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Bio2Match tool

Bio2Match tool guides the user to the optimal match between biomass resources and conversion technologies. The
conversion technologies have specific requirements for the biomass input while biomass varies widely in
composition and characteristics.

The tool uses 2 databases to find an optimal match for each biomass and technology.

One database consist of technology criteria, specific for each technology. The other database consist of biomass
characteristics. The matching tool uses these databases to create an optimal match for each technology and
biomass. This helps the user to find the most suitable combination to process biomass to certain end-products.

In the next slides one can see step by step how to select the conversion technologies and biomass, the matching
overview and the details of the matches and no-matches.

Bio2Match tool is developed by BTG Biomass Technology Group and Wageningen University and Research. The tool
is first released in S2Biom-project and upgraded further in MAGIC-project.

The tool is available at: http://magic-h2020.eu/bio2match-tool/
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Working principle of the tool

The tool will use biomass properties
and the technology criteria to make a
match.

If there is a fundamental match, the
conversion can be carried out.

In case there is no physical match a
pre-treatment, such as drying, can be
carried out to make the conversion
possible.

The tool allows to search and review
several biomass types and conversion
technologies at one glance.

Biomass database

Step 1 Step 2
Biomass properties Pt o
—> Fundamental Physical 5
——> matcH? [T : MATCH ?
Technology criteria
Technology database NO NO
x Basic
Treatment

4



Getting started

Below is the tool window as user will see it when starting. On the most left are Conversion technology categories in the tool (1).
Next to it are Biomass types (2).

Switch rows and coumns Name Syngas to methanol (41) Producer gas to biomethane (44} Syngas to FT-diesel (52) » B Ansercbic digeston e
» B Biochemical treatment (]

» B Syngas piatform [ » B Production from forests [ Finai folings from conifer tress ° ° ° » B Extraction of pralein (]
+ I Extraction of flbers » 1 Primary residuss from foresis Thinnings rom noncoriter roas ] ] © » I Owochemical procsssing []
» I Oleochemical processing » B Primary production of lignacellulosic bio, Trinnings from conifer trees o o ° » Bl Physical reatment
+ B Diract combuston of scid biomass » B Agricultural residuas » B Thermal comversion ]
» I Anaerabic digestion » I Grassiand
» B Biochernical treatment » B Othor land use
+ I Torrefaction » I Secondary residuss from woad indusiries
» [l Extraction of protein » B Secondary residuss of industry wilising
+ B Trealment in subcritcal water » B Municipal wasta
» I Fast pyrolysis » B Wasta from wood
» I Gasification technologies » B Ol from o crops

» I Multipurpose crops

Product groups.
heat

electricity
biofuels and biobased products

Marme Group

©  Physical match

Fundamental match, na physical match
©  Nomatch
© Mot taken into consideration

# Missing data
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Switch rov
Columns - Conversion technologies
= fm Syngas platiorm (]
Syngas to FT-diesel (52) (]
Syngas to methanol (41) (]
Producer gas o biomethane (44) (]

» [ Extraction of fibers

» I Oleochemical processing

» I Direct combustion of solid biomass
Anaerobic digestion

Biochemical treatment

Tonetocion Making the selection

Extraction of protein

Treatment in subcritical water
Fast pyrolysis

Gasification technalogies A) By clicking each group, one can see all the possible conversion technologies/biomass types under the
> category.
~ T Production from forests (]
Stemwood from final fellings originating from nanconifer trees [] . . . f
Stemuca fom i elings argrnatng o coner rees ° For example: under Syngas platform one can see three different conversion options. Under Production from
Stemwood from thinnings originating from nonconifer trees. 2 " i b
Stamwood from fimingscrignating Fam confr Toes ° forests, all this type of biomass in the database is shown.
Primary residues from forests
» F‘nma: production of lignocellulosic biomass crops
A B) One can select the whole group, like in the top two figures, or select only some of them for the comparison.

Other land use
» [ Secondary residues from wood industries

Secondary residues of industry utilising agricultural products

Municipal waste
» B Waste from wood
» I Oil from oil crops

Muitipurpose crops

Production from forests

Stemwood from final fellings originating from nonconifer trees
Stemwood from final fellings originating from conifer trees
Stemwood from thinnings originating from nonconifer trees

Stemwood from thinnings originating from conifer trees
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Looking at the Match overview

When one has selected the conversion technology and the biomass types of interest, the match is shown in the middle in the Match box (3). The green mark indicates a match
and the red cross indicates a no-match.

The characteristics that are taken into account for the matching are shown in box (4). By default all of them, except Physical treatment is selected. This is explained in more detail
in the next slide.

When one selects one of the match/no-match (box 3), Matching overview (5) shows an explanation.

The symbols used in the tool are shown in the Legend box (6). One can filter out their desired product in the Product groups box (7). This selection removes the conversion
technologies from the selection that do not produce this product.

