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Supporting Information

Table S1 Solvent content, room-temperature (25 °C) ionic conductivity and safety

properties of different electrolyte systems.

Ionic Solvent
Electrolyte conductivity content Thermal test Ref.
(mS cm™) (Wt%)
1.2 M LiPFg in 2,2,2-trifluoroethyl Non-flammability/
7.20 87.4 1
acetate (TFEA) Overcharge abuse test
1 M LiPF; in dimethyl 2,5-
0.21 88.3 Non-flammability 2
dioxahexanedioate (DMDOHD)
Liquid
I M LiPF4in
electrolytes 87.6~
EC/PC/DEC/EMC/cosolvent 1.46 ARC 3
88.3
(2:1:1.5:4:1.5 vol.)
1 M LiFSI in bis(2- Puncture abuse test/
2.15 84.2 4
methoxyethoxy)methane (BME) ARC
2 M LiBF, in FEC: DOL=1:9
1.76 60.0 - 5
(volume ratio)
1 M LiPFg, 2.5 wt% MBA, 2.5
wt% TFEA, and 0.075 wt% AIBN 2.6 81.0 - 6
in EC/DEC/DMC=1:1:1
1.5 wt% AFBNNS in ILE: PVDF-
Gel
HFP:TMPTA with 7:2:1 (mass 0.65 57.5 - 7
electrolytes
ratio)
17 wt% PVDF in LiTFSI:
1.67 63.9 - 8
DMIm=1:10 (molar ratio)
1 M LiPFg, 7.5 wt% TAEP and
2.5 wt% PEGDMA in 0.50 75.1 Overheating abuse test 9

EC/DEC=1:1 (volume ratio)




1 M LiPFg, 2% LiDFOB, 2%

TMSP, 0.1% LiNO; and 3% MBA

Non-flammability/

1.77 79.2 10
in FEC: HFE: DME=3:5:2 (mass Puncture abuse test
ratio)
1 M LiTFSI in DEE: SFE=1:2 by Non-flammability/
volume with 5 wt% BCPN, 1.5 1.007 76.1 Overcharge/ Puncture 11
wt% PETEA, 0.1 wt% HMPP abuse test
0.5 M LiTFSI and 5 wt% PBMA
1.11 87.1 Non-flammability 12
in [EMIM][TFSI]
0.68 M LiTFSI and 0.68 M
Non-flammability/
LiDFOB in PEE: DOL: 2.36 75.7 13
Mechanical abuse test
FEC=1:1:20.2
1 M LiPF¢ in EC/EMC=1:2
Non-flammability/
(volume ratio), with 2 wt% F7- 7.20 86.1 14
Puncture abuse test
PVA-CN
1 M LiPF¢ in EC/DMC=1:1
(volume ratio), with 3 wt% 1.83 85.4 - 15
PMHA
1 wt% ZSM-5 and 2 wt% nano-
5.10 80.6 - 16
SiO; in PVDF-HFP
PVDEF/LiFSI (3/2 weight ratio)
0.65 12.3 - 17
with MoSe2 nanosheets
PVHF-HFP/LiTFSI with FDMA
0.52 14 Non-flammability 18
(1:1 weight ratio)
Lean-solvent
P(VDF-TrFE-
electrolytes
CTFE)/Pyr13TFSI/LiFSI (4: 4: 3 0.63 14.3 Non-flammability 19
weight ratio) with DMF
5 wt% PTFEP in PVDF-HFP with
0.3 16.0 Heat treatment 20

63 wt% LiFSI




Ni(DMF),Ni[CN]y/PVDF-

0.65 7.5 - 21
HFP/LiFSI (1: 5: 5 ) with DMF
PVDF/LiTFSI/LiDFOB/LiBF4
2.2 17.0 - 22
(93: 62: 16: 10) with DMF
P(VDF-TrFE-CTFE)/LiTFSI (3:
0.82 144 Pouch cell cutting 23
4) with DMF
Li+@PI-TMEFB-COF with 20
0.45 20.0 - 24
wt%
2 M LiTFSI-DOL solution and 5
mM Al(OTf);-DME solution 5.54 10.0 ARC 25
(90:10 by vol.%)
PVDF-HFP and LiTFSI (3:2
0.27 11.4 - 26
weight ratio)
ANP-5 with DMF 0.52 10.0 - 27
LiTFSI in PEO(10:1 by mol) with
0.032 - 28
80% LIZTO
Li;YClg 0.017 - 29
PVDF, LiTFSI, and LLZTO
Solid 0.17 - 30
(6:2:1 by weight ratio) 0
electrolytes
PEO(2.45g)-LiTFSI(0.8g) mixed
solution on the LLZO ceramic 0.09 Non-flammability 31
fabric
PEO and LiTFSI (20: 1 by mol) 0.105 - 32
References:

1 Y.Wang,S. Dong, Y. Gao, P.-K. Lee, Y. Tian, Y. Meng, X. Hu, X. Zhao, B. Li, D.

Zhou and F. Kang, Nat. Commun., 2024, 15, 5408.

