SOLIDS

40-100 SCF/GALLON 

BIOGAS

Minimum Economical Size: 

50,000 ton/yr

WET DIGESTION

5-13% TOTAL SOLIDS

1-10 SCF/GALLON BIOGAS

Minimum Economical Size: 

25 million gpy

 

BIOGAS

~600 btu/scf

 

LIQUID NUTRIENTS

Composition depends on inputs

Quantity depends on process

SEPARATED SOLIDS
Composition depends on 

inputs

Quantity depends on process

MEDIUM BTU GAS SOLD TO 

LARGE USER

HIGH BTU GAS SOLD TO 

LARGE USER OR UTILITY

ELECTRICITY SOLD TO 

LARGE USER OR UTILITY

USE AS VEHICLE FUEL 

REPLACEMENT

DIRECT LAND APPLICATION

CONCENTRATION AND BULK 

SALES

ALGAE CULTIVATION

GREENHOUSE 

AQUACULTURE

BIOGAS ςUniquely flexible in feedstocks, process, products and 
revenue streams

CELLULOSIC 
ETHANOL 

PRODCUTION



HOW DOES AD COMPARE?

COMPOST  >  SOIL  > FRESH  WATER  > MARINE WATER > LANDFILL

ANAEROBIC DIGESTION
95ϲF  or 135ϲF 

140ϲF+
35ϲF - 85ϲF 

Variable



HOW DOES AD COMPARE?

ANAEROBIC DIGESTION
Multiple Bacteria

COMPOST  >  SOIL  > FRESH  WATER  > MARINE WATER > LANDFILL

Fungi + Bacteria   
+ Actinomycetes Bacteria only (almost)   



METHANIZATION

DEWATERING

PULPING

Inoculation-

loop

Heavies

Recycle process water

SSOW

Heat

Fresh

water

Pre-

chamber

Floating scum

Biogas

Composting

Water treatment

10-15 % TS

WET SYSTEMS



BATCH SYSTEMS

UASB

C. Hybrid 
batch-UASB

A. Single-stage B. Sequential batch

MatureNew Old



Digested
paste

Biogas
recirculation

C.B.A.

Feed

Feed Digested
paste

Feed Digested
paste

Inoculum recycle

Dry continuous systems design (A - Dranco, B - Kompogasand 
BRV , and C - Valorga)

DRY CONTINUOUSSYSTEMS



Benefits of Anaerobic Digestion

Waste Management Energy Environmental Economic

ÅBiological process
ÅMature technology
ÅSmall footprint 
ÅReduceswaste 
volume
ÅVery efficient and 
complete 
decomposition
ÅNutrient recovery
ÅLǘΩǎ recycling, not 
disposal

ÅNet-energy 
producing
ÅMultiple end-uses
for biogas:
ÅHeat/electricity/both
ÅPipelinequality, 
renewable natural gas
ÅVehicle fuel
ÅVery reliable
ÅBaseload renewable 
energy (not 
intermittent)

ÅComplete
biogas/methane 
capture
ÅOdor reduction
ÅReduced pathogens
ÅReduced greenhouse 
gases
ÅAddresses nutrient 
run-off
ÅIncreased crop yield

ÅReduced waste 
volume
ÅReduces costs
ÅJobs (temporaryand 
permanent)
ÅBalance sheet: 
changes an expense 
to revenue
ÅWorks well with 
composting (biogas 
first)
ÅMarketing: A 
Greener Choice



14

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

1.000.000

2.000.000

3.000.000

4.000.000

5.000.000

6.000.000
P

e
rce

n
ta

g
e
 (cu

m
u

la
tive

)

In
st

a
lle

d
 c

u
m

u
la

ti
ve

 c
a
p

a
ci

ty
 (

t/
y)

MSW cumulative Biowaste cumulative

Percentage MSW (cum.) Percentage biowaste (cum.)

AD is Equally relevant to SSO and OFMSW



15

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

1.000.000

2.000.000

3.000.000

4.000.000

5.000.000

6.000.000

7.000.000

8.000.000

9.000.000
P

e
rce

n
ta

g
e
 (cu

m
u

la
tive

)

In
st

a
lle

d
 c

u
m

u
la

ti
ve

 c
a
p

a
ci

ty
 (

t/
y)

Codigestion cumulative Solid waste cumulative

Percentage codigestion (cum.) Percentage solid waste (cum.)

