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Question

How much energy is required for the reduction
reaction of Hg (II) in BrHgOH on ice surface?

Background

• According to the World Health Organization
(WHO), mercury is among the top ten chemicals or
groups of chemicals currently posing major public
health concerns due to its’ toxicity to humans and
other organisms via bioaccumulation.

• Unlike the oxidation of mercury which has been
extensively investigated both experimentally and
theoretically, the reduction mechanism of mercury
is much less studied hence why it is the focus of
our investigation.

• While there are many molecules that contribute to
the biogeochemical cycle of mercury, we focused
on BrHgOH because previous research data
indicates that this molecule has the greatest
amount of reduced or elemental mercury on ice
after deposition.
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• Using computational modeling we’ve demonstrated
that the reduction reaction of BrHgOH on ice occurs
without an external source of energy.

• Our findings indicate that the activation energy for this
particular reaction is low enough to occur
spontaneously in Antarctic environmental conditions.

• This reaction is thermodynamically favorable because
the products have a lower energy than the reactants.

• Computational modeling of Hg (II) reduction in
BrHgOH on ice.

Fig. 1. Ball and Stick Model of BrHgOH Molecule

Fig. 2. Visual representation of computational model of HgBrOH on ice containing a 
total of 129 oxygen atoms, 257 hydrogen atoms, 1 mercury atom and 1 bromine atom. 

• Using VASP code to gradually adjust the thousands
place value of the Hg (II) ion as it’s gradually reduced
on ice.

Fig. 3. Sample VASP code 
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