Weakly Solvating Electrolytes (WSEs) for Low-Temperature Zinc Batteries
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Zn(OTf), = zinc trifluoromethanesulfonate, Zn(TFSI), = zinc bis(trifluoromethylsulfonyl)imide ACN = acetonitrile, DME = dimethyl ether, EA = ethyl acetate
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behavior relevant to low-temperature zinc battery operation.
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interfacial chemistry, impedance response, and practical low-temperature
electrochemical performance. Figure 3: EIS measurements. [a] Nyquist plots and circuit model Figure 4: Potential-dependent SEIRAS
for at 20 °C. [b]-[g] Temperature-dependent (20 °C to -10 °C) spectra, taken in increments of 0.1 V from
solvent- Nyquist and Bode plots. [h] Double layer capacitance open circuit potential (OCP) to 0 V, for three
| 2 bgséeld calculations. [i] Arrhenius plot for relaxation energy E, (f,,5,)- organic zinc electrolytes.
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[a] Left: The electrochemical SEIRAS cell, with a gold Al R /I\
film electrode thermally evaporated onto a specialized detector 52'5 B I O M D T o’ o , o , , ,
micro-grooved silicon wafer. The IR signal is enhanced al on 7 H,O0 TFSIT ACN DME EA . EIS CII’(?UIt modelling allowed calculated activation energies of. interfacial |
measurements. 638 /785 nm Raman ACN/DME/EA solvent respectively, while the Zn(TFSI),/Li(TFSI) hybrid electrolyte
] laser scatterin .
Right: Angle of incidence signal-to-noise ratio data for CR‘:E*"%* \ g achieved 29.5 kJ/mol.
Zn(OTF), in acetonitrile. Potential-dependent (2 | . : : w . i i '
( )2] o ! P e LRl Figure 2: Concept schematic of the near- surface behavior of traditional, strongly The SEIRAS spectra for Zn(OTf), in ACN showed a dominance of asymmetric

measurements were carried out at 45 °.

anion molecular vibrational modes at negative potential, suggesting anions
can contribute to the solvation shell, in keeping with the WSE concept.

solvating, electrolytes vs high entropy weakly solvating electrolytes (WSESs).

[b] Homemade SERS cell, using an electroplated and &Pgﬁifﬁ som *  When dissolved in mixed ACN/DME/EA solvent, Zn(OTf), demonstrated
rouﬂm.negd ﬁldﬁf‘lm elelctrode to enrlincethan:Ep increased presence of ‘free’, randomly orientated as DME appeared to take the
scattering. The Raman laser passes through a thin [b]

place of anions within the solvation shell.
. SERS spectra of Zn(TFSI),/LIiTFSI hybrid electrolyte in mixed solvent
Conclusion demonstrated the presence of a ZnF,-based SEl layer.

layer of electrolyte and is focused on the gold
electrode surface.
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[c] Left: Coin cell battery construction for EIS

16 mm zinc

measurements. Right: Coin cells were tested at 20 °C, \%C{'é_"d : : - : : : I , __ — :
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anions to partake in cation solvation, which is desirable in the formation of functional
electrode SEl layers.
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The mixed ACN/DME/EA solvent tested was more suited to the coordination matrix
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