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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO

member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The technical committee on biogas (ISO/TC 255) was established in 2011 in order to
— provide liberalization and facilitation for international trade of biogas installations,

— contribute to international cooperation on technical regulations, standards and
procedures,

assessment

— curb discriminatory technical requirements as the main form of trade protectionism, and

— Jeduce and eliminate the technical barriers 1or international trade or biogas installatio

This|document about terms, definitions and classifications is applicable for biogas pr
anaefobic digestion, gasification from biomass and power to gas from biomass’ sou
condfitioning, biogas upgrading and biogas utilization.

The gvailability of a set of agreed terms and definitions for biogas installations,as wellasac
schemme for the whole biogas chain, is necessary in order to

— 1noderate the communication between the different biogas partiés through meaningful

— facilitate development of regional and national regulations<and incentive programs
Iiogas production and application,

— ¢ontribute to the reinforcement of biogas installations''safety and business competiti
fecognized terms and definitions that clarify the’actors’ expectations related to p
¢ontracts and services as well as reporting on biegas related action plans and road maj

— ¢ontribute to the use of standards by facilitating their development and furtherin
uinderstanding and application of standards.

[SO/TC 255 intends to promote international technology exchange and to accelerate i
application of biogas (products) and-equipment by developing and maintaining globally
stanglards.
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INTERNATIONAL STANDARD ISO 20675:2018(E)

Biogas — Biogas production, conditioning, upgrading and
utilization — Terms, definitions and classification scheme

1 Scope

This document deflnes terms and describes classifications related to blogas productlon by anaerobic

acceptance, operation, regular inspection and maintenance phases.

Biogas installations are, among others, applied at industrial plants like food-and beverag
waste water treatment plants, waste plants, landfill sites, small scale plants next to
companies and small scale household installations.

The following topics are excluded from this document:

pnditioning,
nctionality

b industries,
agricultural

— Eoilers, burners, furnaces and lightening, in case these are not specifically applied for locally

roduced biogas;

— gas-fuelled engines for vehicles and ships;

— the public gas grid;

— gpecifications to determine biomethane quality;

— {ransportation of compressed or liquefiéd biogas;

— fransportation of biomass or digestate;

3ssessment and determination whether biomass is sourced sustainably or not.
This|document describes thefallowing for information purposes as well:

— the parameters to determine the size (e.g. small, medium-sized, or large scale);
— the parameters.to’determine the type of installation (e.g. domestic, industrial);
— the parametefts to describe the type of technique;

— ferms andprocesses in order to develop health, safety and environmental protection g
Ibiogasdnstallations.

hidelines for

NOTH Eoran avnlanation af+ha CSon
I’ HOaH-Expraiateoi-o0+1e>€66

a coa Annav A
e-5ee-Ahhex1r

2 Normative references

There are no normative references in this document.
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and definitions

For the purpose of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

31

anaerobic ¢
biological cd
two main pif

Note 1 to en
biomass (3.9)

Note 2 to ent

3.2

biogas

gas producsd
gas from bid

Note 1 to ent
and/or heavi

Note 2 to ent

3.3
biogas boil
boiler which

3.4

biogas flare

installation

Note 1 to ent
among other
can be applie

Note 2 to ent
system, wind
cabinet, inst3

ligestion
nversion of biodegradable materials by micro-organisms in the absence of oxygeh cre
oducts: biogas (3.2) and digestate (3.19)

(ry: An example of anaerobic digestion is the biological conversion of the biodegradable pa
sources, but also fossil biodegradable sources.

'y: Wet and dry anaerobic digestion systems are applied.

d by anaerobic digestion of organic matter, gasification(3.25) of biomass (3.9) or pow
mass sources and without further upgrading or purifi¢ation

y: Biogas comprises mainly methane and carbon dioxide and/or hydrogen and/or carbon mon
b1 hydrocarbons with two till six carbon atoms.

