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BIOCHAR: A CARBON DIOXYDE REMOVAL METHOD
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BIOCHAR: SOLID RESIDUE OF PYROLYZED BIOMASS USED AS
ORGANIC AMENDMENT TO SEQUESTER CARBON IN SOIL
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I MULTIPLE INTERESTS TO QUANTIFY BIOCHAR IN SOIL

Effect of biochar/soil ratio
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I CAN BIOCHAR BE QUANTIFIED USING ROCK-EVAL THERMAL METHQOD ?

Limits of curent methods to quantify easily and rapidely biochar-C in soil
Molecular marker techniques (e.g. BPCA), physical, chemical, spectroscopic
- limits : not direct, manipulator dependent, time-consuming

Specific thermal signature of char (more thermally stable), as compared to uncharred SOM

Limit of the DSC thermal method (overlapping of C from char and uncharred material)
- The Rock-Eval® method has an additional pyrolysis stage

Objective: Developp a protocol to quantify biochar in soil, using the Rock-Eval® method

Hardy et al. 2012, 2022; Leifeld 2007, 2013; Plante et al. 2011, 2013 @35%52?
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EXPERIMENTAL DESIGN
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THE ROCK-EVAL® THERMAL METHOD

Thermograms
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BIOCHAR IS EMITED AS CO2 DURING OXIDATION

Thermograms of one biochar-soil mixture (miscanthus biochar + soil A)
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BIOCHAR-CO2,y, IS MAINLY EMITTED AT 410-610 °C

CO, oxydation thermogram of all mixtures
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BIOCHAR-C IS OVERESTIMATED FOR SOIL ENRICHED IN C

CO, oxydation thermogram of all mixtures

0.02

0.01

0.00

e

Herbaceous biochar + Soil A

[—

0.02

0.01

0.001 =7

Rapeseed biochar + Soil A

e

0.03

0.02

0.01

200

0.001_~

400 600 800
Herbaceous biochar + Soil B

S

200

0.0204

0.0157

0.0107

0.005

600 800
Maize biochar + Soil A

T

0000

T —.

0.06

0.04

0.02

0.009 =

200

400 600 800
Herbaceous biochar + Soil C

0.03

0.02

0.00

600 800
Miscanthus biochar + Soil A

A

0.100

0.075

0.050

0.025

0.000

200

400 600 800
Herbaceous biochar + Soil D

f
/
/
/

0.0207

0.0151

0.0101

0.0057

0.000

600 800
Compost biochar + Soil A

A

200

400 600 800

200 800

Temperature (°C)

ESTIMATED biochar-C (mg C / g soil)

wW
o

N
A\

-k
o

Correlation between real and estimated biochar-C
(AUC emitted at 410 - 610 °C)

Biochar

Compost
Herbaceous
Maize
Miscanthus
Rapeseed
Wood

1 enriched 1" ‘

'th SOl
ture W!
M/
o

P —

@
&}
@
@
2

Soil

VA
<o B
AC
o D

-
-
e

REAL biochar-C (mg C/ g soil)

( fP €nergies
K ouvelles



BIOCHAR-C IS OVERESTIMATED FOR SOIL ENRICHED IN C

CO, oxydation thermogram of all mixtures
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BIOCHAR-C IS OVERESTIMATED FOR SOIL ENRICHED IN C

CO, oxydation thermogram of all mixtures
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RELATIVE BIOCHAR QUANTIFICATION USING A REFERENCE
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APPLICATIONS ON ANTHROPIC SOILS
+ COMPARISON TO OTHER METHODS




Hatahara (Brazil)
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I ANTHROPIC SOIL IN BOLIVIA

Isla del Tesoro (Bolivia)
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I CONCLUSIONS

Rock-Eval method using the CO, emissions from the oxidation stage

* Quantification of biochar-C in agricutural fields when no previous biochar
amendment

* Relative quantification of biochar-C in the other cases
= Need for a reference sample

Perspectives
* Variation of the reference over a profile ?
» Effect of ageing on biochar thermal characteristics ?
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