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Introduction
Soot materials have potential important benefits to society, since they, in principle, can be used as
porous carbon materials for different applications. They may have a lower expected storage
capacity than other porous carbon materials such as activated porous carbons, but they have
considerable mechanical and thermal flexibility and greater percolation properties, which can
make them interesting materials for different applications in e.g. flow dynamics and control and
short-term gas storage for the energy and environmental control sectors.
We have previously performed neutron imaging based in-situ studies of methane and ethane
in soot materials at different pressures (up to 100 bar) and at different temperatures down to
cryogenic conditions at the Oak Ridge National Laboratory (ORNL) High Flux Isotope Reactor
CG-1D beamline that have been presented at the Carbon 2018 conference in Madrid. Lately, we
have also performed inelastic scattering (INS) measurements at the ORNL Spallation Neutron
Source VISION beamline which show important new results which concern the adsorption of
volatile organic compounds in soot materials. In particular, we focus on the differences between
dry and wet soot materials that have not only interesting implications for technical utilization but
also of fundamental science-based perspective in relation to atmospheric and environmental
studies.
Results and Discussion
Cold neutrons with a peak wavelength of 2.6 Å were used to measure the local concentrations of
methane (CH4) and ethane (C2H6) in pristine soot material based on neutron radiography utilizing
the method described in a previous paper1. Inelastic neutron scattering is also being employed to
study the interaction between the surface of the porous carbon soot networks (PCSN), where the
building blocks are the so-called soot primary particles, which are overall spherical but have
varying internal and surface physical structure, often with considerable aromatic layered structure
as seen from the transmission electron microscopy (TEM) images in Fig.1. Previous investigations
have shown that soot materials contain mostly C, about 14% (mole fraction) H and variable
amounts of O around half that of H. We obtain results that indicate that the storage capacity (SC,
ratio of amount of hydrocarbon absorbed inside the network with respect to an empty space of the
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Fig. 1: TEM images of PCSN from an ethylene flame.
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the condensed substances with the surface of
the network at cryogenic temperatures that are volatile at ambient conditions. Thus, INS becomes
a particularly important instrument to understand the thermodynamic properties of several gaseous
species inside PCSN. We have looked at the behaviour of CH4 and C2H6 on dry and moist (water)
networks as well as at para-H2, CO2, and acetone. We have also modified the soot surface utilizing
oxidation and reduction schemes as well as subjected soot to methylation and amination. Work in
progress will be presented and discussed. In addition to INS, high-resolution electron microscopy
and Fourier transformation infrared spectroscopy are also being introduced to complement the
characterization of the materials, and the status will be reported.
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