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Abstract

We study a set of environmentally-relevant pollutant molecules adsorbing on a
pyrophyllite surface. The set of calculations needed for this study exemplify a short
and fairly simple workyow; we make use of the existing eMinerals minigrid, and
produce our own very simple self-written workyow management tools to govern the
process. We show that in the presence of a robust minigrid it is easy to set up and
manipulate simple workyows on this scale, and produce scientipcally interesting
results; the interaction of the molecules with the surface is shown to be largely
governed simply by the number of chlorines in the molecule.
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Introduction

A signipcant environmental problem facing
society is the presence of persistent organic
pollutants and related molecules in the
global ecosystem. These chemicals include
halogenated substances used as pesticides
or produced as by-products from industrial,
commercial or social activities. Many are
toxic, and there is concern because these
substances enter human and wildlife food
chains. They may also affect the quality of
drinking water or the functionality of other
environmental resources, such as soil or the
atmosphere. There are no comprehensive
remediation strategies. Risk management
strategiesare needed that enable stakeholders
to make informed choices about use and
disposal options. Our specipc challenge is to
learn how these molecules bind to mineral
surfaces as this might affect environmental

behaviour and inyuence exposure patterns.
The role of eScience methods can be
seen by considering the example of various
polychlorinated polycyclic aromatic series;
as exempliped by the polychloro-biphenyls
(PCBs), the polychloro-dibenzo-difurans
(PCDFs), and the polychloro-dibenzo-p-
dioxins (PCDDs). In each case, the series
consists of an identical molecular backbone,
with the members of the series (known
as congeners) having different numbers
of chlorines substituted for hydrogens at
different positions. Combinatorics and
symmetry result in there being 209 distinct
congeners of the PCB family; 135 PCDFs,
and 75 PCDDs. We need to gain information
about each of these molecules, including
obtaining binding energies for each molecule
on different mineral surfaces. In addition to
the mechanical problem of managing such a
large number of calculations, we need also
to face a 0knowledge problemé of handling






