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EUBCE conference, Amsterdam, 9 June, 2016

Workshop:
Matching Biomass and Conversion
Technologies with Bio2Match

Tijs Lammens btg “;

biomass technology group
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11:30 e Introduction
e Tool methodology and matching indicators

e Databases underlying the tool

» Technology database
» Biomass properties database

e Using the tool
11:45 Workshop: work with Bio2Match
12:15 Discussion, feedback, and conclusions
12:30 Lunch




9-6-2016

* Different regions...

» Supply different types of biomass with different characteristics
» Demand different products

* How to optimize the resource-efficient use of biomass at EU level?

* Goal: support stakeholders in the bio-economy with a matching tool.
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* Biomass and technology matching, classification system:

Biomass feedstock type: Conversion process:

- Thermal quality - Thermal conversion

- (Bio-)chemical quality - (Bio-)chemical conversion
- Anaerobic quality - Anaerobic digestion

Basic treatment:
- Drying

- Compaction

- Size reduction

* Distinction between ‘fundamental’ and ‘easy to modify’ properties.
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* Biomass and technology matching, methodology:

| Biomass database |
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Biomass properties
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Quality indicators used for matching biomass and technologies:

*Fundamental properties:
» Thermal: - Chlorine content (corrosion)
- Ash deformation temperature (slagging and fouling)
- Ash content (product yield, processability, costs)
- Nitrogen content (NO, emissions)
» (Bio-)chemical: - Cellulose + hemicellulose content (product yield)
- Lignin content (processability)
- Ash content (processability, costs)
» Anaerobic digestion: - Biogas yield (product yield)
- Application of digestate possible (costs)
*Physical properties:
> All: - Moisture content (product yield, processability)
- Bulk density (processability)
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Classification of each quality indicator for the matching tool, using ranges:

* Biomass properties:
» Class 1: ideal biomass (e.g. very low ash content: < 1 wt-%)
» Class 2: desirable biomass (e.g. low ash content: 1 - 3 wt-%)
» Class 3: undesirable biomass (e.g. high ash content: 3 - 10 wt-%)

» Class 4: very undesirable biomass (e.g. very high ash content: > 10 wt-%)

* Technology criteria:
» Property X (e.g. ash content): Able to handle biomass of classes 1-2
» Property Y (e.g. chlorine content): Able to handle biomass of classes 1-4

» Property Z (e.g. carbohydrate content): Able to handle biomass of class 1

* In this way you can see if there is a match (or why not) and if a technology
could perhaps use lower quality biomass as well.
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» Database prepared by experts from within the consortium, based on
information from literature and industry, containing for example:
» Description of operating principle » Conversion efficiencies
» Level of commercial application » Investment costs
» Technology Readiness Level » Labour requirement
>

» Type and capacity of product output Feedstock quality criteria

* Technologies were divided into the following main categories:

» Direct combustion of solid biomass » Techniques from pulp and paper industry
» Gasification technologies » Chemical pretreatment

» Syngas platform » Biochemical hydrolysis

» Fast pyrolysis » Fermentation to ethanol and bio-based
> Torrefaction products

> Treatment in subcritical water > Anaerobic digestion

* Each category contains different subcategories, currently ~50 entries.
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[ s2biom.alterrawur.nl/web/quest/conver

Output

Number + Category < Subcategory : Na +  capacity

29 Direct Fixed bed Grate boiler Heat
combustion  combustion for  with wood
of solid heat chips for heat
biomass

27 Treatmentin  Aqueous Aqueous Gasoline
subcritical Phase Phase
water Reforming Reforming

24 Fast Pyrolysis plus  Agricultural Power, Heat,
pyrolysis boiler for heat  residues to Pyrolysis oil

and steam pyrolysis oil

23 Fast Pyrolysis plus  Wood chipsto  Power, Heat,
pyrolysis boiler for heat  pyrolysis oil Pyrolysis oil

and steam

18 Torrefaction ~ Moving bed torrefaction Torrefied

reactor and biomass
pelletisation
(TOP)

17 Techniques  Prehydrolysis Prehydrolysis  Power, Pulp,
from pulp Kraft process  kraft Hemicellulose,
and paper  in water phase Tall oil,
industry Turpentine

