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Abstract:

Here, a ceramic-polymer composite membrane consisting of P(VDF-HFP), LiTFSI, and a
high-entropy rhombohedral NASICON-structured ceramics filler
Li13Al01Sco.1Y015n1.7/3Z11.7/3Ti1.7/3(PO4)s was employed as the solid electrolyte in the
batteries. Further, the facile electrode interface was engineered via ring polymerization
of 1,3-dioxolane (DOL) containing different lithium salts (LiTFSI, LiFSI, and LiDFOB)
catalyzed by LiPFs salt. The synergistic effect of different salts provided a robust
interphase at the lithium metal interface, enabling stable lithium plating/stripping in
Li|Li coin cell configurations with a critical current density ~ 1 mA cm? at room
temperature. The in situ polymerized matrix also facilitated the formation of potential
lithium-ion conduit channels at the cathode side and the electrolyte-electrode interface,
thereby mitigating key transport limitations that hinder the performance of conventional
polymer electrolyte-based solid-state batteries. The Li|LiFePOs coin cell configuration
demonstrated excellent cyclability with a discharge capacity of 107 mAh g after 500

cycles at 1C.
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1. Introduction

As the demand for portable electronics, electric vehicles, and smart grids grows rapidly,
lithium-ion batteries (LIBs) become indispensable to modern technology 1-5. However,
LIBs face intrinsic limitations such as specific capacity of graphite anodes (372 mAh g-1),
which constrains energy density compared to lithium metal (3860 mAh g7); the
flammability and safety risks posed by organic liquid electrolytes; the narrow
electrochemical stability window of conventional electrolytes, which limits the use of
high-voltage cathodes; and performance degradation during fast charging due to lithium
plating and dendrite formation ¢. Furthermore, to meet future energy storage
requirements, solid-state lithium metal batteries (SLMBs) emerge as highly promising
next-generation alternatives 7. By combining a Li*-conducting solid electrolyte with a
high-capacity lithium metal anode, SLMBs not only eliminate flammable liquid
electrolytes but also offer significantly higher energy density. Despite these advantages,
their practical deployment is hindered by poor interfacial stability and high
manufacturing costs, particularly due to challenges associated with scalable roll-to-roll
fabrication. Therefore, the development of solid electrolytes that are simultaneously safe,
stable, and compatible with metallic lithium is crucial for enabling the commercialization

of SLMBs.

Solid polymer electrolytes (SPEs) are attractive candidates for SLMBs owing to their low
cost, excellent processability, flexibility, and favorable interfacial contact with electrodes.

Among them, polymer electrolytes based on poly(vinylidene fluoride-co-



hexafluoropropylene) [P(VDF-HFP)] have attracted significant attention due to their high
dielectric constant, electrochemical stability at high oxidation voltages, and excellent
mechanical flexibility 10 11. Despite these advantages, P(VDF-HFP)-based polymer
electrolytes face inherent challenges that hinder their practical deployment in Li metal
batteries. Their relatively low room-temperature lithium-ion conductivity limits rate
capability, while insufficient mechanical strength reduces their ability to suppress
lithium dendrite growth. Furthermore, residual solvents such as N, N-
dimethylformamide can react with lithium metal, leading to interfacial instability.
Nevertheless, polymer electrolytes exhibit low ionic conductivity at room temperature
due to their semi-crystalline nature. Furthermore, conventional ex-situ solvent-assisted
preparation routes often result in significant interfacial impedance, leading to degraded

electrochemical performance of polymer electrolytes.

To circumvent these issues, composite polymer electrolytes incorporating ceramic fillers
have emerged as an effective strategy 12. Ceramic fillers can enhance conductivity by
disrupting the crystalline domains of the polymer matrix, thereby increasing segmental
chain motion and introducing faster lithium-ion transport pathways at the ceramic-
polymer interface 13. High-lithium-ion-conducting high-entropy ceramics, featuring
multiple cations distributed over equivalent crystallographic sites, offer unique
advantages 4 15, Their lattice distortion and multi-element synergy can enhance ionic
transport while reinforcing the mechanical framework needed for dendrite suppression
16, In addition to improving bulk electrolyte properties, creating a facile electrolyte-

electrode interface remains critical for realizing long-life Li metal batteries 17-20. One
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promising approach can be the in situ polymerization of cyclic ethers such as 1,3-
dioxolane (DOL) within the composite separator matrix 20-2%. In situ polymerization can
produce a conformal and well-integrated polymer network that ensures intimate contact
with the Li metal anode and provides efficient lithium conduit channels in the cathode 30-
3%, Furthermore, the use of suitable lithium salts during polymerization can promote the
formation of a stable, ionically conductive solid electrolyte interphase on lithium 36 37.
Different salts contribute distinct functionalities, such as enhancing ionic conductivity,
improving interfacial stability, or forming protective inorganic-rich species, that together

optimize electrochemical performance 38 .

