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Can fluorinated solvents improve Li-ion battery performance?

Are fluorine-donating electrolytes reversible lithium-based batteries?

Chem. Mater. 28,266-273 (2016). Suo,L. et al. Fluorine-donating electrolytes enable highly
reversible5-V-class Li metal batteries. Proc. Natl Acad. Sci. USA 115,1156-1161 (2018). Wang,Y. et al.
Emerging electrolytes with fluorinated solvents for rechargeable lithium-based batteries. Chem. Soc. Rev.
52,2713-2763 (2023).

Does fluorination improve battery performance?

As a result of these effects,the extent of improvement in battery performance variesamong the different
fluorination strategies used in electrolyte solvent design. Future innovations in fluorinated solvents may focus
on partially fluorinated and asymmetric electrolyte solvents.

Can fluorinated solvents be used in lithium-based batteries?

In this case,fluorination has been demonstrated to be one of the most effective strategies to overcome the
above-mentioned issues without significantly contributing to engineering and technical difficulties. Herein,we
present a comprehensive overview of the fluorinated solvents that can be employed in lithium-based
batteries.

Can fluorinated electrolyte additives improve the performance of rechargeable batteries?

In addition,the ability of fluorinated electrolyte additives to conveniently and flexibly enhance the performance

of rechargeable batteries,without needing to majorly modify the core components of the battery,presents a
notable advantage for commercialization,as it imposes lower requirements on industrial production lines.
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- An irreversible thermal event in a lithium-ion
battery can be initiated in several ways, by
spontaneous internal or external short-circuit,
overcharging, external heating or fire, mechanical
abuse etc.-The electrolyte in a lithium-ion battery is
flammable and generally contains lithium
hexafluorophosphate (LiPF 6

Lithium-ion batteries are celebrated for their energy
density and longevity (Behi et al., 2021, Chen et al.,
2020). Each of these models represents a unique
approach to directing the flow of cooling fluid within
the battery pack enclosure, refer to Fig. 10. This
comprehensive investigation aimed to uncover the
most effective thermal

With environmental issues becoming more urgent,
electric vehicles are recognized as sustainable
future transportation solutions, prompting the
advancement of high-energya??density lithium-ion
batteries (LIBs) [1], [2].Accordingly, fluorinated
compounds, including PFAS (per- and
polyfluoroalkyl substances), have become pivotal
battery components due to their exceptional a?|
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A novel dielectric fluid immersion cooling technology
for Li-ion battery thermal management. Energ.
Conver. Manage., 229 (2021), Article 113715.
Effective Heat Dissipation for Prismatic Lithium-ion
Battery by Fluorinated Liquid Immersion Cooling
Approach. Int. J. Green Energy, 21 (2024), pp.
244-255. Crossref Google Scholar [46]

Enabling Fluorine-Free Lithium-lon Capacitors and
Lithium-lon Batteries for High-Temperature
Applications by the Implementation of Lithium
Bis(oxalato)Borate and Ethyl Isopropyl Sulfone as
Electrolyte Capacity a?|

Electrolyte solutions based on fluorinated solvents
were studied in high-voltage Li-ion cells using
lithium as the anode and
Li1.2Mn0.56C00.08Ni0.1602 as the cathode.
Excellent performance was achieved by replacing
the conventional alkyl carbonate solvents in the
electrolyte solutions by fluorinated cosolvents.
Replacement of EC by DEC and by their a?|
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Experimental studies of reciprocating liquid
immersion cooling for 18650 lithium-ion battery
under fast charging conditions. Author links open
overlay panel Yang Li a, Minli Bai a, Zhifu Zhou b,
The FS49 fluorinated fluid was selected for this
experiment. FS49 is a clear, colorless, low odor fluid
and it is compatible with a wide range of

The deployment of lithium-ion batteries (LIBs) has
rapidly increased with applications evolving from
consumer electronics, to electric vehicles (EVs) and
now to grid-scale balancing of renewable electricity
generation. [59] verified the existence of fluoride
gases such as hydrogen fluoride (HF) and
phosphoryl fluoride (POF 3). Although the

Nonaqueous carbonate electrolytes are commonly
used in commercial lithium-ion battery (LIB).
However, the sluggish Li + diffusivity and high
interfacial charge transfer resistance at low
temperature (LT) limit their wide adoption among
geographical areas with high latitudes and altitudes.
Herein, a rational design of new electrolytes is
demonstrated, which can significantly a?|
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The lithium-ion batteries" nominal voltage and
capacity are 3.7V and 2.6Ah. The battery's cathode
is lithium cobalt oxide (LiCoO2), and the anode is
graphite. When a pump transports fluid, energy is
lost due to the resistance within the pipeline, leading
to a decrease in fluid pressure. Additionally, friction
between pump components and

Increased performance demands for Li-ion
batteries. As Li-ion batteries arrive as the standard
power source for electric vehicles, consumer
devices, and several other industries, the need for
longer-lasting, higher-performing materials
continues to rise. Performance of this magnitude
necessitates higher voltages, increased stability,
and

