How to Modify the Acidity of Charged Droplets?
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INTRODUCTION

The concept of acidity in confined spaces is up to date poorly

understood; especially, in case of media violating electro-

neutrality. Here, we describe the acidity of charged droplets
via their ability to protonate simple nitrogen bases and we

propose ways to modify the protonation efficiency.
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We studied the effect of:
e Bulk-phase pH
« Surface charge type
* Different counter-ions

* Wrong-way-round ionization
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Calculations
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concentration of protonated compound in droplets.
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* Protonation of most of the compounds is strongly dependent on the solvent composition. 4 | Zoom-in
* Droplet taini f t
* Protonation of some compounds is not affected by the acidity of the droplets. [ FEPHEE - CITinliie] - Ternde
A and both formate & acetate
Q@
g‘: w lons have similar protonation
4 e 4 Droplet surface model = effect.
4 : 4 | - - :
. I [ without NH,* . : without NH,* HCOO" & H5CCOO0 * Droplets containing fluoride
| | 6 | ’ . P ®HCOO-
: 1 JJ# l with NH,* . L 111 L with NH,* F- ions have higher protonation
1
o [ | - T T g efficiency.
T 7] [ @ : : 4.5 5.5 6.5
E l I [ [ X [ [ l E.I T T T . pHHzo
gz 1 l N T [ 1 (?312 : ! 1 |
L= | | l” | | | 9
. | . A Wrong-way-round ionization effect
1o
Compound J Compound J I
0 > 0 >

INTERIOR |  SURFACE | INTERIOR |  SURFACE

INTERIOR ‘. SURFACE

Acidic water droplet Acidic water droplet containing ammonia Acidic methanol droplet

* Protonation efficiency in charged water droplets depends on the ionic content of the surface of the droplet.
* Protonation efficiency in charged methanol droplets depends more on the bulk-phase pH.
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 Observed for 6 compounds out of 10 in water.

 Observed for 1 compound out of 10 in methanol.

« Hypothesis: kinetic effect?
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