This manuscript presents a study on the design, synthesis, and characterization of a
ceramic-polymer composite electrolyte coupled with in situ polymerization, named as
HECPE (Polymer: P(VDF-HFP), salt: LiTFSI, ceramic: Li13(AlScY)o3(ZrTiSn)1.7(PO4)s). It
discusses the LiPFe¢ salt-mediated in situ polymerization of DOL monomer at the
electrode interface. To design a robust lithium-ion conductive and stable interphase,
LiDFOB, LiFSI, and LiTFSI salts are used. Ultimately, the findings underscore the pivotal
role of HECPEs and engineered in situ polymerized interphases in the development of

high-performance, safe, and scalable energy storage systems for future applications.
2. Experimental Methodology

A mixture of precursors including lithium hydroxide (LiOH), tin(IV) chloride
pentahydrate (SnCls 5H20), zirconium oxide (ZrOy), titanium dioxide (TiOz), aluminium

nitrate nonahydrate (Al(NOs)3 9H20), scandium oxide (S5c203), yttrium oxide (Y203), and



ammonium dihydrogen phosphate (NH4 ‘H>PO4) was prepared based on stoichiometric
proportions. To compensate for the potential volatilization of lithium during high-
temperature sintering, an additional 10 wt.% of LiOH was included. The initial mixture
was subjected to ball milling for 12 h to ensure homogenization, followed by calcination
at 600 °C for 12 h to promote the decomposition of volatile components. After cooling,
the powders were milled for an additional 12 h and subsequently dried. The fine powder
was then compacted into pellets of 10 mm diameter using a uniaxial pressure of
approximately 200 MPa. These green pellets were finally sintered at 1200 °C for 12 h to
achieve the desired phase. Then, the pellets were crushed and ball-milled to obtain fine

ceramic particles for use as fillers to fabricate ceramic-in-polymer composite electrolytes.

A lithium salt solution of lithium bis(trifluoromethanesulfonyl)imide (LiTFSI, 0.33 M),
Lithium bis(fluorosulfonyl)imide (LiFSI, 0.33M), and lithium difluoro(oxalato)borate
(LiDFOB, 0.33 M) was prepared by dissolving the salts in 1,3-dioxolane (DOL) monomer
under continuous stirring. In parallel, a separate solution containing lithium
hexafluorophosphate (LiPF¢, 0.2 M) was prepared in 1,2-dimethoxyethane (DME)
solvent. The DME-based solution was then added to the DOL-based electrolyte in a 1:4
volume ratio, and the resulting mixture was stirred for 1.5 hours to ensure complete
homogeneity. In this formulation, 1,2-dimethoxyethane (DME) served as a plasticizer,
promoting enhanced lithium-ion transport, while lithium hexafluorophosphate (LiPFs)
acted as an initiator for the in situ polymerization of the 1,3-dioxolane (DOL) monomer.
The final electrolyte solution was subsequently utilized to fabricate solid-state lithium

cells.



To fabricate the ceramic-in-polymer composite solid electrolyte membranes, a
predetermined amount of P(VDF-HFP) polymer and LiTFSI salt were first dissolved in
N, N-dimethylformamide (DMF) solvent (weight ratio of polymer to salt is 5:2).
Subsequently, 15 wt.% NASICON-type ceramic filler was incorporated into the solution.
The resulting viscous mixtures were subjected to vigorous stirring to ensure
homogeneity, followed by drop-casting onto glass petri dishes. These membranes were
then dried under vacuum at 60 °C for 24 hours, followed by the use of 5 pL liquid

monomer-salt solution at the electrodes’ interfaces during the coin cell fabrication.

