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*  Why biochar from biomass gasification
« Gasification technologies and their impact on biochar
* Feedstock and biochar quality

» Quality standards and applications of biochar

IEA
= Bioenergy 2 www.ieabioenergy.com



=

Biochar as a co-product of biomass gasification

Biomass gasification is primarily a gas (syngas) and energy
conversion process

Biochar (solid carbon residue) is formed due to:

« incomplete conversion
« deliberate process control

Key distinction:

il

Maximization of solid char Optimization of system
efficiency (gas + heat + char)
Biochar yield 30 £ x % (m/m) Biochar yield 10 £ x % (m/m)
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Technology pathways and biochar characteristics

Fixed-bed gasifiers Fluidized-bed Entrained-flow
gasifiers gasifiers

T =700-1000°C

Relatively high char
yield

Biochar: coarse,

T=800-950°C T>1200°C

Excellent heat and Near-complete carbon
mass tranfer conversion

Biochar: finer, more Negligible biochar

porous, heterogeneous reactive, homogenous formation

Strengths: simplicity, Lower char yield due Focus on syngas for

decentralization

to higher conversion fuels and chemicals

Limitations: scale, tar

handling
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Influential process parameters

« Gasification temperature

» Residence time of solids

» Equivalence ratio (oxygen input)
» Char quenching and cooling rate
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Feedstock categories

Woody biomass (lignocellulosic)
* Low ash content
» High fraction of carbon

» Preferred for soil application and carbon removal certification

Agricultural residues
« Higher mineral content (K, Ca, Si)
*  Biochar with functional surface chemistry

« Suitable for nutrient carriers and soil conditioning

Biogenic wastes and sludges
» Potential contamination (heavy metals, pollutants)
« Suitable for technical or industrial use

»  Controlled disposal pathways
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Biochar production with gasification

Examples:
* SynCraft

for processing wood chips

 Aries Clean Technology
for processing biosolids
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SynCraft

PYROLYSE

‘SCHWEBEBETTREAKTOR
R

KUHLER WASCHER

Certification / Standard

REACH Registration
European Biochar Certificate (EBC)
C-Sink Certificate

Endorsed System Provider (CSI)
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TypGGC

CW1800-GG

Gasleistung 1.260kW
Brennstoffwarmeleistung 1.800 kW
Leistung thermisch, 100° C 200kW
Premium-Holzkohle 4,5m%Tag

Produktansehen e

Purpose

Legal compliance for biochar as a chemical substance in Europe

Quality performance & application standards

Typ 1000

CW1800x2-1000

Elektrische Leistung
Thermische Leistung 80 °C
Brennstoffwarmeleistung

Premium-Holzkohle

Produktansehen

iy
SYNCRAFT® ™

Climate Positive Solutions.

Typ 500

CW1800-500
1L.000 kW Elektrische Leistung 500 kW
1.404 kW Thermische Leistung 90°C 740 kW
3.527 kW Brennstoffwarmeleistung 1.808 kW
9m*/Tag Premium-Holzkohle 4,5m/Tag

Produkt ansehen

Source: www.syncraft.at
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Aries Clean Technology $3
ARIES

Aries patented fluidized bed gasification system:
» designed specifically for processing biosolids (sludge input 430 t/day)

» The conversion process reduces biosolid volume by 95% while producing
syngas, a synthetic fuel gas for industrial use

* biochar is a beneficial byproduct with various applications in industrial
and manufactured products (22 t/day)

.

Routinely Operational: Linden, New Sanford, Maine Coming Soon: Northeast Bio-Fly-Ash™ Fine Powder (Ranging betwen 2 - 300 microns)
Jersey
2024 Planned Planned

Source: Aries Clean Technology
https://ariescleantech.com/biochar/

Eg IE A https://ariescleantech.com/press-release-aries-clean-technologies-announces-that-its-linden-nj-gasification-technology-achieved-integrated-operations/?utm_source=chatgpt.com
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Biochar certification as quality standard

* What to do with biochar?
« Agriculture (soil amendment, animal husbandry, horticulture)
« Soil remediation, filtering
« Building materials (concrete, plaster, asphalt)
* Metallurgy

« The European Biochar Certificate (EBC) as a voluntary quality
standard for biochar certification in Europe

« Certification classes according to intended application

EBC-FeedPlus EBC-AgroOrganic | EBC-Agro EBC-Urban EBC-Materials EBC-Basic

* Determines declaration requirements and limit values for
contaminanst

 Current version of EBC: 10.5E
 https://www.european-biochar.org/en/ct/2-EBC-and-WBC-guidelines-documents
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Thanks for listening!
Questions?

Contact:

jitka.hrbek@boku.ac.at IEA Bioenergy
.Clel'hard . SOia@bOku . aC.at Technology Collaboration Programme
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