A kind of fluorinated polyimide carrying sulfonyl
groups (SFPI) as a novel binder is synthesized,
which possesses excellent thermal stability,
solubility, and mechanical properties. The cells with
SFPI binder exhibit lower impedance and
polarization compared with the cells adding the
conventional PVDF binder. The electrochemical test
results showed that the SFPI a?|
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1 Introduction. Since its inception in the 1970s and
commercialization in the 1990s, the Li-ion battery
has quickly become the de facto standard
technology for portable electronics and
electromobility, where high a?|

The lithium-ion battery (LIB) is not only the most
popular electrochemical device invented by
mankind, but it is also the very first battery relying
on interphases, because its electrode materials

ATLANTA (May 15, 2023) a?? Halocarbon is a
global leader in specialty fluorochemistry, including
fluorinated additives for lithium-ion batteries and
nonflammable and chemically-inert engineered
fluids. Halocarbon is proud to announce that it has

been selected as a subcontractor by Lithion Battery
Inc. ("Lithion") in a project awarded by the Naval
Sea Systems a?|
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The combination of advanced synthesis and
characterization approaches with the assistance of
machine learning will enable the design of new
fluorinated solvents for advanced lithium-based
batteries. This article is part of a?|

Fluorinated materials enable safer, lighter,
longer-lasting Lithium-ion (Li-ion) batteries to meet
the demand for optimized electric vehicles and
faster electronics. Different classes of
fluorochemicals provide unique benefits and can be
used in specially formulated combinations to deliver

%Eq‘{ the results desired in today's advanced Li-ion
33 l! batteries.
=

LiCoO 2 is a historic lithium-ion battery cathode that
continues to be used today because of its high
energy density. However, the practical capacity of
LiCoO 2 is limited owing to the harmful
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Trimbake et al. [51] experimentally investigated the
heat dissipation effect of lithium-ion battery packs
under mineral oil direct injection cooling conditions
and showed that the cooling scheme could maintain
excellent temperature homogeneity (less than 1 ?C)
in the module at the highest chargea??discharge
rates considered (2C charge and 3C

Lithium-ion batteries (LIBs) have been used as
electrochemical energy storage devices in various
fields, ranging from mobile phones to electric
vehicles. LIBs are composed of a positive electrode,
a negative electrode, an a?|

Fluorine is the most electronegative and comparably
low atomic weight element in the periodic table. This
extraordinary feature conjoined with the high redox
potential of the F a?? /F 2 redox couple makes F
a?? anion very stable and capable of possessing a
wide electrochemical stability window (from a??3.03
V vs NHE to +2.87 V vs NHE). Therefore, F a?? ion
is regarded as a?|
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Experimental study of liquid immersion cooling for
\ different cylindrical lithium-ion batteries under rapid
1 charging conditions. Author links open Batteries

and fluorinated liquid. Six common cylindrical LIBs
were The results suggest that two-phase immersion
cooling with SF33 fluid was highly effective to keep
the cell temperature under

The fluoride ion battery (FIB) is a promising
post-lithium ion battery chemistry owing to its high
theoretical energy density and the large elemental
abundance of its active materials. Nevertheless, its
utilization for room-temperature cycling has been
impeded by the inability to find sufficiently stable
and conductive electrolytes at room temperature. In
this work, a?|

1 Introduction. A serious effort to fight the imminent
climate crisis requires a reduction in CO 2
emissions on many emerging fronts, one of which is
the electrification of the transportation sector. []
Since in cars and trucks, high energy density and
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high capacity are of utmost importance, lithium-ion
batteries (LIBs) have emerged as the best

.
N

(commercially) available concept.
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Metal fluoride cathode materials, which are
cost-effective and have large theoretical capacities,
can be used in lithium-ion batteries (LIBs) to reduce
the cost of these batteries. However, they have
intrinsically low electrical conductivity and high
overpotential.

The maturation of energy-dense (250 to 300 Whkg
1;\ Lo g ‘ a??1, 600 to 700 WhL a??1) lithium-ion battery
5 : (LIB) technology has underpinned an electric
vehicle (EV) revolution in the automobile industry,
with the global market share of EVs projected to
reach a? 1/4 35% by 2030. 1 In the face of a climate
crisis and increasing pressure to reduce

215k

greenhouse gas emissions, the aviation a?|

Halocarbon's fluorinated ethers and polyethers are
specifically designed to deliver benefits to lithium ion
batteries including flammability suppression.
CAREERS; ENGINEERED FLUIDS;
ELECTRONICS SOLUTIONS; LIFE SCIENCES;
ABOUT; CONTACT; Home / Electronics Solutions /
Lithium lon Battery Solutions / Fluorinated Ethers
and Polyethers.
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| e This reaction is unique to electrides, which can
facilitate an electron exchange, rather than a redox
reaction, and thus potentially outlast Lithium-ion
LIQUID COOLING ENERGY
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e
Q batteries. Slamotwitz hopes this research can pave
EsMTgRAGE SYSTEM replace lithium-ion batteries and be exponentially
. j more energy efficient.

the way for creating a battery that can successfully
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