Symmetrical lithium cells (Li| HECPE | Li) were fabricated using lithium metal chips
(Lithium metal chips” surface was scraped out and rolled out before use). For the
fabrication of symmetrical lithium cells (Li | LECPE | Li), all procedures were followed as
for Li| HECPE|Li, except for the addition of LiDFOB and LiFSI salts. Asymmetrical
Li| Cu cells were assembled using a lithium metal chip and a copper foil as the electrodes.
The cathode slurries of LiFePO4 were prepared using N-methyl-2-pyrrolidone (NMP) as
the solvent, and a composite ratio of 80:10:10 for active material, Ketjen black, and PVDF
binder, respectively. The slurries were coated onto aluminum foil current collectors and
dried under vacuum at 120 °C for 24 hours. Circular cathodes were then punched and
transferred into an argon-filled glovebox to fabricate the full-cell (Li | LiFePOs) assembly.
After the cell fabrication, the cells were kept at room temperature for 48 h for the
polymerization to occur. Figure S1 presents the digital photograph of the HECPE

electrolyte before (t = 0 h) and after polymerization (t = 48 h).



The crystallographic structure of the sintered samples was analyzed using X-ray
diffraction (XRD) with Cu-Ka radiation over a 20 range of 10°-60°, and LeBail refinement
was conducted using TOPAS (version 6) to confirm the phase 0. Surface morphology and
microstructure were examined using a field emission scanning electron microscope (FE-
SEM, JEOL-7610+). Electrochemical impedance spectroscopy (EIS) and DC polarisation
measurements were performed with an SP-50e (Biologic) electrochemical workstation
over the frequency range of 1 Hz to 1 MHz. Linear sweep voltammetry was carried out
in a Keithley Source Meter Unit (model 2450-EC). Galvanostatic charge-discharge (GCD)
analysis was done in a Neware CT-2001A battery testing system. All tests, except EIS,

were conducted at room temperature (~25 °C).
3. Results and Discussions

The crystalline phase of the synthesized ceramic powder was analyzed through XRD, and
the obtained pattern is shown in Figure 1(a). The Le Bail refinement carried out using
Topas Academic software (version 6) confirmed the formation of a rhombohedral R3¢
phase. As the literature supports, the high-symmetry rhombohedral phase in NASICON-
type lithium-ion solid electrolytes is more favorable for ionic conduction compared to the
low-symmetry monoclinic C2/c phase, which generally forms at lower synthesis
temperatures 41.42. The refined lattice parameters obtained from Le Bail fitting are in good
agreement with reported values in our earlier study 7. The XRD pattern (Figure 1(b))

displayed  distinct  diffraction = peaks  corresponding to  Rhombohedral



Li13(AlScY)os(ZrTiSn)17(POs4)s thereby verifying the successful integration of ceramic

tiller in the PVDF-HFP /LiTFSI polymer matrix.
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Figure 1:(a) Le-Bail refinement of Room temperature powder X-ray diffraction data for
Liz3Alo1Sco1Y015n1.752r1.75Ti1.73(PO4)s sample calcined at 1200 °C for 12 h. (b) The XRD pattern obtained at
room temperature for HECPE electrolyte membrane.

Figures 2(a) & 2(b) present the cross-sectional SEM image and EDS elemental mapping
of the HECPE electrolyte infused into the LFP cathode, respectively. The SEM image
reveals an interfacial polymer layer attached to the surface of the LFP cathode coated on
the Al current collector. The EDS mapping confirms the effective infiltration of the
polymer electrolyte into the LFP cathode. The elemental mappings of B, F, S, and N come
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from the different salts (LiTFSI, LiFSI, LIDFOB, and LiPFs) used in the polymer electrolyte
preparation. Importantly, the penetration of HECPE electrolyte in the liquid state into the
pores of the LFP cathode establishes continuous Li-ion conductive pathways, which are

essential for operating the solid-state battery at higher C-rates.

Figure 3(a) presents the Nyquist plots (—Z" vs. Z') of the HECPE sample at different
temperatures. The long tail feature at the low-frequency region in the Nyquist plots
indicates the ionically insulating nature of the stainless steel (in HECPE). The Nyquist
plot was fitted with a series combination of a resistor (R1) and a constant phase element
(Q1). The conductivity of the samples was calculated using the dimensions of the sample
and the fitted resistance from the Nyquist plot. Further, the conductivity values at
different temperatures and the Arrhenius equation (Eq. 1) were used to calculate the
activation energy for the ionic motion in the electrolyte samples via linear fitting of In (o)
with 1000/T, and it was found to be ~ 0.22 eV (Figure 3(b)). The Arrhenius equation is as

follows:

Ea

o(T) = g,e *8T 1)

where T: absolute temperature and kg: Boltzmann constant, oy: pre-exponential factor,

and E, : activation energy.
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Figure 2: (1) SEM image of the cross-section of the HECPE electrolyte infiltrated into the LFP cathode coated on the
Al-current collector. (b1-b9) Different elements” EDS mapping of the cross-section of the HECPE electrolyte
infiltrated into the LFP cathode coated on the Al-current collector.