Matching charactaristics

Select rows and columns

Bwiteh rows and calumns Hame

Loguing rasiches from fina falings from nonconifr reas

» i Syrigas platform » I Productn from forasts Miscanthus

Fast pyrolysis of clean wood (23) Fast pyrolysis of residues (24) C -:mmk.mnuum
+ I Biochamical treatment

+ I Extraction of fibars

+ I Extraction of proten

» m Extraction of fibars

» I Oleochernical processing
» 1w Diroct combustion of ok blomans
» B Anaaroblc digesion

» i Blochamical treatmant

» I Torrstaction

» o Extraction of peaten

» I Troatmant n subcritical water

+ B Primary rasicuas from forosts
i Lopging reskdues from final felings orgin
i Logging roskiues from fina felings origin
4 Lopging roskduos rom thinrings from na
i Lopging roskiues from thinrings from con
i Stumps from el fol

dginatirg fom
[l Stumps from final fellings arginating om.
* s Primary production of ignacelulosis biomas

* B Fast pyralysin i SRC Wilow
e Fast pyronyeis of tharmochanical fraction i SRC Poplar
s Font pyrotysis of tharmochencal irsciicn i Other SRC

[l Pyrolysis ol diosal (40)
I Co-processing of FPBO in FCC (76}

i Fant pyrotysis + Mutile dasel combust

B Ft pyronysi of chaan wood (23)

s Ranicuen pyrolysis + Boler for heat, valu,
[ Rosidues pyralysis + CHP plan, valus o
I Fast pyrolysis + Baller for heat, vk cha,
i Fast pyrotysis of rosklues (24)
e Pt pyrotysis + Industial stasen bober, v
T Fast pyroysis + CHP plan, valua chain o
» I Gasfication lachnolegios.

@

i SRC Black Locust
i SRC Sibarian Eim fom marginal lands
s Sorghum

o {Poronnial grass)
oo (Peranll orop)

[ Road Canary Grass (P gross)
i Tl Whealgrass from marginal lands
i Adrican fodder cane from marginal lands
+ b Agrioulurad osichies
i oo shaw
i Corsals stiaw
[ Ol saed rapa straw
[ Maize staver
i Sugarbant joavas
i Sunfiower siraw
i Rosiduns. fiom winoyarcs
i Fosicuns. from il tree plantations (appl
[l Rosichaos om olrves. rea plantations
i Rosicuos from citrus tree plantatians
I Rosiduas from nuts plantations
» o Grasaland
» I Ot lanc usa
+ B Sacordary rosicues Fom wood indusirias.

+ I Sacordary resichues of industry utlising agri

Talh Wheatgrass from margine lands.

Maiza stover

Matching overview for biomass type “Tall Wheatgrass from marginal la

Ash content

3)

" and convorsion “Fast pyrolysis of rosidues (24)"

o000

Group

Themal cowersion

oBoo

+ I Oloachormical processing
» I Physicad troalment
+ I Thormal comvarsion

G‘ ecocoo

Product groups

toal
wloctricity
biofuels and biobased procucts

Q...

» I Mulipurpose erops ‘Ash malling benavior (DT) Tharmal comvarsion [-] ©  Physicsl mak
ynical matcn
Bk domaty, BO Phiysical vwatrent Fundamantal maich, no physical match
Chiorina content Themal conersion O Momatch

@)
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Details of the Match 1/2 Anaerobic dgestion
Biochemical lreatment

Extraction of fibers

The matching is taking into account the fundamental and physical properties > B Exvaction of proin
of the biomass. Fundamental properties are properties that cannot be » B Oleochermical processing
affected after harvesting these are, for example, ash content, ash melting 1 Pryscalveatment
behaviour, chlorine and nitrogen content. Physical properties are the density
and moisture content, which can be influenced by a pre-treatment of the
biomass. For example, to make too moist biomass suitable to be processed by MatCh
drying. Wk

o onenely

Thermal conversion

Fast pyrolysis of chean wood (23) Fast pyrolysis of residuss (24)

In Matching characteristics (4), Physical properties is by default un-selected.
This way the user always has the fundamental match shown. First the
match/no-match concept is explained with this setting.

Match

Matching overview (5) shows all the criteria taken into account for the match.
In the selected case the following fundamental properties constitute to the
match:

* Ash content

e Ash Melting behaviour (DT)

* Chlorine content © Physical match

* Nitrogen content Fundamental malch. o physical mach g
© Nomatch
©  Nottaken into consideration /

The green marker appears in top of the green box (see black circle) for
indication that the biomass properties are matching with the technology
criteria in a specific range or class. These are explained in more detail on page
10.

Missing data

As Physical properties (*) are not selected in Matching characteristics (4),
these are not taken into account and the marker is grey, as described in the
Legend.

