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Effective description of the kinetics of biochar degradation is required to accurately parameterise models that can
be used to reliably predict the long-term stability of biochar in soil. This will help determine what combinations
of feedstock and production configurations will be the most feasible, when long-term carbon storage is considered
against energy production from pyrolysis-biochar systems.

Parameterisation of models using existing approaches based on measured rates of biochar degradation can
give potentially erroneous estimates of long-term stability. Projections can often be biased due to the relatively
large contribution of labile carbon in the initial flux of CO2 from degrading biochar over shorter time-frames
(i.e. weeks to months). There is a need to therefore determine the distribution of decay constants (k) along the
full spectrum of biochar degradability, in order to determine whether degradation progresses at a constant rate,
or is associated with multiple pools of carbon that exhibit different levels of reactivity or recalcitrance. Direct
measurements of slow rates of degradation are difficult and, if biochar is very stable, take a long time. Using such
data in conjunction with laboratory analogues could offer a way forward.

In this work we draw on oxidative ageing methods previously reported. A strategic set of standard biochar
types (produced from 5 feedstocks at two temperatures) was studied. In each case the concentration of oxidant was
varied to obtain a distribution of k for the range of biochar samples. This was then used to predict the degradation
pattern of each sample separately subjected to repeated ageing using the standard oxidative method. The latter
was taken to provide an analogue for elapsed time in the environment. Results indicate that adjusting oxidative
intensity can be used to effectively predict decay constants. If long-term ageing of biochar in soil can separately be
correlated to laboratory treatment, linking our distributions of k to feedstock could lead to predictable long-term
degradation of biochar based only on feedstock and pyrolysis parameters.


