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Abstract: Quinone compound called pillar[S]quinone (P5Q) was chosen as cathode to explore lithium storage
performance. Experimental data indicated that the initial capacity reached 431 mAh -g ™', displaying 100%
utilization rate of active sites. Nevertheless, P5Q was easily dissolved when exposed to the electrolyte, which
resulted in rapid decay of capacity. For addressing this issue, encapsulation method was employed. We chose
CMK-3 as porous carbon material in this study for its uniform pores and moderate pore size. Herein, P5Q was
filled into the holes of CMK-3, and then obtaining the P5Q/CMK-3 nanocomposites. The experiment results
showed that the pouring method effectively slowed the dissolution of P5Q in electrolyte. After 100 cycles, the
discharge capacity of P5Q/CMK-3 composites maintained at 300 mAh-g™, the retention was as high as 71%, and

coulombic efficiency was around 100% during the test period.
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Table 1 Main parameters and electrochemical performance of quinone cathode materials

Reversible Capacity retention Reversible
Electrode ) Current Voltage / _
. Mass ratio capacity at after 100 cycles capacity / Reference
composition rate
0.1C / (mAh-g™) at 0.1C / % (mAh-g™)
P5Q:Super p:PVDF 30:60:10 431 14 2C 75 1.3~3.8 This work
P5Q:CMK-3:Super p:PVDF 30:30:30:10 428 57 2C 100 1.3~3.8 This work
P5Q:CMK-3:Super p:PVDF 20:40:30:10 420 71 2C 173 1.3~3.8 This work
C4Q:CMK-3:SWCNTs:PVDF  30:30:30:10 438 55 1C 260 1.5~3.5 [14]
(C4Q:CMK-3:Super p:PVDF 27:53:5:15 427 59 1C 177 1.5~3.5 [14]
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Fig.8 Electrochemical impedance spectra of (a) P5SQ and (b) PSQ/CMK-3 (1:2); (¢) Equivalent circuit diagrams
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Table 2 R, R, and Z,, data of P5Q and P5Q/CMK-3 composites fitting by Zview

Sample Cycle number R./Q R./Q 7,1 Q
1 2.202 110.9 126.4
P5Q
50 1.796 482.1 398.0
1 1.777 201.4 110.5
P5Q/CMK-3 (1:2)
50 1.388 208.5 188.9
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