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A basic requirement for any biochar offset methodology is for the carbon in biochar to be stable and remain se-
questered on centennial timescales. It is well known that a variable component of most biochar is labile (degradable
on annual/decadal timescales) and hence only a proportion of total carbon in biochar provides long-term carbon
sequestration. This stable fraction of biochar is in the form of polycyclic aromatic carbon (PAC) but small ring size
compounds (<7 rings) are known to be degradable and hence are not ‘stable’ for the purposes of carbon seques-
tration (Kanaly and Harayama, 2000). While other techniques identify PAC within the total amount of aromatic
carbon (e.g. NMR, IR spectroscopy), only hydrogen pyrolysis (hypy) directly quantifies ‘stable’ PAC with a ring
cluster size greater than 7 (Ascough et al., 2009; Ascough et al., 2010), which is very likely to be stable in the
environment on at least centennial timescales. Hence, hypy is uniquely positioned as a technique with which to
directly quantify ‘stable’ biochar carbon for use of biochar as a carbon offset.

We have recently produced biochar thermosequences from 18 commonly used feedstock types used in Australia
at 10 pyrolysis temperatures ranging from 300-900˚C, under controlled laboratory conditions. The novel hypy
method was used to directly determine the size of the ‘stable’ PAC pool in each biochar in order to better define the
relationships between feedstock, pyrolysis temperature and the amount of carbon within each type of biochar that
is likely to contribute to long-term carbon sequestration. Moreover, this has led to the development of prediction
models that relate common feedstock types and pyrolysis conditions to the ‘stable’ PAC content in biochar. It is
hoped that the development of this simple methodology will enable land managers to rapidly and simply determine
the carbon offset potential of prospective biochar products.
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