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Introduction

lonic liquids (ILs) are salts that are liquid at comparatively low temperatures (below 100 °C). Typical structural mofifs of ILs combine
organic cations with inorganic, or, more rarely, organic anions.

lonic liquids are used as electrolytes or electrolyte addifives in a variety of next-generation batteries. While most ionic liquids are already
produced at a large scale or can be easily scaled up, significant progress has been made in scaling up electrolytes for aluminum-ion
baftteries.

Advantages of lonic Liquids include Approaching industrial scale of Lithium-Sulphur baiteries benefit from
higher electrochemical stability and Aluminum-lon baitery electrolyte further properties of ionic liquids
non-flammability production
The main advantage of using ionic liquids Aluminum-lon batteries show a huge Due to their ionic nature IL fend to absorb
for electrochemical storage is their high potential with energy densities of on surfaces, especially when voltage s
electrochemical stability, reaching up to 50 Wh/kg for full cell systems with © applied, thus creatfing thin films on fthe
6V (Table 1). cycle life of >1'200 cycles. There Is electrodes. In the case of Lithium
currently a lot of research ongoing for deposition this allows for the creation of
Viscosity [cP] |Conductivity| ECW the use of aluminum battery systems in smooth layers and the prevention of
[mS/cm] | [V] stationary applications or grid-stabili- dendrite formation (Fig. 4).
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Table 1. Selected physico-chemical properties of ILs. S \—/ * N N y
Fig. 3. Suitable electrolytes for aluminum-ion
, , baftteries.
Another advantage is their extremely low S R TR T o
vapor pressure and low flammability (Fig. Use of an automated dosing unit to e <
2), which enables the production of safe control reaction and temperature 5
eleCTrOly'l'eS. This does not Opply to pure ILs outside of g g|o\/e_box setup.
only, but also for electrolytes containing up
to 50% of solvents. For various tests
conducted with pouch cells it could be
shown that both in the nail penetfration test
and In the overcharge test the IL
O s e oo ey T Fig. 4.) 1M LPF, I PC. b) 1M LPF,in PC /BMPyr P,
based electrolytes (Table 2).
Table 2. Safety test with IL-based electrolytes Mixtures ot ILs often offer more favourable
' ' properties: they have lower viscosities
Safety Test 1 Safety Test 2 Safety Test 3 Elecirolyte an d higher CondU CﬁViﬁes Th an in leldU Ol
Nail penetration Heating Overcharge CompOnenTS. Initial results indicate, that
nSi vs. .nSivs. HZL:2 | nSivs. Organic the less stable additive IL probably
NCA NCA HZL: 3-4 | NCA Electrolyte . .
decomposes partially, leading fo an
rsivs. |HIL 2 [rsive. [HILZ [ nsivs E)I;%?rrgjlc;/’reﬂl AT Improved S.EI on the L.i—me’ral anode for
. . , . Scalability of the setup as well as the fhe tested Li system (Fig. o).
NSI Vs. HZL: 4 | nSivs. |HZL: 2 NSI Vs. Organic . .
NMC  |HZL:3 |[NMC |HZL:2 |NMC Electrolyte synthesis under standard Inert gas 1.400
. . . . condifions allows easy and quick
we  |HL2 e |He2 | Nme Fotrolyte + L scale-up in the 100 kg range. R,
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Fig. 2. Non-flammable nature of ILs.
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