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demonstrate that the effectiven ess of our strategyusing DCL elec-
trolyte (Eables §1 and $2, Supporting [nfr ion). The sirate-

the shortcircuit tests, the maximmim tem perature of both elec-

gles reported in Hterature are divided imto cathode modification
and configuration optimization. The cathode modification con-
cerns mme :'hml nn}ubrhrxg the shuttle effect of L|P5 while
1 — B Jevi

stronger Sk[smxtunetopmuwle&ehi}uummmlehshvm
in Table 51 [Supporting Information), the reported Li-S pouch
cell can hardly achieve =20 cycles only by suppressing the shuttle
effect ol LiPS. By contrast, inhibiting $he growth of Li dmd.ute-
achieves abvious prometion Iut so far st not able to

treslyt ly rises bo =50 *C, which i eritieal for the aperation of
Li=§ cells in exireme envirmaments, again llustrating the great
potential of DCL electrolyte to promote the commercialization of
Li=5 cells.

3. Conclusions

Expanding the lithiurmesulfurcells from the hiboratory codrescale
topouch-formmat 3 neoemryslep[a ﬂuemnmmaluahm Ina
this work, we d ibility of lithhum

>100 cycles [Table S2, Supporting Infermation). These results
further verify the advantige of DCL electralyte for the commer
ctal usein Li-5 pouch cells.

At last, the safety of assembled Li-S powch cells is demon-
strated via nailing [Figure 4 and Figure S21, Suppaorting Infoe
mation ) and shorting (Figure 522, Supporting Information). We
found that the safety was comprehensively superior than that
af the lithiumelon batteries. No leakage or explosion accurred
whether using DCL electrolyte or blank electrolyte, and the lo-
cal heat of the nail was slightly lower using DCL electrolye. For

metal anode i most u:genl nLhex ﬂ-;:n inhibiting the polysul-
fide shuttle effect for improving the performances of Li=5 pouch
cell Specifically, KHFDF salt i used to mgubite the preferred
components of SEL in which KHFDF salt decomposes prior to
salvent. The inner layer of SEI is successfully modulated to KF
and LiF enriched which Hectively allevite the de
cormn posttion of the eectmolyle and improve the cyeling salility of
Li-5 pouch cells. This stregyenables the realizstion of unprece:
dented kng-term cycles (200 cycles) and high mte (300 mA per
cell) charcterstios at the format of Li=S pouch cell with sul fur
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Metdorganic framework (MOF) has been widely used in the
lectrochemical relatad §dd [89-91), especially in 1i-8 hattery due
1o it porows structure and abundant polar sites [92, 93], Bums et

al incorporstad lithiurn hiophasphate in Zr-based MOF, which
servad as LiPS andvoring sites to disrupt the chustering of LiPSs
and prevent the flm-like Li S deposition at low temperature [94].
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