Co-digestion of Solid Organics at WWTPs has limits
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SSO

ÅEconomics, logistics vary by community ïdo it where 
it makes sense

ÅSeparate collection will get ~50%, composition will 
vary greatly between residential/ICI

ÅTailor pretreatment for AD system requirements

OFMSW

ÅAchieve >85% diversion

ÅShift collection savings to pretreatment costs

ÅCan be sole route, or in addition to SSO 

ÅDepending on primary goal (SLCP reduction or 
organics recovery), spend proportionately on compost 
or ADC production

Develop both SSO and OFMSW pathways



17

ÅAchieve higher overall diversion by converting 
food/green waste, soiled, non-recyclable paper

ÅMaintain waste treatment fee paradigm, but 
combine with organics recovery and recycling

ÅExpedite permitting (?)

ÅBeing ñneighborlyò by reducing open time, 
emissions, odors

ÅñMarry intoò market expertise for compost 
production and sales

ÅEliminate redundant capital expenses for 
pretreatment

ÅManage seasonal volume/composition 
fluctuations

Integrate AD+Compost
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CASE STUDY:

Hengelo (The Netherlands)
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HENGELO: DIGESTION OF BIOWASTE
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HENGELO: DIGESTION OF BIOWASTE
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HENGELO: DIGESTION OF BIOWASTE

BIOWASTE

50.000t

(< 60mm)

DOSING UNIT

FLARE

GAS STORAGE COOLING

BIOGAS 

ENGINES

Electricity

Biogas

MIXER /

FEEDING PUMP

DRANCO

DIGESTER

3.450 m³

STORAGE 

TANK

Digestate
MIXING

Liquid 

organic waste

Pretreated 

biowaste

COMPOSTING

Compost

BOILER

Heat

Steam
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Å Capacity:

ï55,000 tpy 

Å44,000 tpy biowaste

Å5,500 tpy overdue products

Å5,500 tpy liquid products

Å Digester volume: 121,835 ft³

Å Start-up: 2011

Å Digestate is mixed with 2.5ò-6ò 

fraction

=> dewatering is avoided

Å Biogas production

ï100% gas engines (2 x 1.2 MW)

ïHeat is used in district heating 

network

HENGELO: DIGESTION OF BIOWASTE
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HENGELO: DIGESTION OF BIOWASTE

Existing aerobic

composting: 3.7 acres

Anaerobic 

digestion: 0.4 acres
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WHY LOOK AT MIXED WASTE?

ÅSome communities find separate collection unaffordable

ÅEven with SSO collection, remaining organics in mixed MSW 

represent the largest potential for increasing diversion and 

recycling

Å If we can produce a clean compost and recyclable fractions from

mixed waste, then a significant increase in diversion: ZERO 

WASTE (>90% diversion) becomes attainable

ÅBut so far mixed waste compost has been of low quality

HOW DO WE GO ABOUT IT?
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ADVANTAGES DRANCO DIGESTION for OFMSW

Å Less intensive pre-treatment

ïSized to <2ò diam. (e.g. corn cob) rather than <3/4ò (e.g. thumbnail) 

as for wet digestion

ïNo need to remove all grit and plastics

ÅNo floating layers

ÅNo settling/accumulation in the tank or percolate system

ïNo need to remove paper

ÅSoiled paper beneficial to C:N ratio  and energy production 

ÅNo mixing equipment inside the digester; increased viscosity OK

Å Higher flexibility, more energy production

ïTotal solids content in digester 15 ï40%

ïIntensive and reliable digestion

ïNearly 100% of organics in MSW converted to biogas and compost
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MAXIMIZES VALUE OF SOILED PAPER

PAPER 
RANGE

ORGANIC
WASTE
RANGE

RCNG+LCFS+D3 RIN VALUE 
EQUIVALENT OF >$150/TON SOILED PAPER
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BOURG-EN-BRESSE PLANT 

(FRANCE)


