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The Pyrolysis process
THERMOCHEMICAL DECOMPOSITION (CONVERSION) OF ORGANIC MATERIALS 

THROUGH HEATING IN ANAEROBIC CONDITIONS

PRODUCTS OF
THERMOCHEMICAL
CONVERSION

SOLID

LIQUID

GAS Pyrogas

Charcoal

Bio-oil

SLOW PYROLYSIS
TYPICAL PROCESS TEMPERATURE: 400 ÷600 ⁰C
LONG RESIDENCE TIME OF SOLIDS AND VAPORS

LOW HEATING RATE: 0,1 ÷2 ْC S-1

PRODUCTS à CHAR + BIO-OIL + GAS

MAX

• Pyrolysis (Slow, Fast), 
Gasification, Hydrothermal 
Carbonisation

• SLOW Pyrolysis: very robust 
and mature technology. Many 
reactor types available at any 
size.

• A Multi-Feedstock technology
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[..] We conclude that biochar can persist in soils on a 
centennial scale and that it has a positive effect on SOM 
dynamics and thus on C sequestration. 

Adapted from:  The Oxford Principles for Net Zero Aligned Carbon Offsetting, September 2020, 
University of Oxford

Biochar
A long-lived storage

BIOCHAR



Biochar - Carbon decay rate
Models based on 10 

years experiments.

Model of decay rates:
• labile fractions (3% of biochar) = 3% /y (108 days)
• recalcitrant fractions (97% of biochar) = 0.0018% /y(556 y)

10.1111/gcbb.12266, Wang, JY; et al. 2016

IMAP project (Evidence Map)
• >7000 abstracts screened
• >1900 full texts screned
• Around 600 meta-analyses selected and analysed
https://wikis.ec.europa.eu/display/IMAP/Impacts+of+farming+practices+o
n+environment+and+climate 

https://wikis.ec.europa.eu/display/IMAP/Impacts+of+farming+practices+on+environment+and+climate
https://wikis.ec.europa.eu/display/IMAP/Impacts+of+farming+practices+on+environment+and+climate
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COMMISSION IMPLEMENTING REGULATION (EU) 
2022/996 of 14 June 2022 

on rules to verify sustainability and greenhouse gas 
emissions saving criteria and low indirect land- use 

change-risk criteria 
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Carbon and Sust.Fuels: REDII

Biochar not yet explicitly
listed in REDII-Annex V-Part C
Solid evidence C 
increase to be provided
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COMMISSION IMPLEMENTING 
REGULATION (EU) 2022/996 of 14 June 

2022 
on rules to verify sustainability and 

greenhouse gas emissions saving criteria
and low indirect land- use change-risk 

criteria

Carbon and Sust.Fuels: REDII–Implementing Regulation 
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COMMISSION IMPLEMENTING 
REGULATION (EU) 2022/996 of 14 June 

2022 
on rules to verify sustainability and 

greenhouse gas emissions saving criteria
and low indirect land- use change-risk 

criteria

Carbon and Sust.Fuels: REDII–Implementing Regulation 
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Biochar and C-farming under REDII-IR
ü Quantification, Permanence and Additionality for Biochar

• verifiable and measurable, accuracy ensured (evidence of product characteristics 
and incorporation in soil)

• long-lived C removal and use (CCU)
• amounts of  C sequestered is related to the energy yield per ha
• the highest C-removal threshold in REDII-IR (45 gCO2/MJ)

ü Methodology to implement REDII-IR: under development
• Soil sampling and C accounting: assessment of C-removal should be different for 

biochar and other Carbon-farming methods

ü Low ILUC feedstock, severely degraded land (REDII-DA). 
• C farming and agriculture: win-win approach. Clear co-benefits: enabler of more 

sustainable agriculture.
• SOC threshold: to be defined



Comparing infiltration rates in soils 
managed with conventional and alternative 

farming methods: A meta-analysis
Andrea D. BascheMarcia S. DeLonge

Bringing organic C back to soil, 
and promoting soil health and 
fertility , are key elements for 
Sustainable Bioeconomy chains 
as BDR, Climate Positive fuels, 
Agroforestry, Agroecology, etc. 
fully aligned with EU Mission and 
policy on soil, contrast to 
desertification/erosion,  
promoting sustainable agriculture  

No fertilization
Mineral
fertilization

Biochar+
Compost 10%

100% 
Biochar

100% 
Compost

Reverse ILUC approach:
Barley & Camelina in recovered 
soil in Spain. 

Food/feed otherwise
not produced.

FOOD, FEED AND ENERGY (FUELS)

Bulk density very relevant for SOC accounting



Offsetting - Compensating
ü Low-ILUC : Camelina&Barley in recovered land under marginalization (BIO4A, BIKE)
ü Offsetting CO2 at EU airport land, landside and/or airside + Circular Airports (TULIPS)
ü Nature-based offsetting next to SAF production, or in combination with it (BIO4A, BIKE)

à Energy can support more sustainable agriculture through Biofuels Done Right models



Biochar (as NET) and Carbon Market

Source: https://ember-climate.org/data/data-tools/carbon-price-viewer/
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