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Historical Overview I Germany

Biogas production is historically established in 4 different fields

1. Treatment of waste water sludge:

- here the better handling of the sludge
was the driving force

- Co-fermentation was not practiced

- technology was developed in the waste water branch

- energetic benefits are by product
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2. Anaerobic treatment of waste water
- from different industries ( specially food production )

WABAG UASB (Upflow Anaerobic Sludge Blanket)
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3. anaerobic digestion of biodegradable municipal

solid waste

- waste treatment

- energy use

Input:
60 000 t/a organic waste

Biogas production
850 Nmé3/h (5,5 MW)

= Sustainability price
2016
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4. Use of renewable primary resources

- running only for energetic use

These will be the focus of this presentation.
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Statements:

1. The intensive start of building biogas plants with
renewable primary resources was caused by the law
(renewable energy law EEG 2000)

2. Driving force was the attractive financial support for the
produced electricity
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Mumber of new biogas plants per year from 2009-2016
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A Intensive research fields

A Competence and knowledge increase

A New companies and professions in these working areas
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Feed:
Solid:
- different resources of organic matter

Liquid:
- manure
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Substrate

manure
organic waste
energy crops

RS

Storage Tank Digester
Input device
->piston pump, screw etc. (solids)
->pump (fluids)

Gas utilization
->CHP (power, heat)
->direct use (heating,

cooking, light)
->upgrading (gas grid
fuel, fuel cell)

Pump Secondary digester
Heat exchanger Digested substrate
->storage and
use as fertilizer
—>treatment
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Liquids Solids

Farm fertilizer Agricultural ferments
ACattle manure ACorn silage
APig manure AGrass silage
APoultry manure Awhole crop silage
ACattle dung AHay
APig dung
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Substrates
: : Fats, proteins, carbohydrates
Biochemical pre-treatments ~_Along<hain polysagrs)
A Microbial pre-treatments g, HE
) 15! phase — Hydrolysis
A Enzymatic pre-treatments I

Fatty acids, amino acids, sugars
Chemical pre-treatments (short<hain polymers and dimgfs)
. —
A Caustic pre-treatments W
A Acid pre-treatments

Short-chain organic acids
(e.g. propionic acids)

Physical pre-treatments Alcohols
A Mechanical pre-treatments 34 phase — Asetie acid formation
A Thermal pre-treatments
A Ultrasonic pre-treatments Acetic acid (CH,COOH), carbon
dioxide (CO,), hydrogen (H.,), efc.
[ |

Combined processes 4™ phase — Methane formation
A Thermal-chemical pre-treatments - —

i Methane (CH,), carbon dioxide
A Thermo-mechanical pre-treatments (CO,), hydrogen sulphide (H,S), efc.

Biogas
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&

A Increase of methane production

A Process stability

A Shorter reaction time, better room yield
Ainvest

A energy demand

ﬁ
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A Dry : 20-40% Dry Mass (DM)

A _ 0 continuously ]
Wet: < 15% DM iy <:
batch
A Mesophil: 37 AC [ reactor ,
continuously
A Thermophil: 70AC el ]<: J
batch
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Plant in Belgorod built by AD Energieinstitut

der Westfalischen Hochschule

Electrical energy : for the local grid

3600 kW,
Since 2012 total 79,4 x 10% kWh

Feed:

input:

Meat leftovers 11.180 /a

Gastric /intestinal contents 2.912 t/a

Fur and hairs 475 /a

Corn silage 20.000 t/a

Sewage sludge 1.820

Pig manure 400 n
Data from AD AGRO/ Water 55 00a
AltEnergo Sum 62.787
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Harvesting and storage
Preparation and feeding
Fermenters

. Gas handling

Energy use

gk wWhPRE




Westfalisches
Energieinstitut

der Westfalischen Hochschule

Production
Harvesting
Storage

Pretreatment
Feed input

Mixing

Gas
Management

Temperature

Process control

Solids
Management




Westfalisches
Energieinstitut

der Westfalischen Hochschule

sales / trade
) | | | |
Biogas plant A A ~ -
gas | Power &
grid sy Heat
biogas crops D (CHP)
. residues i
(= = =)
. PN heat
%, (o= = ¢m : ¢ O il
digestate
return as
fertiliser =) @ fuel
Biomass logistic production of Biogas Biomethane Fields of
production raw biogas upgrading feed-in application

Source: dena, biogasregister 2011
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sales / trade
| | | 1
Biogas plant A A - -
l Power &
Heat
1.5 2
|
w5 ) T heat
]
.l =) ) sy fuel
Biomass logistic production of Biogas Biomethane Fields of
production raw biogas upgrading feed-in application

DM , volume, mass T, VOA /TIC,DM

gas volume engine
electricity, heat

content hours
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Annual Need for Substrate

biogas plant 75 kW,

A3.300tcowmanure( 165 dairy cows; at |
production/a)
A790t corn silage (18ielha; at I 50

biogas plant 500 kW,,.
A2200t cow manure (110 dairy cows,
production/a)
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cereackGPS ( 31

A1100tsi | age f
ha yield)

n si |l age ( Weddyl,100t; a't

ha; avweld 40 t FM/ ha

rom t he permanent gr
Data from: FNR

I




Westfalisches
Energieinstitut

der Westfalischen Hochschule

Production
Harvesting
Storage

Pretreatment
Feed input

Mixing

Gas
Management

Temperature

Process control

Solids
Management




Westfalisches
Energieinstitut

der Westfalischen Hochschule

=>  Development of a supplier branch



