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Fig. S1 (a) SEM image of HCPC; (b) Component analysis from the bright spots
in the ADF-TEM image of WCNP@HCPC (the inset).

Fig. S1 (b) shows the energy-dispersive X-ray spectrum (EDX) of WC NPs (the
bright spots highlighted by red dashed line) from the scanning TEM (STEM)
image. The characteristic peaks of W and C are perfectly assigned to the WC

NPs, while the peaks of Cu are attributed to the sample grid.
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Fig. S2 N, adsorption/desorption isotherms and the inset of the pore size

distribution of WCNP@HCPC-S and HCPC-S composites.
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Fig. S3 Elemental mapping of WCNP@HCPC-S composite, including:

elemental sulfur, carbon and tungsten.
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Fig. S4 (a) TGA curve of WCNP@HCPC-S under N, flow atmosphere; (b) TGA
curve of WCNP@HCPC under O, flow atmosphere.

The TGA curve of WCNP@HCPC (Fig. S2b) under O, flow atmosphere
reveals the mass residual of 13 wt % after heating. According to the reaction
equation (1), the weight of the WC increases to nearly 1.2 times when it is
transformed to WO3; under the high temperature heating. Therefore, it could be
deduced that the remained mass in Fig. S2b is evaluated to be about 10.5 wt%
(12.6% / 1.2) WC. This experimental result matches well with the nominal

designed ratio.
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Fig.S5 Photo image of polysulfide solution after soaking in the adsorbents for

12 h: 1 Control; II WCB@HCPC; IIl WCNP@HCPC; IV HCPC.
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Fig. S6 Cyclic voltammetry (CV) curves of (a) WCNP@HCPC-S; (b)

WCB@HCPC-S and (c) HCPC-S cathodes within the scan range from 1.6 to
2.8V (vs. Li/Li+) at the scan rate of 0.1mV s-'.
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Fig. S7 CV curves of (a) WCB@HCPC-S and (b) HCPC-S cathodes depending

on different scan rates.
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Fig. S8 Voltage-capacity profiles of (a) WCB@HCPC-S and (b) HCPC-S
cathodes at rates varying from 0.1 to 6 C
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Fig. S9 Comparison of the capacity decay of this work at high rate with the
recent articles
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Fig. S10 Cycle performance of the cathodes at (a) 0.1 C, (b) 0.2 C and (c) 0.5
C.
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Fig. S11 The calculated delithiation models of Li,S on HCPC surface in the (a)

initially adsorbed and (b) decomposed structure.
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Table S1 Electrochemical parameters derived from Tafel plots

Samples Tafel slop Exchange current density
(mV dec™) (mA cm3)
WCNP@HCPC-S 19.3 0.29
WCB@HCPC-S 26.5 0.20

HCPC-S 52.4 0.13
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Table S2 Comparison of adsorption energy and delithiation energy barriers

Adsorption energy Delithiation energy barriers
Samples (V) (eV)
HCPC -0.64 2.14
WC (0001) -5.82 0.10

wcC (1010) -5.69 0.06
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