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SYNTHETIC OR

/ NATURAL COVER

LAGOON

RECYCLE *

EFFLUENT

Anaerobic Lagoon

Generally unheated

Natural or synthetic cover
Depth - 1 to 6 m

HRT - 10 to 90 d

COD loading - 0.5 to 2 kg/m3-d
COD removal - 30% to 90%

Sludge removal - every 2 to 5 years
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BIOGAS
MIXERS

Contact Process

Mixed, heated, sludge recycle and gas
collection

CONTACT DEGASIFIER
REACTOR

RecveLe Generally with degasification and solids

separation

HRT-1to10d

SRT->20d

COD loading - 1 to 5 kg/m3-d
COD removal - 70% to 95%
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BIOGAS

Filters

INFLUENT

Heated, gas collection, effluent recycle, with
media

Upflow or downtlow

HRT-05t02d

DOWNFLOW = 5
RECYCLE ,yscoopic EFFLUENT SRT->50d

FILTER COD loading - 5 to 20 kg/m3-d

COD removal - 70% to 90%
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Expanded/Fluidized Bed

Heated, gas collection, with effluent recycle
HRT - 1 to 48 hrs

SRT->100d

COD loading - 10 to 40 kg/m3-d

COD removal - 60% to 85%

BIOGAS BIOGAS

RECYCLE‘ EFFLUENT EIFLUENT T

Bt < BIOMASS ™
\\ < % SEPARATOR

RECYCLE\
q

A
R, S

INFLUENT
GSB REACTOR FFC REACTOR
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BIOGAS

Hybrids

RECYCLE EFFLUENT

o r 1A
MEDIA

SLUDGE

Numerous combinations of technologies
HRT-05to3d

SRT->50d

COD loading - 5 to 15 kg/m3-d

COD removal - 70% to 95%
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. SEPARATION
N

UASB Process

Heated, gas collection, effluent recycle with
proprietary settler and seed sludge

May include preconditioning, and sludge
storage systems

HRT-025to 1.5d

SRT ->100d

COD loading - 5 to 20 kg/m3-d
COD removal - 80% to 95%




Expanded Granular Sludge Bed
Bioreactor

SEPARATION

BEAFFLE
PLATES

GRANULAR
SLUDGE
BED
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pH value

Temperature

Loading rate

Retention time (HRT/SRT)
Toxicity of the trace elements



Kottnota Avtidpaostnowy

Avaeofiag ymvenong

TS > 8 to 10%

Plug Flow (PF)

Continuous - stirred tank reactor (CSTR)
Lagoon (ANL)

Contact (ANCP)

Staged

% Soluble COD > 80%

UASB
ANF
EFB
ANHYB

TS <8to 10%

Lagoon (ANL)
Contact (ANCP)
Upflow sludge blanket (UASB)

Filters (ANF)
Expanded/fluidized bed (EFB)
Hybrids (ANHYB)
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Avaeofiag ymvenong

Low-Load Technologies g o dium-Load Technologies

» <2 kg TCOD/m3.d or less

— Natural cover lagoon

\ , ‘ * 2to 5 kg TCOD/m3.d
— Synthetic cover lagoon
_PF — Contact process
— CSTR — SBR

High-Load Technologies Very High-Load
Technologies

* 5t020 kg TCOD/m3.d

— Filter
— UASB e >20kg TCOD/m3.d

— Hybrids — Expanded/fluidized bed
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Total Solids (%)
5 10 15 20 25

Water Added Bedding Added

As Excreted

Classification Liquid Semi-Solid Solid

Handling Options Pump Scrape Scrape and Stack >

Biogas Production Recommended Not Recommended >

Digester Type Covered Complete

Lagoon Mix
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Evyxateatrpeves Lovaoeg
noyxocpimwg (2005)

PF
CSTR
Staged
ANL
ANCP

UASB
ANF
EFB
Hybrid
Others
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Anaarolac Digestior

Landfill Gas

Gaeotharmal
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Potential for cost reduction: RE generated electricity

U n-competitive

FE STE trough

Ef STE toweer

» Tkl
E! Wigne m Biomass steam N Biomass gasification

Meeothermal B Biomass cofinng
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Competitive

Cost reduction potential
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Figure |: Number of operating anaerobic digesters in select European countries.
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Source: Country Report of Member Countries, Istanbul, April 2011. IEA Bioenergy Task 37.
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2 DUTTEQOLOUA T
B H nopoywyn nAentomng evepyetog amo tny
AVAEQOLLO YWVYELTN ATOBANTWY LTOAELTETOL
TEYVOAOYINO WOTE VO ELVOL OLVTOYWVLOTINY] E T
ovpBatina nobotpo. EEotpobvtot pepovmpeves
TEQLTTWOELS BLO MY YOVIUWY ATOBANTWY

B OAOnANOWIEVEG ADGELG OLILYELOLONG TWY XTOBANTWY
oev TpofBiemovy Brwaotun epappoyn g AD oe
GLYMEVTOWTINES LOVAOES YWELG ETLOOTNON

B H enhentiun epappoyn e AD pnoget va
OLCYEQALVEL TYV TTEQULTEQW ETEEEQYOOL TWY
aTORANTWY
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