Fy: Bio-syngas (3.15) is also a type of biogas,

Pr
uses biogas (3.2) as fuel

h

to burn biogas (3.2), Whether superfluous or not

'y: A flare is appli€d-for biogas generated in biogas installations (3.5) or extracted from landfill
b, to avoid methaneand/or hazardous compounds to be emitted into the atmosphere. A biogag
d as safety, etvironmental and/or process device.

ry: A typieal flare consists of, among others, an ignition system, flame and temperature dete
proofibody and combustion chamber, biogas piping, valves, condensate drainage, electrical cg
llatian fixtures, burner head, heat insulation and pilot or ignition burner.

ating

rts of

er to

oxide

sites,
flare

ction
ntrol

Note 3 to entry: A flare can be classified in three main categories: open flare (3.43), enclosed flare (3.23

enclosed high
3.5

efficiency flare (3.24).

biogas installation
installation including its pipelines, pipes and accessories for anaerobic digestion of biomass (3.9),
gasification (3.25) of biomass and waste, upgrading of biogas (3.2), liquefaction of biogas, storage of biogas
(in raw, gas or liquid form), storage of COy, storage of auxiliaries, storage of biomass and digestate (3.19)

) and

Note 1 to entry: Upgrading of biogas includes cooling, compressing, heating, separation, reaction in order to

purify or upg

rade the biogas to a higher methane percentage.
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3.6

biogas pipeline

system of pipework for transportation of biogas (3.2) or biomethane (3.12) with all associated equipment
and stations up to the point of delivery and outside the biogas installation (3.5)

Note 1 to entry: This pipework is mainly below ground, but includes also above-ground parts.

3.7
biogas storage
buffer, gas holder, tank, vessel, bag or similar to store biogas (3.2)

Note 1 ta entrv: The hingaq storage can he part of the fermenter

3.8
biogenic content
orgahic material from biomass (3.9)

3.9
biomass
matgdrial of biological origin excluding material embedded in geologicalformations and/or fransformed
to fogsilized material

Note|l to entry: Biomass is organic material that is plant-based or animal-based, including, but ot limited to
dedidated energy crops, agricultural crops and trees, food, feed aid fibre crop residues, aquatid plants, alga,
foresfry and wood residues, organic agricultural, animal and pro€essing by-products, agriculturfal, municipal
and ipdustrial organic waste and residues whether or not in landfills, sludge, waste water, and other non-fossil
orgaiic matter.

3.10
bionjass pipeline

digestate pipeline
systém of pipework for transportation of liquid biomass (3.9) or digestate (3.19) with alll associated
equipment and up to the point of delivery

3.11
bionjass pretreatment
treatiment of biomass (3.9) with~¢chemical, physical, thermal and biological methods in order to increase
metHane production when the,;biomass is digested or gasified

3.12
bionmethane
metHane-rich gas.with the properties similar to natural gas derived from biogas (3.2) produced by
anaefobic digestion or gasification (3.25) or from power to gas by upgrading

Note [1 to entry”Requirements for chemical and physical properties of biomethane, such as heat cpntent, flame
chardcteristi€s, dew points, traces of chemical compounds, are part of standards for injection of bjomethane in
publif grids and standards for vehicle fuels and are not in the scope of, and thus not described by, tHis document.

Note 2 to entry: In the business, the term “upgraded biogas” is also used instead of the term "biomethane”.

3.13

biomethane potential of biomass

potential of biomethane (3.12) production expressed in normal cubic metres per tonne dry matter of
biomass (3.9)

3.14
biomethane storage
buffer, gas holder, tank, vessel, cylinder or similar to store biomethane (3.12)

Note 1 to entry: In case of liquefied biomethane, this often concerns vacuum insulated tanks.

© ISO 2018 - All rights reserved 3
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3.15

bio-syngas

type of biogas (3.2), comprising principally carbon monoxide and hydrogen, obtained from gasification
(3.25) of biomass (3.9)

Note 1 to entry: Bio-syngas also contains traces of methane and carbon dioxide.

3.16
combined heat and power installation
CHP
gas engine, pilot spark ignition engine, gas turbine or fuel cell using gas to generate electrical power
and useful heat-atthe-same-time

Note 1 to entfy: This is also called co-generation.

3.17
compressed biomethane
CBM
biomethane|(3.12) used as a fuel for vehicles or for other purposes, typically ‘Compressed up to
20 000 kPalin the gaseous state

3.18
compressed natural gas
CNG
natural gas (3.39) used as a fuel for vehicles or other purposes, typically compressed up to 20 000 kPa
in the gaseous state

[SOURCE: IS0 14532:2014, 2.1.1.11, modified — the definition-has been revised and Note 1 to entry has
been deletedl.]

