((n) e

Pre-treatment Technologies for Anaerobic
Digestion

Gunther Bochmann
Lucy Montgomery

DIoeNnergy2020+

J



pbioenergy2
Aim of pretreatment technologies @Ku
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= Reduction of specific production costs
= Substrate costs (%)
= |nvestment costs (%)
= Qperation costs (%)

= Realisation by
= |ncreasing the biogas yield
= |nceasing degradation rate
= |ncreasing the plant efficiency
= Reduction of operation costs
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Impact pre-treatment

total methane production

c) pre-treatment increases methane yield
’
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Mechanical

Principle
Mechanical crushing
e.g. cutterbars

Mode of action
Increasing the specific surface

Quelle: IKTS Frauenhofer

= Advantage = Disadvantage
— Relatively low investment costs — Foreign materials reduce life time
— Relatively low energy demand of unit significantly
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Thermal @ ®
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Principle

Thermal pretreatment leads to
disintegration of hard degradable
substances

||||||

Mode of action
Solving of hemicellulose and swelling of

Quelle: Dr. Franke ATZ/D

biomass

= Advantage = Disadvantage

— Higher gas yield — High investment costs

— Exclusively heat demand — Production of inhibiting substances
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Thermo-mechanical

Principle
Extruders crush biomass

Mode of action
Increasing the specific surface

= Advantage
— Degradation rate

— Relatively low investment costs

— Low energy demand
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= Disadvantage

— Foreign materials reduce life time
of unit significantly

TULLN
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Chemical @ °
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Principle

Addition of lye or acid in an additional pre-
tfreatment step

Mode of action
Solving of lignocellulose complex

Quelle: enbasys

= Advantage = Disadvantage
— Higher gas yield — Operation costs
— Faster degradation — Production of inhibiting products
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Thermochemical
@KU TFA
Principle
Support of chemicals through heat
j;‘” ZEE /g/d\m\g v ’\7\7@"‘?7 m————
| T | Ee—

Mode of action L e —
Solving of lignocellulose complex T e T
= Advantage = Disadvantage
— Higher gas yield — Operation costs
— Faster degradation — Production of inhibiting products
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Steam explosion °
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Principle

Heating and abrupt decompression

Mode of action

Rupture cell structures 1

= Advantage = Disadvantage

— Higher gas yield — High investment costs

—  Only thermal energy — Formation of inhibiting substances
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Microbiological

Principle
Additional digester

Mode of action
Reduced pH enables enzymes
to work at their optimum

= Advantage = Disadvantage
— Faster degradation — No higher gas yields to be
— Higher methane concentration expected
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Ultra sound @ °
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Principle
Ultra sound (US) into digester

Mode of action
US frequences lead to cavities or formation
of gas bubbles and their subsequent

Quelle: ULTRWAVES /D

implosion
= Advantage = Disadvantage
— Low energy demand — No direct degradation of biomass

— Low investment costs
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Electrocinetical disintegration @Ku o
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Principle
Addition of high voltage impulses

Mode of action
Electrical field destroys ionic bonding of
cell walls by changing the charge

Quelle: ATRES Group/D

= Advantage = Disadvantage
— Low energy demand — No direct degradation of biomass
— Low investment costs
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Summary/conclusion

= Pre-treatment technologies specific to substrate
= Pre-treatment technologies specific to plant

= Awareness of investment and operation costs

= Energy balance

= Awareness of higher gas yield

= Additional effects of pre-treatment technologies
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BiogasScience 2014

Vienna | Austria

International Conference on Anaerobic Digestion
26" - 30" October 2014

www.biogas2014.boku.ac.at
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