Lithium dendrite formation and coulombic efficiency at higher C-rates are strongly
influenced by the lithium-ion transference number (tvi+), since a localized electric field
can develop at the electrode surface due to the uneven distribution of anions and cations
43,44 The Bruce-Vincent technique, which integrates both direct current (DC) polarization
and alternating current (AC) impedance measurements, is commonly employed to
evaluate tLi+ 3. For the present study, Li | HECPE | Li symmetric cells were polarized by
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applying a DC potential of 10 mV for 3 h, after which the current stabilized without
further significant change. Before DC polarization, electrochemical impedance
spectroscopy (EIS) with a 10 mV AC perturbation was performed to determine the initial
interfacial resistance (Ro) of the cell. Upon applying the DC bias, both ions and electronic
motion contributed to the initial current (Io) at t = 0 h. The initial current (lo) was
calculated using the formula Io = AV/(Rbuic*+ Rss) 4. Over time, the current decreased due
to anion blocking at the lithium electrode surface and the formation of a counter-
electrostatic field against the applied potential. At steady state (t = 3 h), the current (Iss)
was primarily due to lithium ions migrating through the electrolyte. EIS performed after

polarization test provided the steady-state interfacial resistance (Rss).

The evolution of current during polarization in Li | HECPE | Li cells is presented in Figure
3(c), with the inset showing Nyquist plots at t =0 h and t = 3 h, fitted with the equivalent
circuit. The high-frequency intercept corresponds to the electrolyte resistance, while the
low-frequency intercept gives the total resistance of the cell. The difference between the
two provides the interfacial resistance, which increased from 177 Q to 190 Q after
polarization, while the bulk resistance of HECPE remained nearly constant. The lithium

transference number was calculated to be ~ 0.41 using Eq. (2):

— Iss(AV_IORO)
bt = AV ToRs) @

The high lithium-ion transfer number would help in guiding uniform lithium
deposition/dissolution from the lithium metal interface and would increase the critical
current density.
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Figure 3: (1) Nyquist plot of in situ polymerised HECPE electrolyte at room temperature. (b) Linear fitting of the
temperature-dependent conductivity of the HECPE sample using the Arrhenius equation. (c) Current variation with
time upon applying 0.01 V on a symmetric Li | HECPE | Li cell at room temperature. The inset shows the Nyquist
plots of the cell at t = 0 h & t = 3 h with the equivalent circuit used to fit the data. (d) Linear sweep voltammetry
curves for Li | HECPE | SS at 0.1 mV s at room temperature.

Figure 3(d) shows the linear sweep voltammetry (LSV) curve of the Li| HECPE | SS cell
measured in the 2.5-6 V range at a scan rate of 0.1 mV s'l. A steep rise in current was
observed at ~4.65 V, corresponding to the onset of electrolyte oxidation, limiting its upper
voltage window. The high oxidation stability of HECPE can be attributed to Lewis acid-
base interactions between the ceramic fillers and the functional groups of the P(VDE-
HFP)-LiTFSI matrix, as well as the addition of different salts in the PDOL electrolyte,
which suppresses the oxidative decomposition of the polymer. Such oxidative robustness
renders HECPE suitable for application with high-voltage cathode materials, including
spinel-type and layered oxides, thereby extending its potential use in advanced all-solid-

state lithium batteries.
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The electrochemical properties of HECPE were evaluated by assembling both symmetric
and full cells to assess its practical performance in solid-state lithium batteries. For the
symmetric cell studies, the configuration consisted of lithium metal chips placed on both
sides of the HECPE solid electrolyte membrane. As depicted in Figure 4(a), the symmetric
Li| HECPE | Li cell was subjected to lithium plating-stripping at various current densities
to determine its critical current density (CCD) up to which the solid-state electrolyte can
operate stably. At low current densities, the HECPE cell maintained a nearly constant
overpotential, indicating uniform lithium deposition and dissolution at the Li-electrolyte
interface. However, as the current density increased, the cell exhibited a progressive rise
in polarization, and the voltage profiles transitioned to a sloped shape, indicative of
increased ion transport resistance and possible inhomogeneous Li deposition.
Considering the electrical integrity fact, the HECPE-based symmetric cell could sustain
its electrical integrity up to 4 mA cm2, which is notably high for a polymer-based solid
electrolyte. However, the corresponding high overpotential ~1.5 V at 4 mA cm? is
impractical for real-world battery applications due to the lower and upper limit of the
operational voltage window. Further, the overpotential curves at 1 mA cm? seem to
follow a steady overpotential value with time, unlike for 4 mA cm=2, where there is a rapid
increase in the overpotential value with time. Accordingly, while the electrolyte can
withstand high currents (up to 4 mA cm2) without immediate failure, the critical current
density for practical battery applications with acceptable performance and efficiency is