3.19
digestate
remaining effluent from the anaerobic digestion process including solid fraction and liquid fraction

3.20
digester
anaerobic digestion installation including reactors, tanks and related equipment

3.21
dry matter
remaining plart of biomass (3:9) or digestate (3.19) after the removal of water

3.22
emergency|flare
biogas flare | 3.4) which is meant to combust biogas (3.2) during exceptional situations when the bjogas
is not utilized

Note 1 to entfyT EMeTgency fiares can be of the type enciosed fiare (3-23), enctosed nigit effictency fiare (3-24) or
open flare (3.43).

3.23

enclosed flare

biogas flare (3.4) which consists of an enclosed combustion chamber, where the flame is invisible from
the outside

Note 1 to entry: An enclosed flare is burning more efficiently with a relatively higher temperature than an open
flare (3.43), and the burning temperature can be monitored.

4 © ISO 2018 - All rights reserved
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enclosed high efficiency flare
biogas flare (3.4) which consists of an enclosed combustion chamber, where the flame is invisible from
the outside and the biogas is combusted at a monitored and automatically controlled temperature of

1 00
3.25

0°Cto1 200 °C with a retention time of atleast 0,3 s

gasification
process that converts biogenic or fossil-based materials into carbon monoxide and hydrogen

Note 1 to entry: This is achieved by exposing the material at high temperatures (>700 °C), without combustion,

with

Note

CoOTTTr ore oo OOy S S ot oS ttart

2 to entry: Normally, the gasification is followed by conversion into methane and“ca

(methanation).

Note
feeds

3.26

3 to entry: The resulting gas mixture of carbon monoxide and hydrogen is called syngas (3.5
tock of gasification is biomass (3.9), the resulting gas mixture is called bio-syngas,(3.15).

pipeline systems including pipework and their associated stations orplants for the transm

and

3.27

gas Iafrastructure

istribution of gas

gas pipeline

systq
of de

Note

3.28
hydi
theo

Note
input]

3.29
hydi
temp

3.30
injec
upgr
fulfil

m of pipework for transportation of gas with all associated equipment and stations up
livery

1 to entry: This pipework is mainly below ground,but includes also above-ground parts.

aulic retention time
retical average period of time a soluble compound remains in the digester (3.20)

1 to entry: The hydraulic retention time (HRT) is calculated as net digester volume (m3)/d4
(m3/day).

ocarbon dew temperature
erature at a specified pressure at which hydrocarbon vapour condensation initiates

table biomethane
hded biogas (3.2) having natural gas (3.39) quality suitable to feed into the public gri
s thedegal requirements for feeding into the public grid

rbon dioxide

8). When the

ission (3.59)

to the point

ily feedstock

1 and which

3.31

installation owner

legal
3.32

entity, a company or natural person owning the biogas installation (3.5)

liquefied biogas
biogas (3.2) which has been liquefied

EXAMPLE Liquefied biomethane.

3.33

liquefied biomethane

LBM

biomethane (3.12) which has been liquefied, after processing, for storage or transportation purposes

© ISO

2018 - All rights reserved
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3.34

liquefied natural gas

LNG

natural gas (3.39) that has been liquefied after processing for storage or transportation purposes

Note 1 to entry: Liquid natural gas is revaporized and introduced into pipelines for transmission (3.59) and
distribution as natural gas.

3.35

lower heating value
amount of heat that would be released by the complete combustion with oxygen of a specified quantity
of gas, in such-a-way-thatthe-pressurepatwhich-thereaction-takesplaceremains-constantand-all the
products of jcombustion are returned to the same specified temperature, T, as that of the reactants; all
of these profucts being in the gaseous state

[SOURCE: IS0 14532:2014, 2.6.4.2, modified — “inferior calorific value” has been replaced’]

3.36
methane cgntent
mol percentpge of methane in biogas (3.2) or biomethane (3.12)

3.37
methane ngmber
rating indicating the knocking characteristics of a fuel gas

Note 1 to entfry: It is comparable to the octane number for petrol. One-expression of the methane number |s the
volume percgntage of methane in a methane-hydrogen mixture thatin'a test engine under standard condjtions
has the same|tendency to knock as the fuel gas to be examined.

