Funded by the Horizon 2020
Framework Programme of the
European Union

[
LUDWIG-

MAXIMILIANS-
UNIVERSITAT
MUNCHEN

Elena C. Maters!’, Ana S. Casas?, Corrado Cimarelli2, Donald B. Dingwell2, Benjamin J. Murray*

il
|

lInstitute for Climate and Atmospheric Science, School of Earth and Environment, University of Leeds, United Kingdom ﬁ
’Department of Earth and Environmental Sciences, Ludwig-Maximilians University Munich, Germany .

*now at Department of Chemistry, University of Cambridge, UK, ecmb63@cam.ac.uk © Authors. All rights reserved U N IVE RSITY OF LEEDS

2 < Background

Volcanic ash can act as ice-nucleating particles, promoting freezing of
supercooled water in the eruption plume and cloud and the atmosphere!
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It remains unclear what drives the large variation in ice-nucleating activity
(INA) of ash reported in previous field and laboratory measurements

Our first study of a range of ash and glass samples suggests that crystalline
phases (e.g., feldspar minerals) likely play an important role?

However, ash surface properties can be modified by interactions with
magmatic gases in the hot eruption plume,3> and it is not known how

Courtesy of Paul Ayris such interactions might affect the INA of ash

Materials and Methods Results Summary Figure
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Soluble compounds formed on samples were assessed by Figure 3. Difference in INA (AT . _..,) between the H,O-treated, H,O-

leaching in water, filtration and analysis by ICP-OES and IC SO,-treated, or H,O-HCl-treated and the non-treated silicate materials.

Values above or below the horizontal black line indicate that the INA of
the treated samples is higher or lower, respectively, than the INA of the
non-treated samples. The error bars reflect the ranges of values based

on the standard deviations of mean T ,, values for the treated and

ns=5cm
non-treated samples from replicate ice nucleation experiments.

lce-nucleating activity of samples was assessed by cold
stage droplet assays using a microlitre Nucleation by
Immersed Particles Instrument’

H,O and H,0-HCI decreased INA relative to the non-treated material

H,0O-SO, either increased INA relative to the non-treated material
(TUN and ETN) or decreased INA to a lesser extent (AST), to a greater

Figure 2. Schematic of a droplet assay experiment showing extent (FELD), or to the same extent (QRTZ) as the other treatments

water droplets containing 1 wt.% sample suspension freezing
as temperature decreases Differing effects of treatments likely reflect contrasting reactivities of

the silicate materials towards H,0 and SO, ,, or HCl
lce-nucleation active site density per unit solid surface area
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_ chloride salts formed by °Delmelle et al. (2018) Rev Mineral Geochem, 84, 285-308
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