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—®— [P4(DMA)3][FSI]-50 mol% LiFSI

—®— [HMG][FSI]-50 mol% LiFSI
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Figure S1. Densities and viscosities of [P;(DMA)3][FSI]-50 mol% LiFSI, [HMG][FSI]-50 mol% LiFSI solutions as a function of

temperature
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Figure S2. VFT plot of a) conductivities b) viscosity, for [HMG][FSI]-50 mol% LiFSI, and [P1(DMA)3)][FSI]-50 mol% LiFSI
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Figure S3. Chronopotentiometry (V= 0.1 V) of Li symmetrical cells a) [P1(DMA);][FSI]-50 mol% LiFSI, b) [HMG][FSI]-50 mol%

Time/h

LiFSI, [P1114][FSI]-50 mol% LiFSI, at 50 °C. Inset shows EIS plots before and after polarisation.
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Figure S4. Example of a fitted impedance spectrum gained from symmetrical lithium cell containing 50 mol% LiFSI in
[HMG][FSI] after 10th cycle, The spectrum is fitted to a two-element layer model equivalent circuit.
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Figure S5. Surface composition (atomic %) spectra of the Li surface after 5 and 100 cycles using 50 mol% LiFSI in

[P2(DMA);][FSI] and [HMG][FSI].
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Figure S6. The charge/discharge curves of the [P;(DMA);][FSI]-50 mol% LiFSI at a) C/5, b) C/2

Table S1. VFT fitting parameters extracted from the temperature dependent ionic conductivities.
o/Scm? B./K To, o Dy Tg-To R2
[P1(DMA);)][FSI]- 0.14 560 192 2.9 0.4 0.999976
50 mol% LiFSI
[HMG][FSI]-50 0.23 575 197 2.9 14.4 0.999909
mol% LiFSI
Table S2. VFT fitting parameters extracted from the temperature dependent viscosity.
n./ mPas B./K To, D, Tg-To R?
[P1(DMA);)][FSI]- 0.2 850 170 5 20 0.979976
50 mol% LiFSI
[HMG][FSI]-50 0.35 892 174 5.1 41 0.999909

mol% LiFSI




Table S3. Surface composition (atomic %) of the Li metal constituents after 5 and 100 cycles. estimated error for atomic
compositions from region spectra is 5%

Li F (@) C N
LiF |Li,CO,, | LiF |-SOF, |Li,O |Li,CO; [N(SO,F,) [C-H [C-Nc=N|-Ns=0| IL |Native
SF cation | SEI
Li,0
[HMG][FSI]- 79.15% [14.55% 6.30%
3% 157%  [21% | 79% 7% l6s% 8% |so% [13% 7%
5 cycled
) 52.48% [41.64% [5.87%
[HMGIIFSIl- oo base  [70% | 2196 | hawe |es% (759 [1s% 79 ° N
100 cycled
P.(DMA).][FSI 14.2% [52.5% [3.28%
[PAOMALIIFSI Lo o boo [ 75% | 25% bow b1 5o (759 [17% o ° ’ ’
-5 cycled
P.(DMA).][FSI 54.39% |37.13 [8.48%
[PAOMALITFSIl o baoe (5% | 2596 | by 3% (7796 15w s ’ ’
-100 cycled

Table S4. A summary of the use of high-salt content IL-based electrolyte in LMBs reported in the literature
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ILs Salt Concentrati | Anode Cathode C-rate Discharge T/°C | Cycle Cathode mass | Ref
on capacity life loading/capacity
[P1225][FSI] LiFSI 3.2 mol/kg Si NCA C/5 3 mAh cm™? 50 [1]
[P1iaaal [FSI] LiFSl | 3.8mol/kg | Limetal | NMC111 | 1C (0.25 | 130 mAh gt RT 200 0.3 mAh/cm?2 2]
mA/cm?
[P1222][FSI] LiFSI 3.2 mol/kg Li metal | LFP c/2 3.3 mAh/cm? 50 120 3.5 mAh cm™? [3]
[P122,][FSI] LiFSI 3.2 mol/kg Li metal | NMC622 C/2 1.7 mAh/cm? 50 3.5 mAh cm?? [4]
[Campyrl[FSI] | LITESI | 50 mol% Li metal | LiCoO2 c/10 150 mAh g 60 60 1.60 mg/ cm2=0.25 | [5]
mAh/cm2
[Campyr][FSI] LiTFSI | 50 mol% LiFePO4 C/10 125 mAh gt RT 100 1.40 mg/ cm2=0.20 | [5]
mAh/cm2
[Csmpyr][FSI] LiFSI 3.2 mol/kg Li metal | LFP C/2 3.3 mAh/cm? 50 280 3.5 mAh cm? [3]
[Campyr][FSI] LiTFSI 0.5 mol/kg Li metal | LFP Cc/10 153 mAh gt 50 400 1.8 mg/cm2 [6]
[Campyr][FSI] LiFSI 3.2 mol/kg Li metal | NMC622 c/2 0.98 mAh/cm? 50 100 1 mAh/cm2 [7]
[Campyr][FSI] LiFSI 1.2 mol/L Li metal | NMC111 C/10 150 mAh/g 25 20 3 mg cm? [8]
[Campyr][FSI] | LITFSI | 1.0 mol/L Limetal | NMC111 | C/10 146 mAh/g 25 - - [9]
[Campyr][FSI] LiFSI 4.2 mol/kg Li metal | NMC811 1C 125 mAh/g 22 1000 6.0-6.5 mg cm™ [10]