[SOURCE: IS0 14532:2014, 2.6.6.1]

3.38
mixer
agitator within a digester (3.20) homogenizingthe biomass (3.9) in the digester

3.39

natural gag
complex gagjeous mixture of hydrocgarbons, primarily methane, but generally includes ethane, propane
and higher hiydrocarbons, and some.non-combustible gases such as nitrogen and carbon dioxide

Note 1 to enfry: Natural gas can\also contain components or containments such as sulfur compounds ahd/or
other chemicpl species.

[SOURCE: ISO 14532:2014, 2.1.1.1]

3.40
natural gas network
network whlichiis either a transmission (3.59) network or a local distribution system

Note 1 to entry: Network and grid have the same meaning.

3.41
normal cubic metres of gas
volume of one cubic metre for real dry gas at ISO Standard Reference conditions of 15 °C and 101 325 kPa

Note 1 to entry: In the industry, 0 °C and 101 325 kPa are also often used; however, in this document, the ISO
Standard Reference conditions are used.

6 © ISO 2018 - All rights reserved
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3.42

odorization

addition of odorants, normally intensively smelling organic sulphur compounds, to natural gas (3.39) to
allow the recognition of gas leaks by smell at very low concentration (before a build up to a dangerous
gas in air concentration can occur)

Note 1 to entry: Natural gas is normally odourless. It is necessary to add an odorant to the gas fed into the
distribution system for safety reasons. It permits the detection of the gas by smell at very low concentrations.

[SOURCE: ISO 14532:2014, 2.8.2]

3.43
oper flare
biogqs flare (3.4) from which the burning flame is visible from the outside

Note [l to entry: This is also called external combustion flame burner.
Note 2 to entry: The flame burner combustion is not optimal; the combustion tempefature is relatively low.

3.44
organic dry matter
part pf biomass (3.9) or digestate (3.19) which consists of dry matter-containing carbon and originating
from|{living materials

Note [l to entry: Instead of organic dry matter, the term “total volatile solids” is also used.

3.45
orgTic loading rate digester
amonynt of volatile organic dry matter (3.44) entering the anaerobic digester (3.20) over tim, measured
in kilograms per cubic metre digester volume per-day

Note [l to entry: The organic load gives an indication on biological degradation of the substrates (3.54). It provides
information on nutrient supply levels of the microorganisms involved, overload or undersupply of the system as
well §s resulting technical and process contfol measures to be taken. The organic load describes th¢ efficiency of
the apaerobic digester.

3.46
pipeline network
system of interconnected_ pipelines, both national and international, that serve to tgansmit and
distrfibute natural gas (3:39)

[SOURCE: ISO 14532:2014, 2.1.2.1, modified — “grid” has been replaced by “network”.]

3.47
power to gas
gas generated from electrical power from biomass (3.9) origin

3.48
raw biogas
biogas (3.2) directly from the digester (3.20) which is not conditioned, so it is not yet dried and cleaned

3.49

recovered gas

gases such as hydrogen, carbon dioxide, carbon monoxide and/or complex gaseous mixtures of
hydrocarbons, primarily methane, but generally includes ethane, propane and higher hydrocarbons,
and some non-combustible gases such as nitrogen and carbon dioxide which are recovered as a by-
product or residual product of gases from, for example, industrial or thermochemical processes not
being biogas (3.2) and not produced from biomass (3.9)

Note 1 to entry: Recovered gas can also contain components or containments such as sulfur compounds and/or
other chemical species.

© ISO 2018 - All rights reserved 7
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Note 2 to entry: Usually, these gases have a fossil origin.

3.50

relative density
ratio of the mass of a gas contained within an arbitrary volume to the mass of dry air of standard
composition that would be contained in the same volume at the same reference conditions

3.51

renewable non-biogenic gas
gas such as hydrogen, carbon dioxide, carbon monoxide and/or complex gaseous mixtures of
hydrocarbons, primarily methane, but generally includes ethane, propane and higher hydrocarbons,

gacac cilico Y el o da iz S o dion

and some 1
renewable s

Note 1 to en
solar, wind, h

3.52
service pro
legal entity
the biogas in

3.53
solid retent{
period of tin

Note 1 to en
digester (kg)

3.54

158 o nitragan ond diasa L
St Sut—a S e Ot Car o O O o t—yvv

ources not being biogas (3.2) and not produced from biomass (3.9)

an—corbrctibhla
O ComMoasStTIoTe

ry: Examples are gases produced via power to gas (3.47) processes from renewablé power
ydropower or geothermal sources, but not from biomass sources.

