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Liquid benzoquinone and naphthoquinone derivatives having
diethylene glycol mono methyl ether groups were designed and
synthesized as redox active materials that dissolve supporting
electrolytes. The Li—-ion batteries using the liquid quinones in
LiBF,/PC as cathode materials exhibited good performances in terms
of voltage, capacity, energy efficiency, and cyclability in both
static and flow cells. The battery using solvent-free catholyte

exhibited high energy density of 198 Wh L°'.
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Figure 1. Structure and redox of (a) benzoquinone derivatives and (b) naphthoquinone
derivatives. CV of (¢) 1b and (d) 2b (5 mM) in PC using 0.1 M Bu,NBF, (dashed line)
and 0.1 M LiBF4 (solid line) as supporting electrolytes. CV of (e) 1b and (f) 2b

(5 mM) in PC using 0.1 M LiBF, at sweeping rates of 10, 25, 50, 100, and 200 mV/s.
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Figure 2. Charge and discharge properties of 1b and 2b (1 mM) in LiBF,/PC using a
flow cell with the current of 1.0 mA. Charge and discharge curves at 1%, 50", 100",
and 200" cycles of (a) 1b and (c¢) 2b. Charge and discharge capacities and efficiencies

of (b) 1b and (d) 2b.
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Figure 3. (a) Schematic of a static cell used for solvent—-free catholyte. (b) Charge
and discharge capacities and efficiencies of the battery using 2b + LiTFSI as
catholyte with the current of 2.0 mA. (c) Charge and discharge curves with the current

of 0.5, 1.0, 2.0, 3.0, and 5.0 mA.
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