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Figure S1. Comparison of inorganic ion concentrations in (a) submicron and (b) supermicron aerosols. All 
concentrations are given at STP. The dashed vertical line corresponds to the day of observed GEM depletion 
(April 29th). Note the data gaps for supermicron aerosols observations.
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Figure S2. Schematized representation of the procedure followed to perform the Monte Carlo simulations.



Table S1. Summary of literature Hg/SO2 mass ratios obtained from measurements of volcanic plume gases from 
hotspot/rift and arc volcanoes since the year 2000.

Volcano Location Tectonic setting Hg/SO2 Reference

Ambrym Vanuatu Arc 6.4 x 10–6 Bagnato et al., 2011

Ambrym Vanuatu Arc 9.0 x 10–6 Allard et al., 2016

Yasur Vanuatu Arc 1.7 x 10–5 Bagnato et al., 2011

Miyake-jima Japan Arc 2.4 x 10–6 Friedli et al., 2004

Miyake-jima Japan Arc 9.0 x 10–6 Bagnato et al., 2011

Turrialba Costa Rica Arc 6.0 x 10–6 Bagnato et al., 2014

Gorely Alaska Arc 3.3 x 10–6 Bagnato et al., 2011

La Soufrière Saint Vincent Arc 1.2 x 10–5 Bagnato et al., 2011

Popocatépetl Mexico Arc 2.0 x 10–4 Schiavo et al., 2020

Stromboli Italy Arc 4.7 x 10–6 Bagnato et al., 2011

Etna, Stromboli, Vulcano Italy Composite, Arc 1.5 x 10–7 Ferrara et al., 2000

Etna Italy Composite 8.8 x 10–6 Bagnato et al., 2007

Etna Italy Composite 5.2 x 10–6 Bagnato et al., 2014

Nyiragongo DRC Hotspot/rift 5.5 x 10–6 Bagnato et al., 2011

Kīlauea Hawaiʻi Hotspot/rift 1.0 x 10–6 Mather et al., 2012

Erebus Antarctica Hotspot/rift 2.0 x 10–5 Wardell et al., 2008

Fagradalsfjall Iceland Hotspot/rift 6.7 x 10–7 Edwards et al., 2021

Table S2. Overview statistics of reported Hg/SO2 emission ratios since the year 2000 (see Table S1).

Statistic Hg/SO2 emission 
ratio (mass ratio)

0th percentile (minimum) 1.5 x 10–7 

10th percentile 8.4 x 10–7

50th percentile (median) 5.4 x 10–6

90th percentile 1.6 x 10–5

100th percentile (maximum) 2.0 x 10–4



Figure S3. O2-O2, SO2, BrO, and IO dSCDs measured by the CU MAX-DOAS instrument on April 29 and May 
4, 2018. The marker colors indicate the individual elevation angles (above the horizon). The yellow shading 
indicates periods of elevated SO2 dSCDs due to the volcanic plume. The black dashed lines indicate the detection 
limits during the volcanic plume periods. The diurnal curvature of the BrO dSCDs is due to stratospheric BrO.



Table S3. Estimation of GEM lifetime against oxidation by Br in daytime plumes from Piton de la Fournaise. 
Rate constants from (Shah et al., 2021)

Reactions
Reactants Products rate constant comment
Br + GEM Br.GEM k1

Br.GEM Br + GEM k-1 thermal decomposition; k0/Keq;            
Keq = 9.14 × 10−24 exp(7801/T)

Br.GEM + O3 Br.GEM.O + O2 k2

Input magnitudes
Magnitude value unit
O3 40 ppbv
Br 1.2 pptv Assuming 1 ppmv SO2,                    

BrO/SO2 = 1.2e-5 (measured),                
and Br/BrO = 0.1

Temperature 288 K
Pressure 0.8 atm
Transport time 3 hrs

Calculated magnitudes
Magnitude value unit
M 2.03E+19 molec cm-3

k1 3.16E-13 cm3 molec-1 s-1

k1*[Br] 7.71E-06 s-1

tau_GEM 3.60E+01 hrs

k-1 5.96E-02 s-1

tau_decomp 1.68E+01 s

k2 3.00E-11
k2*[O3] 2.44E+01 s-1

tau_HgII 4.10E-02 s 

Output:   
GEM lifetime in plume: 35.9 hrs

GEM oxidation after 5 
hours (light conditions) ~13.0  %



Figure S4. Observed GEM depletion in function of PM0.95sulfate proxy and interaction time, and for three different 
possible GEM/SO2 emission ratios from Piton de la Fournaise (corresponding to the minimum, median, and 
maximum of the uniform probability distribution assigned to the GEM/SO2 emission ratio. The error bars indicate 
95% confidence intervals and the shaded area shows the 95% confidence interval of the fit (Monte Carlo 
simulation). The color scale shows the estimated mean interaction time between volcanic particles and GEM 
before the plume’s arrival at Maïdo. The figure and the linear regressions are based on all observations between 
3:55 and 10:10 local time. Data points marked with “A” and “B” correspond to the most notable outliers, sampled 
between 5:10 - 5:25 and 5:40 - 5:55 local time, respectively. Fit parameters are shown in Figure 5 of the main 
text.
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