only ~1 mA cm2.
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To further assess the long-term cycling durability of the HECPE electrolyte, galvanostatic
charge-discharge cycling was performed for 3000 cycles at a moderate current density of
0.2 mA cm?, as shown in Figure 4(b). Impressively, the cell demonstrated highly stable
cycling with negligible polarization growth and no evidence of soft (noisy overpotential
curves) or hard short-circuiting (Fully flat overpotential curves) throughout the testing
period. The nearly invariant overpotential across cycles and minimal drift indicate
uniform Li plating/stripping and the presence of a stable Li-electrolyte interphase.
Further, Li | Li symmetric cells were tested at a high current density of 1 mA cm2 (Figures
S2 and S3). The results showed that the symmetric cell with the HECPE electrolyte system
outperforms the LECPE electrolyte system in terms of uniform and stable lithium plating-
stripping, due to the presence of different salts. LiTFSI is known to have a high ionic
conductivity. LiDFOB and LiFSI salts facilitate the formation of a stable, ionically
conductive solid electrolyte interphase (SEI) on the lithium surface, thereby guiding
uniform lithium plating/stripping over a long period. Further, the Li|Cu cells were
tested to assess the lithium plating-stripping efficiency of our HECPE electrolyte system
at a current density of 1 mA cm-2, with a plating capacity of ~1 mAh cm?, for long-term
cyclability (Figure S4). Initially, the columbic efficiency was low, but it improved to ~ 95%
on cycling. This remarkable cycling stability highlights the outstanding durability of the
HECPE electrolyte, making it a promising candidate for practical solid-state lithium

battery applications.
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Figure 4: (a) The room temperature galvanostatic polarization curves indicate lithium plating-stripping in
Li| HECPE | Li cell at different current densities. (b) Long-term lithium plating-stripping polarisation curves at 0.2
mA cm2 at room temperature.

The electrochemical performance of full cells employing the HECPE electrolyte was
assessed using olivine-structured LiFePOs (LFP) cathode paired with a lithium metal
anode. Figure 5(a) shows that at a current density equivalent to 0.2C (1C is 170 mA g1),
the LFP cathode delivered a high discharge capacity of approximately 158 mAh g at

room temperature. As the current density increased, the room temperature discharge
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capacity declined to ~139 mAh g7, 92 mAh g7, and 32 mAh g1 at 0.5C, 1C, and 2C,

respectively.
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Figure 5: (1) Room temperature specific capacity-voltage curves at different C-rates of Li | HECPE | LiFePOy cells. (b)
Room temperature differential capacity vs. Voltage (dQ/dV vs V) curves at different C-rates of
Li| HECPE | LiFePOy cells. (c) Room temperature long-term cycling data of Li | HECPE | LiFePOq cells at 1C. (d)
Room temperature long-term behavior of median charging and discharging voltages of Li| HECPE | LiFePOy cells
cycling at 1C.

Also, this capacity fading at higher C-rates was accompanied by an increase in
polarization potential, as shown in the dQ/dV (differential capacity) vs. V curves at
different C-rates (Figure 5(b)), resulting in a decrease in energy efficiency. Although the
in situ polymerization process effectively provided sufficient ion transport pathways
both at the interfaces and the cathode bulk, the high polarization potential and low
discharge specific capacity are primarily attributed to the limited Li* diffusion kinetics
within the cathode particles. Remarkably, when the LFP cells are cycled at 1C for 500
cycles, there is an increase in the discharge specific capacity to 111 mAh g at the 262nd
cycle (Figure 5(c)), which then reduces to 107 mAh g at the 500t cycle with a steady

