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Polycyclic hydrocarbons (PHs) are carcinogens often present in water due to its contamination from oil and
vehicle exhausts, and their removal is difficult due to their resistance to conventional water purification meth-
ods. Here, we present a thorough synchrotron-based characterization of carbon nano-particles derived from
different parts of the cannabis plant (hurd and bast) and their ability to adsorb PHs in aqueous environment,
with anthracene as a case study. The synthesis of carbon nano-particles was carried out by pyrolysis at
varying temperatures followed by strong acid (HNO3:H2SO4) treatment. The goal is to establish a structure-
function relationship between the synthesis parameters and the ability of these nano-particles to promote
PH adhesion at their surface via pi-pi electron stacking. Synchrotron based X-ray absorption (XAS) is used
to investigate the composition of these nanoparticles as well as their electronic structure which profoundly
differs from graphene oxide and carbon dots, and is more resembling to amorphous carbons. Along with
dynamic light scattering, XAS also demonstrates that defect-free sp2 carbon clusters (with limited hydroxyl
and carboxyl groups at their surface) is necessary for the interfacial adhesion of anthracene at their surfaces.
Our XAS results are also corroborated by benchtop techniques including Fourier-transform infrared (FTIR),
photo-luminescence (PL) and UV-visible optical spectroscopies, as well as atomic force microscopy (AFM).
We demonstrate that a unique advantage of our biomass-derived carbon nano-particles rests in the rapidity
of their anthracene capture process, only requiring a few seconds, as opposed to several hours as in other
systems proposed in the literature. Collectively, our study demonstrates the importance of advanced XAS
techniques for the characterization of pi-pi electron stacking in carbon nanosystems.
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