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Fig. S1. The illustration of in situ XAS electrochemical reaction cell.

Fig. S2. FE-SEM images of (a) a Mn-Co precursor on a Ni foam and (b) a pristine Ni

foam.
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Fig. S3. XPS spectra and the corresponding fitted curve of (a) Mn 2p, (b) Co 2p and (c)

O 1s in the MCO/NF electrode as prepared.
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Fig. S4. The synchrotron-based XRD patterns of MCS/NF electrode of as prepared and

after 5000t charge/discharge cycles compared with MCO, Mn oxide/hydroxide and Co

oxide/hydroxide JCPDS cards for comparison.
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Fig. SS. Electrochemical performance of MCS//AC ASC in KOH aqueous electrolyte,
(a) CV curves at scan rate 50 mV s of the MCS/NF and AC/NF electrodes. (b) CV
curves of MCS//AC ASC at various potential windows from 1 to 1.8 V at scan rate 50
mV s (c) CV curves of MCS//AC ASC at various scan rates. (d) GCD curves of
MCS//AC ASC at varied current densities. (¢) Specific capacity versus current density

of MCS//AC ASC. (f) Ragone plot of MCS//AC ASC.
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Fig. S6. XANES spectra of a MCO sample in situ at various operating potentials at the

(a) Mn K-edge and (b) Co K-edge.
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Fig. S7. Radial distribution function (RDF) deduced from the Fourier transforms of &>-

weighted EXAFS spectra of a MCO sample at various operating potentials at the (a)

Mn K-edge and (b) Co K-edge during charging and discharging



Table S1. Electrochemical performance of MnCo,S, compared with previous reports

Electrode Material Electrolyte Capacity / mAh cm? Cycle stability Reference
NiCo,S;@NiCu-LDH?» 3 M KOH 0.632 at2 mA cm?  74% after 3000 cycle 1
Cug5Cops-P@Ni(OH), 2 M KOH 0.392at2 mA cm? NA 2
NiMoOy4 3 M KOH 0.33 at | mA cm™ 85.1% after 10K cycle 3
NiCo LDH? 2 M KOH 0.19 at 0.5 mA cm?  89% after 10K cycle 4
CoMoO4@NiWO,P 6 M KOH 0.464 at 5 mA cm?  92.5% after 3000 cycle 5
MnCo,S, 6 M KOH 1.17 at 3 mA cm™ 89.93% after 5000 cycle  this work

2 Layered Double Hydroxides (LDH)

b core-shell structure
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