vider
r acompany operating on request of the biogas installation owner (3.3%) and/or mainta
stallation (3.5)

ion time
he expressed in days the biomass (3.9) is in the digester(3:20) for anaerobic digestion

try: The solid retention time (SRT) is calculated as the net capacity for biomass content i
daily feedstock input (kg/day).

specific biggas production

standard st
in cubic met]

3.55

hite volumetric biogas (3.2) production*expressed in normal cubic metres per liquid vo
res of the digester per day

specific biggas yield

standard st
dry matter (|

3.56
substrate
part of the 4
catalyst intq

3.57
supplier of
legal entity

hte volumetric biogas production expressed in normal cubic metres per kilogram or,
B.44) of the feedstock

iomass (3.9) which is biodegradable and converted by microorganisms and/or enzym
biogas (3.2)7and/or degradable by gasification (3.25)

thedbiogas installation
brrajcompany which designs, manufactures or constructs and delivers the biogas install

from

from

ning

In the

lume

janic

es as

ntion

(3.5) to the

3.58
syngas

fogas imstatiatiormrowner (3-31)

gas, comprising principally of carbon monoxide and hydrogen, obtained from gasification (3.25) of

fossil fuels

3.59

transmission
activity intended to convey gas from one place to another through pipelines in order to supply gas to

distribution

systems or to industrial consumers

© ISO 2018 - All rights reserved
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treated biogas
biogas (3.2) which is dried until a water dew point of at least 10 °C and conditioned by cleaning from
contaminants like hydrogen sulphide and siloxanes, but from which the CO2 and N3 percentages have

notb

3.61

een decreased yet

treated digestate
digestate (3.19) after partly removing the nutrients such as phosphates, nitrogen and/or water

Note

1 to entry: Treatment can be done by drying, pelletizing, and separating water and nutrients.

3.62
vola
fatty]

Note

3.63
wast
biog(
diges

Note

3.64
wate
temp

Note
this

[SOU
3.65

Wobpe index

caloq]
relat

Note

the syibscript “I”), depending on the calorific value.

[soy

4

ile fatty acid
organic acid containing less than six carbon atoms

1 to entry: These are intermediate products of the biogas (3.2) production process.

e water treatment gas
s (3.2) produced by anaerobic waste water treatment installation er'waste water treaf
tion

1 to entry: Waste water treatment gas is often mentioned as seywage gas.

r dew point
erature at a specified pressure at which water vdpour condensation initiates

yater dew point temperature.

RCE: ISO 14532:2014, 2.6.5.1.1]

ific value on a volumetric basis at specified reference conditions, divided by the squar]
jve density at the same gpecified metering reference conditions

1 to entry: The Wobpe\index is specified as superior (denoted by the subscript “S”) or inferio

RCE: ISO 14532:2014, 2.6.4.3]

Abbreéviated terms

ment sludge

1 to entry: For any pressure lower than the specified pressure, there is no condensation of watler vapours at

e root of the

r (denoted by

CBM

Compressed biomethane

CHP
CNG
HRT
LBM
LNG
SRT

Combined heat and power plant
Compressed natural gas
Hydraulic retention time
Liquefied bio methane
Liquefied natural gas

Solid retention time
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5 Classifications

Biogas installations can be classified in different types (e.g. domestic, farm, industrial) and different
sizes (e.g. domestic scale, small scale, medium scale and large scale). Also, parts of the installations can
be classified in different pressure classes. Classifications are descriptions and categorizations used for
information and better understanding and do not contain technical requirements for standardization.
For this reason, classifications are described in Annex B.

10 © ISO 2018 - All rights reserved
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Annex A
(informative)

Explanation to the scope

Biogas is produced by making use of one or more of the following types of installations:
Womass Storage and preparation (See lable A1 for more detail);
iomass to biogas processes (see Table A.1 for more detail):

— anaerobic digestion;

— gasification from biomass;

— power to gas from biomass sources;

!

iogas, biomethane and syngas storage and management (including flares);

iogas treatment:

— biogas dewatering and cleaning (e.g. hydrogen sulphide and siloxanes);

Ibiogas to biomethane process:

— upgrading;

— combined upgrading and liquefaction;

Ibiogas and biomethane applications;