coulombic efficiency of ~99.9%. The slight capacity increase observed in the initial cycles
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of Fig. 5c is attributed to electrochemical conditioning and progressive interfacial
optimization during early cycles. Initial cycles promote improved wetting and
mechanical settling of the HECPE into electrode pores, and gradual activation of
continuous Li* conduction pathways in the cathode. Further, the variation in cell charge
and discharge voltages with cycling indicates the high polarization (difference between
the charge median voltage and discharge median voltage, Figure 5(d)) in initial cycles,
which gets stabilized with a reduced value on further cycling. These results indicate that
initially, there was a formation of stable interphase at both the anode and the cathode
sides, which guided uniform and efficient Li* conduction with cycling. The high
cyclability is attributed to several key factors: (i) the inherently small volume change
during Li* intercalation/de-intercalation in LFP, aided by the rigid POs tetrahedral
framework bridging FeOs octahedra; (ii) the electrochemical stability of the HECPE
electrolyte within the operating voltage range of LFP; (iii) its excellent compatibility with
lithium metal, enabling the formation of a stable passivation layer; and (iv) the
development of a robust cathode-electrolyte interphase (CEI). Table S1 presents a
comparison of our work with relevant studies in terms of conductivity, Lithium plating-
stripping cyclability, and long-term full cell cyclability using LiFePOs as the cathode
material. The stable electrode-electrolyte interfaces endowed the Li | HECPE | Li cells and
LFP | HECPE | Li cell with excellent electrochemical stability, high coulombic efficiency,
and prolonged cycling performance, demonstrating its strong potential for practical

solid-state lithium battery applications.

4. Conclusions
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In this work, we demonstrated a multifunctional solid-state electrolyte architecture
(HECPE) that combines a high-entropy ceramic-in-polymer composite with an in situ
polymerized poly(1,3-dioxolane) containing multiple lithium salts (LiTFSI, LiFSI, and
LiDFOB). The synergistic salt strategy effectively modulated the interfacial chemistry at
the lithium metal surface, enabling uniform Li plating/stripping and achieving a high
critical current density of ~1 mA cm-2. The HECPE framework provided ~ 4.65 V as a
limit upper electrochemical voltage window and a lithium-ion transference number
(~0.41). Electrochemical evaluation revealed that Li|LFP full cells with HECPE
electrolytes delivered high discharge capacity, excellent rate performance at moderate C-
rates, and remarkable long-term cycling stability over 500 cycles with nearly invariant
Coulombic efficiency. Overall, the integration of high-entropy NASICON-type fillers
with an in situ polymerized PDOL electrolyte and multi-salt chemistry establishes an
efficient dynamic ion transport network and robust electrode-electrolyte interfaces. This
study presents a viable pathway for developing safe, scalable, and high-performance
solid-state lithium metal batteries with extended cycle life and compatibility with LFP

cathode.
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Figure S4: Digital photographs demonstrating the HECPE before and after polymerization.
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Figure S5: Lithium plating-stripping polarisation curves of Li | HECPE | Li cell at 1 mA cm2 at

room temperature.
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Figure S6: Lithium plating-stripping polarisation curves of Li | LECPE | Li cell at 1 mA cm-2 at

room temperature.
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Table S1: Comparison table showing conductivity, Li-Li plating/stripping cyclability, and Li-

LiFePOs full cell’s cyclability with our work.

Li-Li Li-LFP
Samples Conductivity Reference
Cyclability | cyclability
88 % after
205%x10%*Scmat| 2300 hat0.1
LAGP@PAN/PVCA 700 cycles [1]
30 °C mA cm2
at1C
97.2% after
1116 hat 0.2
LATP-based LPL@GPE 798 x 104 S cm™! 240 cycles [2]
mA cm2
at 0.5C

28




88.67 %

LLZTO and P(VDEF-HFP) | 1.70 x 103 Scm™ at | 1000 hat 0.1 | after 500
[3]
based CPE-3 30 °C mA cm? cycles at
1C
96.6% after
TAEI FEC, TTFEP-based | 1.1 x 103Scm™ at | 1200 h at 0.5
800 cycles [4]
GPE 30 °C mA cm?
at1C
98.54%
600 hat0.3 | after 400
QSE with LiDFOB 2,66 x10*Scm™ [5]
mA cm cycles at
1C
94.5% after
650 hat1
Al(OTf)3-DOL-based 1.5x10%#Scm™ 300 cycles [6]
mA cm?
at1C
84.1% after
PDOL-FEC-GTE 790hat1
21x10%Scm™1! 200 cycles [7]
composite electrolyte mA cm-
at1C
DOL-based composite 3000 hat0.2 | 111 mAh This
3.6 x10% S cm™
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100 hat1 | 262nd cycle
mA cm-? & 107
mAh g1 at
the 500th
cycle
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