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LIB AdvancedLIB | Next-generation Li batteries
Electrolyte + Separator Electrolyte + Separator Electrolyte + Separator Electrolyte + Separator
,
' 5 Li-metal battery / All-solid-state battery
Cathode Lower capacity Higher capacity Higher capacity Higher capacity
Electrolyte Liquid electrolyte Liquid electrolyte Liquidelectrolyte or  Solid electrolyte
Anode Graphite Graphite + Si Li metal or Anode-less (or free)
Charge Li-S battery I Dijcharge [?ischarge » |.i-02 battery EVCPL:O—f_‘_ie

Li-S battery eﬁ

LT’

Sullir-Carbon Cathode  Modified Separator  Lithium Metal Aot
Cathode S-cathode Air-cathode
Electrolyte Liquid electrolyte Liquid electrolyte
Anode Li metal Li metal
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Defects in SEl inducing dendrite :ﬂ D
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Thick SEI

SEI

Wang et al., J. Energy Chem. 48, 145 (2020).
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Electrolyte Engineering Solid Electrolyte thhlum comp05|tes

- Solvent/salt modification - Functional additives - Inorganic solid electrolyte

ROCO,LL LL0, LLPO,F, rich outer SEI Mesoporous AlF, Al Li-LiF skeleton Excess Li infusion
Poor Li wetting Good Li wetting interlayer b/w
LIE,C.0-C rchlamer SE1 LIF LN rch s SEU
Li metal & solid electrolyte
rocou us BN Bl u
m s i metal / Li metal
e/ e Gmewstalloy SCI. Ad. 2017, 3, €1601659.
Garnet SSE Garnet SSE

LFP; clectrolyte  FS-PBF-| Self-Healing Electrostatic Shield
AFM 2022, 32,2112764. Mechanism - Inorganic/organic

Potymer mati.
JACS 2013, 135, 4450 uz \
- High conc. electrolyte , 135, -

hybrid electrolyte /j" 5
s

Wang et al., Sci. Adv. 3, e1701301(2017)

Granular L1 Nano Lett. 2021, 21, 7070.

Nat. Commun. 2023, 2655. FRESESCI et Li stripping
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Artificial SEI Layer 3D Li host

- High surface area structures

- - - = —_—
ALO; + Li — thin Li-AO layer

Silver color
N

Fan et al.,, AEM 8, 1802350 (2018)

0 R | i reduced areal current density
N\ Sci. Adv. 2019, &
9,1900858. e

Planar substrate 30

- Providing lithiophilic sites

Nat. Commun. 2015, 6, 8058. SiO,
\ I/ BNL lon channel
A

Adificial protective layer

\ -, LiF/PVDF-HFP layer
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> After cycling
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"7 Adv. Func. Mater. Li (molten)+SiO, — Li,O+Li,Si

2018, 28,1705838.

Current collector Current collector Current collector Current collector

Liuetal., AM 31, 1807585 (2019)
Nat. Commun. 2019, 10, 1896.
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Mesoporous AlF. Al Li-LiF skeleton Excess Li infusion Sio, lon channel SEl
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Li (molten)+Si0, — Li,O+Li,Si

Wang et al., Sci. Adv. 3, e1701301(2017) Liu etal., AM 31, 1807585 (2019)
F'C'.VNJ
Li-C;N, composite Li stripping Li deposition m
Molten Li — —
—_—
Intimate contact - N AT LN
AlOg + Li — thin Li-Al-O layer Fan et al., AEM 8, 1802350 (2018)

Huang et al., Angew. Chem. Int. Ed. 59, 3699 (2020)
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