— raw material for chemical precesses;

transportation fuel (liquefied or compressed);

biogas combustipn ;processes, as far as it concerns applications which are d
specifically used-fer biogas:

boilersused for locally produced biogas;
burners used for locally produced biogas;

furnaces used for locally produced biogas;

lirectly and

lightening by locally produced biogas;

flares;

combined heat and power (CHP) installations, such as:
— micro gasturbines;

— fuel cells;

— gas engines;

— biogas and biomethane distribution:

— compression and pressure control installations;

© ISO 2018 - All rights reserved
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— injection into the pipeline:

— public grid;

— private grid (e.g. raw biogas and treated biogas);
— liquefaction;
— re-fuelling stations;

— process and safety control;

— digestat-smmn&ﬁgmmmmmﬂﬁﬁmm"sion
and conpversion of sludge.

The following topics are excluded from this document:

— boilers,|burners, furnaces and lightening in case these are not specifically applied for lgcally
produced biogas;

— gas-fuelled engines for vehicles and ships;

— the public gas grid;

— specificptions to determine biomethane quality;
— transpdrtation of compressed or liquefied biogas;
— transpjrtation of biomass or digestate;

— assessnjent and determination whether biomass is sotirced sustainably or not.

Table A.1 prpvides an overview of the categorization-of the different processes.

12 © ISO 2018 - All rights reserved
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Table A.1 — Overview of different biogas production processes

ISO 20675:2018(E)

Anaerobic digestion Gasification from biomass Power to gas from E:::ln:::ss
Biomass containing substrates |Biomass containing substrates for |Power to gas from —
for anaerobic digestion: gasification: biomass sources:

— Manure — Manure — Electricity from
— Sludge — Sludge biomass
sources
— Organic waste and residues: |— Organic waste and residues:
— Water
__ Household waste —  Household waste
and
— Agricultural residues — Agricultural residues — co,
— Industrial residues — Industrial residues
— Industrial effluent — Industrial effluent
— Food residues — Food residues
— Landfill — Landfill
— (ompost — Compost
— Waste water — Ligno-cellulosic biomass
(wood)
— Hnergy crops
Mair} components/gases: Main components/gases: Main —
CH4 t+ CO3 (raw biogas) CO + Hp (bio-syngas) components/gases:
Hy
Treafment Methanation Option 1 Optipn 2
Methanation catalyst |Anagrobic
+ CO2 (e.g. from digegtion
anaerobic digestion)
Bioghs Biogas((CH4 + CO3) Option 1 Optipn 2
CHy Biogps
(Methanation gas)
Upgttading Upgrading Upgrading —
Bionmpethane2 Biomethane2 Biomethanea —
a  Biomethane can exist\in“the gaseous or (after liquefaction) in the liquid form both at different temperatures and
presqures.
This[document describes for information purposes as well:
— the parameters to determine the size (e.g. small, medium-sized, or large scale);
— the€parameters to determine the type of installation (e.g. domestic, industrial);

for biogas installations.

the parameters to describe the type of technique;

Figures A.1 to A.3 show the scope of this document in schemes

Figure A.1 shows an example of the most simple biogas production process.

© ISO 2018 - All rights reserved
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Figure A.2 s
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Application locally
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\ 4
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Figure A.1 — Scope of standard schematic overview: Simple biogas production process
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hows an example-of the biogas production process based on power to gas from biomags.
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re possible pathways.
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Figure A.3 — Scope of standard schematic overview: Power to gas from biomass source process
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Annex B
(informative)

Biogas characteristics, processes and classifications

Biogas characteristics

Bioggs is produced by

The

dnaerobic digestion of biomass, or the conversion of a part of the organic matérialg
making use of microorganisms without the presence of oxygen,

¢onversion of the products of biomass gasification, or
¢onversion of the products of power to gas from biomass processes.

processes are described below.

Biogas consists of a main part of methane, carbon dioxide, nitrogen, oxygen and, in case of
hydrpgen. Furthermore, contaminants like hydrogen sulphide; siloxanes, hydrocarbons an
present. The percentages depend on the feedstock and thetype of process. The caloric value

cubi

¢ metre of methane is about 36 M] per normal cubi¢metre.

Bioggs properties can be described by

B.2

B.2.

For
tech

B.2.

¢nergy parameters such as kWh/Nm3 and/er Wobbe index,
physical parameters like dew points,pressure, temperature,
¢hemical parameters: chemical composition, and

biological parameters: biogénic content, biological composition.

