Electron collisions with phenol: Total, integral, differential, and
momentum transfer cross sections and the role of multichannel
coupling effects on the elastic channel
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Synopsis We report theoretical total, integral, differential and momentum transfer cross sections for electron
scattering by phenol (C¢H5sOH). The calculated cross sections with two different methodologies, the independent
atom method with screening corrected additivity rule (IAM-SCAR), and the Schwinger multichannel method with

pseudopotentials (SMCPP).

Lignocellulosic biomass has long been recog-
nized as a potential sustainable source of mixed
sugars for fermentation to biofuels. It is now
widely accepted that the natural resistance of
plant cell walls to microbial and enzymatic de-
construction (collectively known as biomass re-
calcitrance) is largely responsible for the high
cost of lignocellulose conversion. Recently, it
has been found that free-electrons and radical
species formed within atmospheric plasmas have
the ability to overcome the natural resistance of
plant cell walls [1]. In this context, low-energy
electrons produced within the plasma environ-
ment have the potential to induce breakage of
chemical bonds through dissociative electron at-
tachment, electron-impact excitation and other
fragmentation processes.
port calculated results obtained in a joint exper-
imental and theoretical effort in order to deter-
mine reliable cross sections for low-energy elec-
tron collisions with phenol [2], a molecule that
may be regarded as a key structural subunit
of lignin. The SMCPP method in the Nypen-
channel coupling scheme, at the static-exchange-
plus-polarization approximation, is employed to
calculate the scattering amplitudes at impact en-
ergies ranging from 5.0 eV to 50 eV. We discuss
the multichannel coupling effects in the calcu-

In this work we re-
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lated cross sections, in particular how the num-
ber of excited states included in the open-channel
space impacts upon the convergence of the elas-
tic cross sections at higher collision energies. The
IAM-SCAR approach was also used to obtain
the elastic differential cross sections (DCSs) and
for correcting the experimental total cross sec-
tions for the so-called forward angle scattering
effect. We found a very good agreement be-
tween our SMCPP theoretical differential, inte-
gral, and momentum transfer cross sections and
experimental data for benzene (a molecule dif-
fering from phenol by replacing a hydrogen atom
in benzene with a hydroxyl group). Although
some discrepancies were found for lower energies,
the agreement between the SMCPP data and the
DCSs obtained with the IAM-SCAR method im-
proves as the impact energy increases.
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