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Fig. S1 a) Picture of a Li2S6 adsorption result using HEO powder; b) UV-vis absorption spectra of the Li2S6 solution before and after contacting HEO powder.
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Fig. S2. High resolution XPS analysis of HEO powders before and after the absorption test in Li2S6 solution) Ni 2p, b) Mg 1s, c) O1s and d) Zn2p (to better visualize the shift, only the Zn2p3/2 peak is shown).
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Fig. S3. Cyclic voltammetry measurements at 0.01 mV/s in the voltage range of 1.7-2.8 V vs Li+/Li of a) STD and b) STD+HEO90 electrodes; c), d) correspondent derivative vs voltage plots 
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Fig. S4. Cyclic voltammetry measurements performed at different scan rates in the voltage range of 1.7-2.8 V vs. Li+/Li: (a) STD cathode, (b) double-coated cathode (STD+HEO90). The relationship between the peak current and the square root of the scan rate for the different reaction processes in STD and STD+HEO90 is associated to peak I (c), peak II (d), peak III (e)..
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Fig. S5. Charge/discharge capacity vs. cycle number plots and Coulombic efficiency at C/5 of STD+HEO90 cell a): and capacity vs. voltage plot b).
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Fig. S6. Nyquist plots for STD (a), STD+HEO80 (b), STD+HEO90 (c) cathodes, before and after eight CV cycles, fittings are shown in lines, and d) equivalent circuit.
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[bookmark: _GoBack]Fig. S7. Voltage vs. capacity plots derived from rate capability measurements reported in Fig. 7: a) STD, b) STD+HEO80, c) and d) STD+ HEO90 cells.
















Table S1. Onset potential and peak voltage obtained for the STD and STD-HEO cathodes from the CV measurements of Figs. S3, 4.
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