Description of the processes and the used technologies

| General

Informatienpurposes, a short description is included regarding the most used pr

in biomass

gasification,
d others are
of anormal

bcesses and

Lologies mentioned in Figure A.1.

Storage of biomass

Biomass is stored depending on its characteristics (solid or fluid, e.g. waste, sludge, manure) before it is
led to the digester. Biomass can be stored in silos, storage tanks, and basins.

B.2.

3 Treatment of biomass

Biomass can be pretreated with chemical, physical, thermal and/or biological methods in order
to increase methane production when the biomass is digested. For example, it is possible to include
hydrolysis as a pretreatment step in order to speed up the process. Sometimes, additives like enzymes
or agents are added to the biomass (substrate) in order to improve the fermentation process.

© ISO 2018 - All rights reserved
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B.2.4 Fermentation

The purpose of the fermentation process is to convert a part of the organic materials in the biomass to
biogas, making use of microorganisms. This process is anaerobic, without the presence of oxygen. The
biomass can be solid or fluid and can be added batch-wise or continuous flow.

A distinction can be made between psychrophile (0 °C to 20 °C), mesophile (20 °C to 45 °C) and
thermophile (45 °C to 75 °C) fermentation. At higher process temperatures, the fermentation process
will run faster, by which reason more biogas is produced in a shorter time. In such cases, heat is added
to keep the microorganism at the desired temperatures. Psychrophilic fermentation can occur at
environmental temperatures spontaneously. Most of the usual fermentation installations are working

in the meso
a mesophilig
“wet” mean

Biogas can {
be batch flo
(expanded g
demand (B¢
water and fq

For a more dletailed scientific explanation of the anaerobic digestion process, refer to the Internat

Water Assoq

B.2.5 Dig

Digestate is
itis remove

B.2.6 Dig

For treatmg
importance
Sometimes,

Methods of
with each of

physica
concent]
belt prd
liquid fj
phosph

hygieni

piTiC temperature ared. SOITEIES, a tHer o piic process as a (TSt Step s combited
process as a second step. Wet and dry anaerobic digestion systems are applied (in.get
b able to pump).

ilso be produced during anaerobic waste water treatment processes. Thesé processe
v or continuous flow. Examples are UASB (upflow anaerobic sludge bed)r€actors and

D) and/or total suspended solids (TSS) are important for the organic load of the v
r the biogas potential.

iation (IWA) anaerobic digestion model number 1.

pstate storage

stored depending on its characteristics (solid orflirid, e.g. waste, sludge or manure) b
| from the biogas production site. Digestate can be stored in silos, storage tanks, and b4

bstate conversion

ent of the digestate, concentrating\ef the minerals and reducing the volumes a
In case the minerals are eliminated, the treatment is called digestate conve
this treatment is combined with'the fermentation process.

digestate conversion arecdescribed below. Sometimes different techniques are comt
her:

separation of the §elid part and the liquid part, which can also lead to reduce the mi
ration in one of these phases. Examples are filter press, screw press, jack-screw press,

hte is concentrated and in the liquid fraction the nitrogen is concentrated;

vation/of the digestate at increased temperatures for a certain period of time;

precipit

ss, rotation filtration, brush filtration or decanter. For example, after a screw presg,
action can-be led via a decanter. In the effluent of this decanter in the solid fraction,

with
leral,

5 can
EGSB

ranular sludge bed) reactors. The chemical oxygen demand (COD) and /arbiological oxlygen

yaste

ional

cfore
sins.

re of
sion.

ined

neral
Kieve
the
the

afinn nF nhncnhafnc ]ll!ﬂ prnr’]nrfw\h nF cfrlnnfn (marrnncnlm ammonium nhncnhaf

), in

order to separate phosphates and also nitrogen for an 1mp0rtant part in granulars (addltlon of

magnes

ium salts);

ammonium;

water, which can be disposed on the sewage or can be reused for cleaning or irrigation;

16

aeration in order to stabilize active digestate after the fermentation;

eutectic freezing of digestate (drying by freezing) in order to separate water.

separation of liquid nitrogen concentrate by stripping ammonium and after this, regenerating the

ultrafiltration, electrodialysis or reversed osmosis to concentrate the minerals and separate clean
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