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Is lithium a good electrolyte?

WIS showed partial crystallization at room temperature and resulted in battery failure . Lithium
(pentafluoroethanesulfonyl)- (trifluoromethanesulfonyl)imide (LIPTFSI) has been reported as an excellent
WIS electrolyteby Becker et al. This electrolyte possesses a large electrochemical stability window.

What is a Li-ion battery electrolyte?

The electrolyte is an indispensable component in any electrochemical device. In Li-ion batteries,the
electrolyte development experienced a tortuous pathway closely associated with the evolution of electrode

chemistries. The development of Li-ion battery (LIB) electrolytes was constrained by the cathode chemistry in
the early days.
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LITHIUM ELECTROLYTE SOLAR

The ideal electrolyte for the widely used LiNi 0.8 Mn
0.1 Co 0.1 O 2 (NMC811)||graphite lithium-ion
batteries is expected to have the capability of
supporting higher voltages (a?JPY4.5 volts), fast

Battery Electrolyte Additives. In addition to lithium
salt, a range of additives needs to be included in the
finished electrolyte to give the required properties to
the electrolyte solution. These li-ion battery
electrolyte additives improve the stability preventing

dendritic a?|
i Li[[NCM811 (1.6 mAh/cm 2) coin cells were
WW prepared with O 12 mm cathode, 40 | 1/4 |
- electrolyte solution, Celgard PP separator (O 19
ﬂ mm), and O 14 mm lithium disk (99.9% pure lithium
L9 metal from
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For LIBs, the electrolyte is an important medium that
undertakes the transport of lithium ions and ensures
good electrochemical performance [3]. However, the
electrolyte is an organic solvent with obvious
flammability [4].

Yamada et al. 47 reported a superconcentrated
ether electrolyte with LIN(SO 2 F) 2 (lithium
bis(fluorosulfonyl)amide, LIFSA) as the lithium salt.
In this electrolyte, the rate of Li + a?|

Only around 2.4% Li bonds are observed in the HC
electrolyte while negligible Li bonds exist in the LC
and MC electrolytes. However, the Li bond is
involved in the solvation and desolvation process of
the Li-ion, which therefore probably plays a
significant role in regulating the Li-ion transport
(Figure S9). All chemical shifts are then
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[174, 175] This native layer is easily eroded by the
stress caused by electrode volume change and
uneven lithium plating/stripping resulting in direct
contact of lithium metal with the electrolyte.
Subsequently, a new SEI layer is continually
generated which causes continuous consumption of
the electrolyte and lithium metal.

The growing demand for portable electronic
devices, electric vehicles, and large-scale advanced
energy storage has aroused increasing interest in
the development of high energy density lithium
batteries. The electrolyte is an important component
of lithium batteries and is an essential part of
performance an Virtual Collectionsa??ICM HOT
Papers Virtual Collectionsa??ICM Reviews a?|

Consequently, more active lithium and electrolyte
reactants are consumed, resulting in low coulombic
efficiency (CE) and rapid failure during the cycling of
LMBs [21], [22], [23]. In some cases, the
uncontrollable and rapid growth of Li dendrites can

even penetrate the inert polymer separators and
g connect the cathode and anode, which will cause
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Lithium metal batteries paired with high-voltage LiNi

S 0.5 Mn 1.5 O 4 (LNMO) cathodes are a promising
TR R - % ! energy storage source for achieving enhanced high

S U energy density. Forming durable and robust

solid-electrolyte interphase (SEI) and

cathode-electrolyte interface (CEI) and the ability to
— withstand oxidation at high potentials are essential
for long-lasting a?|

¥

Conventional nonaqueous electrolytes used in LIBs

il ‘ 7__;| are typically composed of cyclic and linear

\ | carbonates, and the lithium salt lithium

;”jLsézs;E o I8 hexafluorophosphate (LiPF 6). 34 However, the
== p———

desolvation process of solvated lithium ions in this
electrolyte may be hindered by the strong binding
energy between Li + and ethylene carbonate (EC).
35

Commercial applications of lithium (Li) metal
batteries (LMBs) based on organic electrolyte
systems have been hindered by safety concerns
and the well documented challenges of Li metal
anodes
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As a replacement for highly flammable and volatile
organic liquid electrolyte, solid polymer electrolyte
shows attractive practical prospect in high-energy
lithium metal batteries. However

Notably, the new electrolyte designed by this
research team exhibits a unique collective reduction
on the lithium-metal anode. This means that clouds
of anions in the CIPA structure are rapidly reduced
(i.e., decomposed) on the surface of the lithium,
forming inorganic compounds such as Li 2 O and
LiF, as well as a thin and stable SEI, which in turn
suppresses a?|

Measurement of the lithium-ion transference
number and conductivity of the 0.6 M HE-DME
electrolyte (Fig. 1f, Supplementary Fig. 20 and
Supplementary Table 1), result in 0.46 and ~12.1
mS cm a??1
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The electrolytes of interest for room temperature

"’ ‘ ’@ Li-based batteries can be classified into 1)

| { I ' non-aqueous electrolytes consisting of a lithium salt
1‘ T T solubilized in an organic solvent or solvent mixture,
2) aqueous solution consisting of a lithium salt
solubilized in water, 3) ionic liquids (ILs) consisting
of an organic salt (R + X a??) doped with a fraction

of the lithium salt equivalent a?|

Electrolyte design holds the greatest opportunity for
the development of batteries that are capable of
sub-zero temperature operation. To get the most
energy storage out of the battery at low
temperatures, improvements in electrolyte chemistry
need to be coupled with optimized electrode
materials and tailored electrolyte/electrode
interphases. Herein, this a?|

Lithium-ion battery technology is viable due to its
high energy density and cyclic abilities. Different
electrolytes are used in lithium-ion batteries for
enhancing their efficiency. a?|
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We first evaluated the CIPA electrolyte and
conventional LHCEs in 500 Wh kg a??1 Li metal
pouch cells with a LiNi 0.905 Co 0.06 Mn 0.035 O 2
(Ni90) cathode under lean electrolyte conditions
(E/C

Outdoor Cabinet Energy Storage System

One of the primary challenges to improving
lithium-ion batteries lies in comprehending and
controlling the intricate interphases. However, the
complexity of interface reactions and the buried
nature make it difficult to establish the relationship
between the interphase characteristics and
electrolyte chemistry. Herein, we employ diverse a?|

Herein we demonstrate a new method to produce
electrolytic Li based on Li-ion solid electrolyte. We
obtained electrolytic Li metal with a high purity using
Li6.4La3Zr1.4Ta0.6 O 12 (LLZTO
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The High-Performance Li-LiFePO 4 batteries
(Li||LFP) realized by highly compatible electrolytes
are considered to be the breakthrough point to
achieve the stability and high energy density of
lithium-ion battery (LIB) systems. However, the
current prevailing commercial electrolytes can
hardly be compatible with both LFP cathode and
lithium anode a?|

This Review details recent advances in battery
chemistries and systems enabled by solid
electrolytes, including all-solid-state lithium-ion,
lithiuma??air, lithiuma??sulfur and
lithiuma??bromine

(C) 2026 Solar Energy Resources 9/9 Web: https://www.gebroedersducaat.nl