2. X.Zhang, P. Xu, J. Duan, X. Lin, J. Sun, W. Shi, H. Xu, W. Dou, Q. Zheng, R.
Yuan, J. Wang, Y. Zhang, S. Yu, Z. Chen, M. Zheng, J.-F. Gohy, Q. Dong and A.

Vlad, Nat. Commun., 2024, 15, 536.



10.

1.

12.

13.

14.

15.
16.

17.

18.

19.

20.

Y. Chen, Q. He, Y. Zhao, W. Zhou, P. Xiao, P. Gao, N. Tavajohi, J. Tu, B. Li, X.
He, L. Xing, X. Fan and J. Liu, Nat. Commun., 2023, 14, 8326.

J. Wu, Z. Gao, Y. Tian, Y. Zhao, Y. Lin, K. Wang, H. Guo, Y. Pan, X. Wang, F.
Kang, N. Tavajohi, X. Fan and B. Li, Adv. Mater., 2023, 35, 2303347.

X. Chena, C. Qina, F. Chua, F. Lib, J. Liu, F. Wu, Energy Environ. Sci., 2024

X. Miao, J. Hong, S. Huang, C. Huang, Y. Liu, M. Liu, Q. Zhang, H. Jin, Adv.
Funct. Mater., 2024, 2411751.

D. Kim, X. Liu, B. Yu, S, Mateti, L. O’Dell, Q. Rong, Y. Chen, Adv. Funct. Mater.,
2020, 30, 1910813.

X.Pei, Y.Li, T. Ou, X. Liang, Y. Yang, E. Jia, Y. Tan, S. Guo, Angew. Chem. Int.
Ed., 2022, 134, ¢202205075.

X.Mu, X. Li, C. Liao, H. Yu, Y. Jin, B. Yu, L. Han, L. Chen, Y. Kan, L. Song, Y.
Hu, Adv. Funct. Mater., 2022, 32, 2203006.

C.Zhang, Z. Lu, M. Song, Y. Zhang, C. Jing, L. Chen, X. Ji, W. Wei, Adv. Energy
Mat., 2023, 13, 2203870.

Y. Meng, D. Zhou, R. Liu, Y. Tian, Y. Gao, Y. Wang, B. Sun, F. Kang, M.
Armand, B. Li, G. Wang, D. Aurbach, Nat. Energy, 2023, 8, 1023-1033.

Z. Liu, Q. Yu,N. Oli, J. Gomez, S. Qiu, H. Tian, Q. Qiu, W. Sun, K. Li, Z.
Liu, M. Chen, J. Yuan, X. Wu, L. Xia, Adv. Energy Mater.,2023,13, 2300143.
J. Zhu, J. Zhang, R. Zhao, Y. Zhao, J. Liu, N. Xu, X. Wan, C. Li,, Y. Ma, H.
Zhang, Y. Chen, Energy Storage Mater., 2023, 57, 92-101.

J. Jeong, M. Kim, H. Shin, H. Lee, Y. Cho, M. Cho, J. Lee, C. Han, G. Kim, H.
Lee, H. Lee, T. Kim, S. Jung, H. Song, ACS Energy Lett., 2023, 8, 4650-4657.

J. Xue, F. Liu, T. Xiang, S. Jia, J. Zhou, L. Li, Small, 2024, 20, 2307553.

H. Yang, Z. Liu, Y. Wang, N. Li, L. Yu, Adv. Funct. Mater., 2023, 33(1):
2209837.

Q. Wu, M. Fang, S. Jiao, S. Li, S. Zhang, Z. Shen, S. Mao, J. Mao, J. Zhang, Y.
Tan, K. Shen, J. Lv, W. Hu, Y. He and Y. Lu, Nat. Commun., 2023, 14, 6296.

D. Zhang, Y. Liu, S. Yang, J. Zhu, H. Hong, S. Li, Q. Xiong, Z. Huang, S. Wang,
J. Liu and C. Zhi, Adv. Mater., 2024, 36, 2401549.

J.-F. Liu, Z.-Y. Wu, F. J. Stadler and Y.-F. Huang, Angew. Chem. Int. Ed., 2023,
62, €202300243.