Fast pyrolysis of clean wood (23) Fast pyrolysis of residues (24]

No-match atcing v o cmssa e Tall Whslsae fom marinalance” i comrsion st pyoyes o s 247

In this case, same properties are taken into account as for above. Matching o S— ———
overview (5) shows that the reason for excluding the biomass (Tall wheatgrass Aot el b (O » on S S - —
from marginal lands) is because the Ash content is too high. Ash content is a S Tre— -
fundamental property and therefore it results in a no-match. Mrsurn s U—

Mitrogen contant Tharmal comvarsion -]
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Details of the Match 2/2

Here the difference between fundamental match and physical
match is explained.

For this example, another technology (Ethanol from
lignocellulose) is chosen in the Conversion technology (1), the
biomass selection remains the same. As by default the Physical
properties (*) in the Matching characteristics (4) is not
selected. And the Match box (3) shows all combinations
matching.

Matching overview (5) shows
also that Physical treatment
is grey (not taken into account).

L)
et 1 2
4—-—

Physical treatment
Biochemical reatment [ I l

Biochemical reaiment [ /
Physical treatment T I

When selecting the Physical properties (*) in the Matching
characteristics (4) one can see that the overview changes (see
the figure on the right).

+ I Anaerotic digestion
» Iim Biochemical reatment
» Im Extraction of fibers
+ I Extraction of protein
+ I Oscchermical processing
» I Physical treatment
» I Thermal conversion

A triangle appears where a match was indicated in the Match
box (3). +, This indicates that fundamental match is
possible, but physical match is not. The Matching overview (5)
has changed now also. A grey marker for Bulk density has
turned green (arrow a). For Moisture content the triangle has
appeared (arrow b) meaning that it is too high and the biomass
needs a pre-treatment (drying) and therefore, there is no
physical match.

Group
Biochemical treatment

Physical treatment

Biochemical treatment

Physical treatment

[

[
Biochemical reatment (-]

[

[
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More information about the matching criteria and the matches

It is possible to get more insights from the tool on the matching criteria and biomass suitability for each conversion technology. This can be found in the Matching overview (5) box. By
clicking the arrow pointed at (a), one can open a dropdown menu. By clicking Columns, one can select more information for the Matching overview (5) box.

In this example (Matching overview (5A)), the following are shown:
e Unit
*  Shows the units used for the data. If the data is classified, the ranges for each class are described. For example, Ash content is classified as follows: Class 1: >1w-% dry,
Class 2: 1-3 1w-% dry, Class 3: 3-10 w-% dry, Class 4: >10 w-% dry.

* Actual
* Shows the actual property for the biomass. For example, Bulk density, DB is 250 kg/m3 as received. If the criteria is classified, it shows the class the biomass belongs to.
This is also indicated by the position of the green marker over the boxes. Please see the red box in Carbohydrate (cellulose + hemicellulose) group.

* Technology demand
* Shows the requirement for the technology. For example, for Bulk density, DB this is 100 kg/m?3 as received. The number of green boxes shows the classes that the
technology allows. Please see the black box over Ash content group.

The meaning of the other options (not shown) in the drop down menu are:
* Best, Worst
* The best and worst-case values of the biomass properties.
* Treatment
* The pre-treatment needed when physical match is not possible.
* Match
* Shows the match or no-match for each characteristic.

77—\
Matching overview for biomass type "Logging residues from final fellings originating from nonconifer trees™ and conversion "Ethanol from lignocellulose (dilute acid pretreatment), value chain example (65)" 5‘0/ a b

Name Group
Ash content Biochemical treatment [ |' [-] 1 Sort Ascending

4 Sort Descend
Bulk density, BO Physical treatment ) ot Descanding g Name

8 Columns  »| ¥ Group
Carbohydrate (celluiose + hemicelluiose) Biochemical treatment @ 1 Fundama it
Content of lignin Biochemical traatment T & T O Noma - U™
Worst
Moisture content Physical treatment @ Not taken Actaal

Missingd | | Tachnology demand
Best
Treatment
Match

Matching overview for biomass type "Logging residues from final fellings originating from nonconifer trees” and conversion "Ethanol from lignocellulose (dilute acid pretreatment), value chain example (65)"

Name Group Unit Actual Technology demand
Ash content Biochemical treatment | [ “ [ © ‘ i Classes 1: <=1; 2: 1-3; 3: 3-10; 4: >10 w-% dry. 3 3
Bulk density, BD Physical treatment ‘ kg/m3 ar 250 100
Carbohydrate (cellulose + hemicellulose) Biochemical treatment |[ © ﬂ Classes 1: >=65; 2: 65-50; 3: 50-30; 4: <30 w-% dry. 1 2
Content of lignin Biochemical treatment \ “ © Classes 1: <=100; 2: 100-250; 3: 250-350; 4: >350 g/kg. 2 2
a—
Moisture content Physical treatment ‘ [ w-% ar 483 25

ic -
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Final remarks

* The tool is available on the MAGIC website: http://magic-h2020.eu/bio2match-tool/

* On this webpage a short tutorial for the tool is available.
* The biomass database and the technology database are downloadable on this webpage.

* Background photo by Siebe Warmoeskerken on Unsplash.
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