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Figure S1. EIS test and ionic conductivity of 3M KFSI/DMC.
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Figure S2. Calculated contents a) of solvated structure from Raman spectra; solubility

test b) of Fc in electrolytes; digital photo of maximum flame height ¢) of combustion

test.
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Figure S3. Wettability test of three electrolytes: a) LIAE, b) MIAE, c) HIAE.
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Figure S4. Transference number and ionic conductivity of LIAE, MIAE and HIAE
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Figure S5. Compoatibility test for K-metal: a) coulombic efficiency of K||Cu cells;
voltage-capacity curves for K plating/stripping in b) LIAE, ¢) MIAE, d) HIAE; e)

cycling performance of K||K symmetric cells assembled with different electrolytes.
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Figure S6. GDC of Fc at 50 mA/g in a) LIAE, b) MIAE and c) HIAE; Schematic

diagram d) for calculating average potential.
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Figure S7. IR drop a) from GDC curves in different ion-association electrolytes at 50

mA/g; GDC curves at various rates in b) LIAE and c¢) HIAE.
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Figure S8. Long cycle performance of Fc a) at 200 mA/g in MIAE; GDC of Fc at 200
mA/g in b) LIAE, c) MIAE, d) HIAE.
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Figure S9. D¢ during the potassiation process.
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Figure S10. Corresponding fitting circuit of cells.
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Figure S11. GDC of Fc at 100 mA/g in a) EC-based, b) PC-based and c) VC-based
MIAE; rate performance d) in these electrolytes; calculated IR drop comparison from

GDC curves in e) EC-based and f) PC-based MIAE.
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Figure S12. CV curves of Fc in PC-based MIAE at scan rates across 0.1-1.0 mV/s.
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Figure S13. Surface capacitance contributions of Fc anode in PC-based MIAE at

different scan rates: a) 0.1 mV/s, b) 0.2 mV/s, ¢) 0.4 mV/s, d) 0.6 mV/s, e) 0.8 mV/s, f)

1.0 mV/s.
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Figure S14. Surface capacitance contributions of Fc anode in EC-based MIAE at

different scan rates: a) 0.1 mV/s, b) 0.2 mV/s, ¢) 0.4 mV/s, d) 0.6 mV/s, e) 0.8 mV/s, f)
1.0 mV/s.
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Figure S15. SEI compositional analysis: a) elemental distribution on the surface of Fc
after cycling; XPS spectra ofb) F 1s, ¢) K 2p for Fc after cycling in the EC-based MIAE
and PC-based MIAE.
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Figure S16. Electrochemical performance of K||Cu cells: voltage profiles during K
plating/stripping at a) 2" and b) 20™ cycles, and ¢) long-term cycling stability in

different electrolytes.
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Figure S17. Voltage profiles of K||Cu cell a) with EC-based MIAE and b) with PC-
based MIAE at different current densities.
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Figure S18. Chronoamperometry curves in a) EC-based and b) PC-based MIAE; c)

EIS tests before and after polarization.




Table S1. Comparison of specific capacities with previously reported organic K-

storage anodes.

Current  Specific

. Structural . .
Organic Anode Density  Capacity Electrolyte References
Formula
(mA/g) (mAh/g)
50 209.1
3iM
Fc KFSI/EC+DMC This work
200 171.9
(1:1, by vol)
M
HAT-COOK 50 207 KFSI/JEC+DEC S1
(1:1, by vol)
M
K,PC 50 190 KFSI/EC+DMC S2
(1:1, by vol)
0.8M
CTF-1 50 176 KPF¢EC+DEC S3
(1:1, by vol)
O~_OK
C .
K,BPDC
50 170 KFSI/EC+DMC S4
‘ (1:1, by vol)
KO~ ~O
M
[C;H;KNO4], 50 168 KFSI/EC+DMC S5
(1:1, by vol)
OxOK
1 M KFSIVEC
ADAPTS
Nen 50 138 +DEC (1:1, by S6
vol)

KO™ "0



1M
woe )
O 50 116 KFSI/EC+DMC S7
(1:1, by vol)
KO~ ~O
OKKO
e i
K4PTC ‘ 50 97 KFSI/EC+DMC S8
OO (1:1, by vol)
OKKO
{D—on
juglone@CNT 50 241 3 M KFSI/DME S9
oo
TP-COF HSs 50 197 3 M KFSI/DME S10
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