@ View details of BFB for syngas

GENERAL PROPERTIES
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Data sources used 1o define con
VT Technology 91, 2013 Hannula, ha; & Kurkela, Esa. 2013, Liqud transportation fuels via large-acale:

fuidised-bed gasfication of biomass. Espoo, VIT. 114 p. + app. 3 p. VIT Technokogy; 91

wersion effcences in 2014

Name BFBforsyngas  Levelof commercial appication
Main category (Gasfication technoiogies  Important piots and EU projects
Subcategory
Image. Curent gy Level
earof fist implementation Expected Levels,
Estimated number of systems n operation sty expected Leveln 2030
Main operating References:
are efomed.
TECHNICAL PROPERTIES
Capacity of utputs (ypical values)
Heat wn) 5
i tpicat 015 min: 0 mac02  bpkaln2020:01  typicalin2030:0.1
Methar (m3Mouwn26  LHV (64/m?)253
Conversion efficiencies: net retums fue}GUIG bomass input) tpicat 06 min: 05 max 067 typcaln2020:065  typalin 2030: 065

Data sources used o define conversion effcencies n 2020:

External Data sources used o define conversion effcencies n 2030
Pover ()5

Indication experence based data No. Generaldata soures forfechnical popertes:
Number o possibe ful load hours per year (hours) 8500

Number o typica ulload hours per year fhours) 8000

Typial Lifetie of Equipment (years)

BIOMASS INPUT SPECIFICATIONS.

Blomass nput, common for th technology used:
Biomass input, technicaly possile but not common:

Traded for  Wood chips ‘Optiona atributes.

Dimensions  P31:3,15mm <P <315 mm  Fne fracton F25: <25 % Net calorc value. (Witkg) min max
Gross caloi value: )mn

Moisture content (5% wet bass) typcal 15 max20  Biogas yield (m? gaston dry biomass) % methane

Minimal bukk densty (kg/m?’, vetbass) 120 Celuiose content (ghg oty matter)min max

ash content (%drybass)s  Hemiceluiose content (ghg iy matter) min max

Winimal ash meling point (= niial defomation temperature) €100 Lignin content (ghg dry matter)min max

Volatle mater M%) Crude fore content (ghg diy matter) min max
Starch content (ghkg iy matter)min max

Masimum alowable contents Sugar content (ghg dry matter)min max

Nitogen, N (w1, dry) 1 ‘Suphur, S (%, dy) 0.3 Chiorne, CI (wt%, d/) 03 Fat content (g%g dry matter)min max
Proten content (ghg dry matter)mn max
Acetyl group content (ghg ity matter)min max

FINANCIAL AND ECONOMIC PROPERTIES
Invesiments 20146 expected n 2020 (€1 expected n2030 (€ Labour needed per 2
cosls 500000000 350000000 350000000
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» Database prepared by experts from within the consortium, based on
literature, containing 50 entries in the following categories:

» Forestry biomass:

»

» Agricultural biomass:

» Other land use:

Industrial residues:

» Consumer waste:

* Database contains typical, high and low values on the matching indicators.

- Primary forestry products

- Primary forestry residues

- Primary production of lignocellulosic crops

- Agricultural residues

- Grassland

- Biomass from landscape maintenance

- Biomass from roadside

- Secondary residues of wood industries

- Secondary residues of industries using agricultural products
- Biodegradable municipal waste

- Post-consumer wood

5]

22 Switch rows and columns.

ues o pyroysis ol 26) ° ° Py » O Bochemicalweament. @
Complte mix digester st of the  2014(2) ° ° ° » Denscuemen @
¥ 03 Production from forests. v B syngas platform » O Themal conversion @
Ethanolfrom fgnocelldose (diute acd pretreatmert..
» £ primary residues from forests [ symgas o Fr-diesel 52) m jose (diute i pretrezument o ° Py
&) Grate boller with agroblomass for G+P (73) aH © &
- B Agiauturaresidues o e boler P G0) ° ° -
3 e sraw » 2 Gasifcation technologies Syrgasto methanal 1) a ° a
[ cereals swaw ¥ 3 Direct combuston of solid blomass
electid
[ o seed rapesraw . B3 Anaerotic dgesion ad L
biofuels and biobased products
[ Maize stover [ Complete mix igester state ofthe... b 2
heat °

