Molecular Engineering of Radialene Catholytes for Redox Flow Battery Applications
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Abstract Sulfone Functionalized [3]Radialenes

Hexasubsituted [3]radialenes remain attractive catholytes for agueous and nonaqueous redox flow battery (RFB) applications. Here A z B ,
we show the latest investigations into their modification for these purposes. Specifically, we demonstrate that dilithium salts of o) (”) .*v ‘
ester-substituted radialenes exhibit enhanced solubility for neutral pH AORFBS. We also report our latest foray into radialene NC\/CN - )K/CN —S\/CN ’
modification, where sulfone moieties are explored as high redox potential units with favorable solubility. Finally, our exploration of o O “®
radialene dications as two-electron catholytes in NARFBs is outlined. Vv high potential X low potential V high potential o
X low solubility V high solubility V hi .
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, dianions. TBA counterions and hydrogen atoms are omitted for clarity.
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First Generation Radialene Catholytes
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Figure 4. (A) Redox chemistry and

Figure 3. (A) Solvent and temperature dimerization equilibria for triester radical anion. (B) UV- vis spectra (0.5 mM in H,0) dimerization modes of 3. (B) Cyclic Covalent Radialene Dimers
upon addition of acetone. (C) VT-EPR spectra of (1.5 mM) in MeOH.
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Figure 5. Half cell cycling studies for (A) monoester, (B) diester, and (C) triester [3]radialenes (0.05M) in 0.25 M LiCl at 5mA/cm?2. (D) shows the capacity fade over 50 cycles. BlRadlalenes do not function as stable 2e- cathOIVte for NAQRBFs

AR S RS S R R R .| | * New derivatives are being prepared to enhance solubility/voltage and mitigate dimerization
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