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(a) GC spectrum of the collected gas after polarization
of the Pt working electrode at -1 V vs. Al for 30 min in
the electrolyte. (b) GC spectrum of the collected gas
from the atmosphere of the glovebox
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Introduction

Aluminum (Al) batteries are

promising candidates due to the
abundance and high volumetric

capacity[1]. While
Chloroaluminate-based electrolytes

AI(OTH3/NMA /urea

dissociation

enable reversible plating/stripping H30™ A3+
of Al, their corrosivity is a . o
drawback[1]. Addressing this, an A ~ - 2 _¢  —Al(OH)=
alternative electrolyte was ’ ' oH

proposed, consisting of aluminum
trifluoromethanesulfonate AI(OTf),,
N-methylacetamide (NMA), and
urea [2]. The physicochemical
properties and

dissolution/dissociation mechanism
of Al(OTf)3 are well established

Mechanism of Surface Reactions on the Pt in Al(OTf)3/NMA/urea
(0.05/0.76/0.19 in mole ratio) electrolyte

[2,3]. » Plated Al cannot be detected
Motivation and Strategy % B » Adsorption of Al(OH)** and AP*
Al plating from Al(OTf),/NMA/urea ‘ *
electrolyte is not proved yet. g .
Answerlng the research C]UEStIOn The Pt electrode polarized at -1 V vs. Al
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Electrochemical Quartz Crystal
Microbalance (EQCM) Cell

Electrolyte:
Al(OTF)3/NMA/urea=0.05/0.76/0.19 (mole ratio)

Conclusions
Al was not plated from the
electrolyte and the
reductive/oxidative currents are
correlated to hydrogen evolution
reaction. A mixed ion
adsorption/desorption of AI[(OH)?*
and Al3* hindered successful Al
plating and stripping, as SEM
analysis did not confirm the
electrodeposition of Al from this
electrolyte.

Acknowledgment
This work, contributes to the research performed at
CELEST (Center for Electrochemical Energy Storage Ulm-

Karlsruhe) and was funded by the German Research
Foundation (DFG) under Project ID 390874152 (POLIS

Cluster of Excellence).