[ sugarbeet leaves
[ surflower straw
» 03 Grassand
» © Otherland use

» O3 Ansercbicdigestion @

[ iy Batch Digestion (MW (35)

~ 5 Blochemical treatment
[ Kraft process with Lignoboost (16)
[ pretydrolsis ket (17)

» O Municpatwaste

» © Waste from wood

0000000000 BARO0O0O0DO0D0O0OBOG®GO OO

L2 [}
[ Bark reslgues from puip and paper. » O Torrefacton
[ Blackliquor » [ Treatment in subcriical water
[0 Residues Industries producing sem... ~ & Fastpyrolsis
[} dp [u] d
fE:} D rastpy
o D3 Fast py CHP plant, value ch..
o o Name Growp |
o &) Ash comtent Thermal comersion
¥ [ Secondary residues of Industry utllsing... [ Fast fo. ©n

[ Fast pyrolsisof resdues + CHP pis..

[ Wood chips to pyrolysis ol (23)

[ Fast pyrolyis + Boler for heat, valu..

Physical match

Bulk densiy, D Physicalreamment Fundamersal match, 10 physt.

Chlorine content Thermal conversion
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©
&
© Nomatch
©
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Ntrogen content Thermal conversion
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1. Go to www.biomass-tools.eu.

2. Signin, using: screen name ‘demo’ and password ‘helsinki’.
3. Click on ‘Tools’ — ‘Bio2Match’.

Wmtena\(emwmn\/weh/glp GDHW: Tools for biomass . x‘\ | V
fﬂ% S?Biom Tools for biomass chains

Home

& Sign In

General data = Biomass chain data = Tools = Strategies, roadmaps & implementation plans =

Home Sl  5i0moss and technology matehing tool

Introduction to S2BIOM GUI BeWnere \
| LocaGlStics 3

Home: Here general information on the S2BIOM project and oh the

aced. It now provides short descriptions of the different items and tools (to be) included in t
he GUI.

General data: Under this item the following output will be included:

Scenarios (WPT): A short description will be placed of the central scenarios used in
the project. For more detailed information on the scenarios and how they are used a
link will be placed here to the final deliverable explaining the scenarios in detail.

Regulatery & financial framework (WP6): This is where the entry into the viewing
tool will be for wieving all data on policies developed in WP6. At this moment the dat
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1. The technology database can be accessed in ‘biomass chain data’.
2. Click on ‘Category’ to alphabetically order the technologies by category.

3. Click on the ‘view’ icon to access the information about that technology.
Qo= v e £ of[es 1

ﬂ/&\ S?Biom Tools for biomass chains

aia v Biomass chaindata oadmaps & implementation plans. @

Biomass chain data | Conversion|

Conversion technologies (WP:
——— 2

o 2 Curenty in
the near fure a tool wil be furter ic and visu:
abasa willaso be the basic data feclliG S Al and the ullc Jant tools whch are mada accessible under the Toof temin the G

- Thermal conversion processes
+ Chemical conversion processes

 Biochemical conversion processes
+ (Biobased) productsiuiking blocks

Iformation on

Conversion technologies

75 llems

e 2 3

—Fist || Previous | New | Last—

Loy edited
Number {* Category. - )subeat = Output capacity ‘Common biomass input ‘Adattional input 5
75 Strawfor | Heat Rice straw I3
of solid biomass  for heat heat Lammens
7 Treatment in Hydrothermal HIC Hydrothermal Biocoal g municipal Pouer, Heat (useful,  KiausLenz |
subcriical water | processing carbonisation of biowaste o
coal for CHP. separately ) Other industry
1 Direct combustion  Fixed bed combustion | Grate boller with Power, Heat JameKarkd  a
of solldblomass | for CHP (steam cycle) | agroblomass for CHP.
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What were your observations and how was your experience?
* Does Bio2Match work user-friendly / intuitive?

* Does the tool contain information that is useful for you?
» Do you agree with the information you found in the matching tool?

*  Would you use the tool and if so, what for?
* Is there any other information that you would like to see included?

* Do you have any other feedback?
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Thank you for your attention!

Tijs Lammens
BTG Biomass Technology Group B.V.

Contact details: btgﬁ‘)

Lammens@btgworld.com biomass technology group
Tel: +31 (0)53 486 1186

www.btgworld.com




