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High Capacity Organic Cathode Calix[4]quinone in Ionic Liquids
Electrolyte for Lithium-Ion Batteries
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Abstract: In this work, calix[4]quinone (C4Q), with a high theoretical capacity up to 446 mAh-g™', was selected as
the cathode for lithium-ion batteries (LIBs). While the solubility issue in conventional organic electrolytes would
prevent its electrochemistry properties from being fully exploited. To this end, the Li[TFSI}/[PY13][TFSI] ([PY13]
[TFSI]: N-methyl-N-propylpyrrolidiniumbis(trifluoromethanesulfonyl)amide) electrolyte was chosen to match C4Q
cathode to assemble LIBs, which made positive progress in cycling stability and rate capability. At the current densi-
ty of 0.1C, the discharge specific capacity was 280 mAh-g™ (77% of initial capacity) after 100 cycles, and the
capacily retention rate was as high as 72% after 1 000 cycles. At 1C, the capacity could be still maintained at about
154 mAh-g™.
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Fig.1 Conductivities of Li[TFSI}/[PY13][TFSI] electrolyte

with different LiTFSI concentrations
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Fig.2 (a) CV curves at 0.2 mV +s™"; (b) Structural and (c) discharge-charge curves of C4Q (all tests were conducted in
0.3 mol - L™ Li[TFSI}/[PY 13][TFSI] electrolyte at 0.1C); (d) Solubility comparison of C4Q) cathodes socked in
1 mol- L™ LiPF,-EC/DMC and 0.3 mol - L™ Li[TFSI}J/[PY13][TFSI] electrolytes for 5 d, respectively
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(a) Rate performance of C4Q in 0.3 mol - L' Li[TFSI}/[PY 13][TFSI] and 1 mol-L™" LiPF-EC/DMC electrolytes;

(b) Discharge-charge curves in 0.3 mol- L' Li[TFSI}/[PY13][TFSI] at different current densities for C4Q
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Table 1 Different modification methods to improve the electrochemical properties of C4Q LIBs

Electrical conductivity /

Capacity / (mAh-g™"),

Cathode composition Mass ratio Electrolyte Ref.
(S+em™) cycle number, current density
1 mol-L"!
C4Q/PPL:PVDF (45:45):10 ~1.14x1072 228, 100, 0.1C [20,31]
LiPFg-EC/DMC
C4Q/CMK-3:super P: 1 mol-L7!
(20:40):5:15 ~1.14x1072 251, 100, 0.1C [21]
PVDF LiPF-EC/DMC
C4Q:PCBS:SWCNTs:
PVDF 62:30:3:5 PMA/PEG-based GPE ~5.7x107 379, 100, 0.2C [22]
0.3 mol-L!
C4Q:KB:PVDF 60:30:10 ~1.68x1073 262, 1 000, 0.1C This work

Li[TFSI}/[PY13][TFSI]

PPL: porous tubular carbon with Physalis Peruviana L. as raw material; CMK-3: ordered mesoporous carbon; super P: conductive carbon black;

PCBS: porous carbon black spheres; PMA: poly(methacrylate); PEG: poly(ethylene glycol); GPE: gel polymer electrolyte; SWCNTs: single-walled

carbon nanotubes.
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