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Mineralogical controls on the retention and chemical
composition of dissolved pyrogenic carbon
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Increased wildfire events raise the need to understand the
factors driving the watershed export of organic contaminants
co-occurring with fire-transformed carbon-rich residues
known as pyrogenic carbon (PyC). The impacts of soil
minerals on PyC transport through the soil-aquatic
continuum, however, remain unclear. We conducted soil
adsorption experiments to examine the influence of quartz,
kaolinite, hematite, and ¢Q-manganese oxide on the: retention
behavior of dissolved (< 0.45 um pore size) PyC (DPyC) over
time, and chemical transformation of retained and mobilized
DPyC. Sorption increased from silica to kaolinite to hematite,
and with increasing DPyC concentration at or close to the
equilibrium, suggesting that mineral composition regulates
DPyC transport. Sorption rates became more stable after 3-5
hours of contact time, indicating that DPyC sorption onto
mineral surfaces is a relatively fast process. Additionally,
sorption rate constants decreased with increasing DPyC
concentration for most of the cases, suggesting that sorption
is less affected by mineral type, but largely dependent on
mineral sorption capacity. Liquid-state 'H-NMR spectroscopy
of DPyC in solution indicated that the presence of hematite
preferentially retained simple lipids while kaolinite
preferentially retained functionalized aliphatics Finally, we
will show how manganese oxides affected the retention and
composition of DPyC.



