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Do organic petrographic metrics and biological
incubations of biochar agree with each other?

Research Question
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Correlation of Cross-Method
Permanence Metrics

Both feedstock and temperature impact biological mineralisation rate and Rock-Eval permanence metrics, but feedstock did
not have an effect on R valueso 

Reflectance microscopy and Rock-Eval share strong cross-method correlations: Mean R₀ and TpkS₂ achieve r = 0.97,
validating both as complementary thermal maturity indicators
Rock-Eval OI & RC% reflect biological reactivity and recalcitrance respectively, supporting their use in carbon crediting
Modelled labile C pool showed weaker cross-method correlations than observed cumulative CO₂, which is a more direct
empirical measure of biological carbon loss
Thermochemical proxies for labile and stable carbon pools are analogous to C  and C  in the biological decay model,
though results indicate that thermal and biological reactivity are not strictly equivalent.
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Intra-method metrics generally
correlate well, confirming internal
consistency across methods
Strongest correlation was between
Mean R₀ and T S₂ (r = 0.97)pk

Cumulative CO₂ correlated
positively with OI and negatively
with RC% 
Modelled labile C pool values
correlated best with OI, but only
weakly with other metrics

Biochar is the largest durable carbon dioxide removal (CDR) market globally.  Permanence
certification uses proxies that have yet to be compared against biological ground-truth
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Rock-Eval 6, which thermally separates biochar into pyrolysable (PC) and recalcitrant (RC) fractions,
is an emerging technique to quantify reactive and stable carbon, respectively2

Reflectance Microscopy quantifies the degree of carbonisation. A mean reflectance value (R₀) > 2.0%
is a threshold for geologically inert carbon, linking organic petrography to permanence assessment3

Both methods are gaining momentum in biochar analysis, but neither has been validated against
biological mineralisation data across biochar feedstock and pyrolysis temperature
Short-term incubation of soil and biochar captures the biologically labile carbon pool (C ), which
is mineralised as CO  within months
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ResultsResultsResults

statistical difference
in replicates

Rock-Eval 6 Pyrolysis Outputs Reflectance Microscopy Mean R  valueso

Differences between replicates determined by Wilcoxon ( p< 0.05 *, p< 0.001 ***)Points = group mean ± 1 SD (n = 3). TOC = total organic carbon, RC = recalcitrant carbon, PC = pyrolysable
carbon, HI = hydrogen index, OI = oxygen index, TpkS2 = max temperature at hyrdocarbon release peak 
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