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Introduction
Aluminum (Al) batteries  are 

promising  candidates due to the 
abundance and high volumetric 

capacity[1]. While 
Chloroaluminate-based electrolytes 
enable reversible plating/stripping 

of Al, their corrosivity  is a 
drawback[1]. Addressing this,  an 

alternative electrolyte was 
proposed, consisting of aluminum 

trifluoromethanesulfonate Al(OTf)3, 
N-methylacetamide (NMA), and 
urea [2]. The physicochemical 

properties and 
dissolution/dissociation mechanism 

of Al(OTf)3  are well established 
[2,3].

Motivation and Strategy
Al plating from Al(OTf)3/NMA/urea 

electrolyte is not proved yet. 
Answering the research question 

“is the presence of AlCl3 
fundamental for Aluminum 

plating/stripping?”
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The Optical microscopy images of the Pt electrode in 
the electrolyte during CV measurement  a) -0.5 V vs. Al 

b) -1 V vs. Al c) 0 V vs. Al d) 1 V vs. Al.
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(b)

Electrode mass change vs. charge and potential vs. charge 
for CV measurement on Pt-coated quartz crystal in the 

electrolyte for cycles (a) 6th (b) 60th. 

The Pt electrode polarized at -1 V vs. Al 
for 2 hours

Ø Plated  Al  cannot be detected
Ø Adsorption of Al(OH)2+ and Al3+  
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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 Al(OH)2+ 

and Al3+ hindered successful Al 
plating and stripping, as SEM 
analysis did not confirm the 

electrodeposition of Al from this 
electrolyte.

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

Operando Optical microscopy Cell

C.E: Al disc 

W.E: Pt foil 

W.E: Pt coated quartz crystal 

Ø Formation of hydrogen and nitrogen gas

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


