Modelling halogen chemistry of volcanic plumes with WRF-Chem Volcano
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Aerosol The Cycle

e The bromine cycling quickly subsumes all HBr.

Results e The HOBr + HCl reaction takes over as the main heterogenous reac-
Validation: The model output reproduces observed phenomena: tion recycling HOBr.
BrO/SO, column ratios of the order 10”. — Moderate O depletion e Photolysis is the rate-limiting step in determining cycling speed

I BrO:S0O, column ratios - O, losses at plume level (and O3 loss rate)
.l y 5;‘7‘\:’ N ' e BrCl becomes the main photolysable species.
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Br fractionation

Once HBr has been exhausted, Br fractionation is relatively stable

during daytime. About 50% exists as BrO, most of the rest as BrCl.
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Suggests for plumes like this, doubling spectroscopic measurements
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of BrO to give total bromine

During the night BrCl accumulates.
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olume age (minutes) (Bobrowski & Giuffrida ,2012) e Primary and secondary aerosol provide an excess of the required
P T O ) | surface area for Br cycling
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The results displayed were generated dur-

ng Luke Sur’s NERC-funded Pho (2011- @ FOr denser plumes, a fully-O; depleted core forms with little ac-

2015) at the School of Environmental Sci-
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