W. Zhang, V. Koverga, S. Liu, J. Zhou, J. Wang, P. Bai, S. Tan, N. K. Dandu, Z.
Wang, F. Chen, J. Xia, H. Wan, X. Zhang, H. Yang, B. L. Lucht, A.-M. Li, X.-Q.


https://advanced.onlinelibrary.wiley.com/authored-by/Liu/Min
https://advanced.onlinelibrary.wiley.com/authored-by/Zhang/Quanquan
https://advanced.onlinelibrary.wiley.com/authored-by/Jin/Hongyun
https://www.nature.com/articles/s41560-023-01339-z#auth-Dong-Zhou-Aff1
https://www.nature.com/articles/s41560-023-01339-z#auth-Ruliang-Liu-Aff3
https://www.nature.com/articles/s41560-023-01339-z#auth-Yao-Tian-Aff1
https://www.nature.com/articles/s41560-023-01339-z#auth-Yifu-Gao-Aff1-Aff2
https://www.nature.com/articles/s41560-023-01339-z#auth-Yao-Wang-Aff1
https://www.nature.com/articles/s41560-023-01339-z#auth-Bing-Sun-Aff4
https://www.nature.com/articles/s41560-023-01339-z#auth-Feiyu-Kang-Aff1-Aff2
https://www.nature.com/articles/s41560-023-01339-z#auth-Michel-Armand-Aff5
https://www.nature.com/articles/s41560-023-01339-z#auth-Michel-Armand-Aff5
https://www.nature.com/articles/s41560-023-01339-z#auth-Baohua-Li-Aff1
https://www.nature.com/articles/s41560-023-01339-z#auth-Guoxiu-Wang-Aff4
https://www.nature.com/articles/s41560-023-01339-z#auth-Doron-Aurbach-Aff6
https://onlinelibrary.wiley.com/authored-by/Zhou/Jian%E2%80%90Jun

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Yang, E. Hu, S. R. Raghavan, A. T. Ngo and C. Wang, Nat. Energy, 2024,
10.1038/s41560-023-01443-0.

Y. Zhu, Z. Lao, M. Zhang, T. Hou, X. Xiao, Z. Piao, G. Lu, Z. Han, R. Gao, L.
Nie, X. Wu, Y. Song, C. Ji, J. Wang and G. Zhou, Nat. Commun., 2024, 15, 3914.
M. Li, H. An, Y. Song, Q. Liu, J. Wang, H. Huo, S. Lou and J. Wang, J. 4Am.
Chem. Soc., 2023, 145, 25632-25642.

Y.-F. Huang, T. Gu, G. Rui, P. Shi, W. Fu, L. Chen, X. Liu, J. Zeng, B. Kang, Z.
Yan, F. J. Stadler, L. Zhu, F. Kang and Y .-B. He, Energy Environ. Sci., 2021, 14,
6021-6029.

Y. Yuan, Z. Zhang, Z. Zhang, K.-T. Bang, Y. Tian, Z. Dang, M. Gu, R. Wang, R.
Tao, Y. Lu, Y. Wang and Y. Kim, Angew. Chem. Int. Ed., 2024, 63, 202402202
S.-J. Yang, H. Yuan, N. Yao, J.-K. Hu, X.-L. Wang, R. Wen, J. Liu and J.-Q.
Huang, Adv. Mater., 2024, 36, 2405086.

S. Xu, R. Xu, T. Yu, K. Chen, C. Sun, G. Hu, S. Bai, H.-M. Cheng, Z. Sun and F.
Li, Energy Environ. Sci., 2022, 15, 3379-3387.

D.-M. Shin, J. E. Bachman, M. K. Taylor, J. Kamcev, J. G. Park, M. E. Ziebel, E.
Velasquez, N. N. Jarenwattananon, G. K. Sethi, Y. Cui and J. R. Long, Adv.
Mater., 2020, 32, 1905771.

H. Huo, Y. Chen, J. Luo, X. Yang, X. Guo, X. Sun, Adv. Energy Mater., 2019, 9,
1804004.

R. Schlem, S. Muy, N. Prinz, A. Banik, Y. Horn, M. Zobel, W. G. Zeier, Adv.
Energy Mater., 2020, 10, 1903719

T. Deng, L. Cao, X. He, A. Li, D. Li, J. Xu, S. Liu, P. Bai, T. Jin, L. Ma, M.
Schroeder, X. Fan, C. Wang, Chem, 2021, 7, 3052-3068

P. Pan, M. Zhang, Z. Cheng, L. Jiang, J. Mao, C. N1, Q. Chen, Y. Zeng, Y. Hu, K.
K. Fu, Energy Storage Mater., 2022, 47, 279-287.

M. Zhang, P. Pan, Z. Cheng, J. Mao, L. Jiang, C. Ni, S. Park, K. Deng, Y. Hu, K.
K. Fu, Nano Lett., 2021, 21, 7070-7078.



