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Abstract:

Biochar, the solid residue of pyrolyzed organic material, is considered as a negative
emission technology (Smith 2016). When applied on soils, biochar was shown to
additionally improve plant yields and soil physical environment (Blanco-Canqui 2017;
Kavitha et al. 2018; Zhang et al. 2021). Therefore, biochar has attracted lots of
attentions in agricultural fields. However, biochar particles are highly mobile in soils
(Chen et al. 2017), which raises questions about the fate of biochar over long-term
scales. Quantifying biochar apprears as necessary to help monitoring its fate in soil.
However, the technical methods allowing biochar quantification are still time
consuming or imprecise. In our study, we propose a new approach to quantify biochar
when mixed with agricultural soil, based on their thermal properties. We used six
industrial biochars from plants and four cultivated soils mixed at five different
biochar/soil ratios (from 0.05 % to 1 % (w/w)), that we analysed using the Rock-Eval®
thermal method.

Our results showed that the CO2 emissions during oxidation stage of the Rock-Eval®
analysis (CO2oxi) presented a peak between 430 and 630 °C, that increased along
with biochar quantities in the mixtures. In this range of temperatures, the difference
between CO20xi emissions from the mixture and from pure soil samples was well
correlated with the carbon content from biochar in the mixture. Hence, we showed that
the Rock-Eval® thermal method was a good tool to quantify biochar in cultivated soils,
using the COz20xi emissions. However, this method requires data from pure soil
samples. Further research would be needed to adapt this protocol to the cases when
pure soil sampling is not possible and/or when biochar is mixed with non-cultivated
soils.
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