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Determination of Na,S-loading in the composite:

The Na,S loading in the composite was calculated on the basis of the work of M. Kohl [1]. At the
chosen temperatures for carbothermal reduction, the reaction of sodium sulfate results in sodium
sulfide, carbon dioxide and carbon monoxide.

NaySO4 + 2C — NasS + 2C0Ox71 (1)

NaySO4 +4C — NasS +4CO1 2)

The NasS loading in the composite after carbothermal reduction therefore was calculated with 60.5
wt. % (1) and 75.8 wt. % (2) via the molar masses and used mass of Na;SO4 and carbon. So the
NasS loading in the composite was between 60.5 wt. % and 75.8 wt. % according to the reaction

stated above.

Figure S1. SEM images and corresponding elemental mapping of Na,S@C.



Figure S2. SEM images and corresponding elemental mapping of Na,S-NasCoS4+/Co@C.
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Figure S3. (a) N, adsorption-desorption isotherm of Na,S@C. (f) Pore size distribution of Na,S@C.
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Figure S4.Cycling stability of Na,S@C and Na>S-NagCoS4/Co@C at 0.3 C rate.
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Figure S5. EIS analysis of Na;S@C and Na,S-NasCoS4/Co@C after 100 cycles.

Table S1. Impedance parameters for NaxS-NasCoS4/Co@C and Na,S@C cathodes after 100 cycles

state simulated from the equivalent circuits.

Cathode Rs (Q) R« (Q)
Na25-NasCo0Ss/Co@C 22.35 101.1
Na2S@C 11.46 183.1

Table S2. A comparison of Na;S-NasCoS4+/Co@C cathode with reported Na,S-based cathodes in

electrochemical performance

Rate (C)/Retention Energy

Cathode Anode Electrolyte capacity (mAh-g-  density (Wh Ref
1)/Cycles kg?)
1.5M NaClOsand
Na:SeMWCNT Na foil 0.3M NaNOs in 8;?8;?28 ~250 S2
TEGDME '
PFe i
Hollow nano-  Prepassivation Di/li/][i/l]\;aOL :::th 0.84/100/600 / s3
NazS Na metal NasS/P:Se 1.26/100/400
1M NaClOs in
NazxS@C Hard Carbon TEGDME with 0.2/—/350 / 54
1vol % FEC
1M NaCFsSOs in
Na:5@C Carbon paper DIGLYME with 0.5/500/174 230 S5
5 % FEC
1M NaFSI'in 1.2
Na2S/Na:Te@C Na foil M DME and 1 M 0.1/150/590 / S6

TTE 1/700/526




1M NaCFsSOs in

Na2SéN;6CC°S4/ Na foil DIGLYME with géﬁggggg / Thi
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