Gas–particle partitioning of gaseous elemental mercury
U. Kurien1, Z. Hu2, A. Dastoor3 and P. A. Ariya1, 2
1

Department of Atmospheric and Oceanic Sciences, McGill University, 801 Sherbrooke West, Montreal, QC
H3A 2K6, Canada
2
Department of Chemistry, McGill University, 801 Sherbrooke West, Montreal, QC H3A 2K6, Canada
3
Air Quality Research Division, Environment and Climate Change Canada, 2121, Route Transcanadienne,
Dorval, QC H9P 1J3, Canada
Keywords: mercury, gas-particle partitioning, heterogeneous chemistry
Presenting author email: ashu.dastoor@canada.ca

Mercury models are used to assess the benefit of changes
in anthropogenic mercury emissions such as expected
under the Minamata Convention on mercury levels in
environmental
ecosystems;
however,
lack
of
understanding of gas-particle partitioning and
heterogeneous chemistry of mercury in the atmosphere
remain significant sources of uncertainties in mercury
models. Based on observations and theoretical analysis,
adsorption of Hg0 onto atmospheric particulate matter
has been suggested; however, knowledge on the
fundamental interactions of Hg0 on atmospheric aerosol
surfaces is limited. In this study, uptake and reaction
kinetics of Hg0 on the surfaces of anthropogenic particles
of fly ash from three major coal-fired power plants in
North America, two in USA (TVA-Shawnee, Kentucky;
TVA-Cumberland, Tennessee) and one in Canada
(Nanticoke, Ontario), and on the surfaces of
nanoparticles of iron oxides, ubiquitous components of
mineral dust aerosols, was studied using SMPS, OPS,
NTA, GC-MS, HR-TEM and BET analysis. Size
distributions of fly-ash were measured. The surface
reactions rates of Hg0 uptake on these and iron oxides
particles under various environmental conditions (i.e.,
molecular oxygen, humidity and irradiation) were
determined. We will present our experimental kinetic
and mechanistic data set and discuss the impact of
humidity and O2 on Hg0 capture on fly-ash. The longrange transport of mercury and its impact on global
ecosystems
are
largely
determined
by
the
physicochemical processes involved in the removal of
Hg0 from the atmosphere. We will discuss the
implications of our experimental data to atmospheric
mercury models. A manuscript on this study has been
submitted to a peer reviewed journal; therefore, the
results of the study are not submitted in the abstract in
accordance with the journal policy.

