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Fig. S1. TEM images of CoO,/CS composites heated at 600 °C for 10 min (a, b), 20

min (c, d), 30 min (e, f) and 120 min (g, h).

Fig. S2. TEM image of CoO,/CS composites.



Fig. S3. HRTEM images of CoOy nanoparticles.
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Fig. S4. XRD patterns of CS and CoO,/CS composites heated at 600 °C for 20 min.
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Fig. S5. XRD pattern of CoO,/CS composites heated at 600 °C for 2 h.



Fig. S6. SEM images of CS (a, b) and CoO,/CS composites (c, d).
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Fig. S7. Visual adsorption results of CoO,/CS and CS powders in Li,S4 solution.
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Fig. S8. TG analysis curves of CS/S and CoO,/CS/S electrode materials under N, flow.
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Fig. S9. Tafel plots calculated from reduction peak at 2.0 V (a) and oxidation peak at

2.4V (b) in Fig. 5a.
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Fig. S10. Galvanostatic charge-discharge profile of CS/S electrode at various current

densities.
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Fig. S11. Galvanostatic discharge/charge profiles of CoO,/CS full battery cycling at

0.1C.
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Fig. S12. Cycling performance of CoOy/CS electrode with high S loading of 4.4 mg

cm™.



Fig. S13. SEM images and EDX elemental maps of CoO,/CS composites (a), CS/CS
composites (after cycling) (b), CoO,/CS/S electrode (before cycling) (c), and

CoO,/CS/S electrode (after cycling) (d).

The physical confinement of LiPSs from CS matrix, which has been verified by our

recent work!!'l, could play an important role in inhibiting shuttle effect.



Fig. S14. SEM images of CoO,/CS/S composites before cycling (a, b) and after cycling

(c, d).



Table S1. The surface area, pore volume and pore size of CS and CoO,/CS composites

heated at 600 °C for 20 min.

Samples Sger(m? g'!) Pore Volume (cm3 g'!)  Pore Size (nm)
CS 325.1 0.137 1.7
Co0,/CS composites 473.5 0.199 1.7

Table S2. The relative contents of various bond configurations in C s high resolution

XPS spectra.

Relative content (%)

Samples
C-C C-0 C=0 0-C=0

CS 82.4 9 4.6 4

CoO,/CS 83.3 94 4.2 3.1







Table S3. The relative contents of various bond configurations in O s high resolution

XPS spectra.

Relative content (%)

Samples
Co-O C-O0 C=0 O-C=0
CS 0 27.1 30.8 42.1
CoO,/CS 15.7 18.7 24.8 40.8

Table S4. The relative contents of various bond configurations in C 1s high resolution

XPS spectra of CoO,/CS electrode before and after cycling.

Relative content (%)

Samples
C-C C-0/C-S C=0 0-C=0

Co0,/CS/S before cycling 66.1 16.2 4.0 13.7

Co0,/CS/S after cycling 69.3 12.6 5.4 12.7




Table S5. The relative contents of various bond configurations in O s high resolution

XPS spectra of CoO,/CS electrode before and after cycling.

Relative content (%)

Samples
Co-O C-O0 Cc=0 0-C=0 S-O0
Co0,/CS/S before cycling 1.4 0.4 64.5 16.2 17.5
Co0O,/CS/S after cycling 5.5 0.1 41.5 11.3 41.6

Table S6. The relative contents of various bond configurations in S 2p high resolution

XPS spectra of CoO,/CS/S electrode before and after cycling.

Relative content (%)

Samples
Sulfide S-S Sulfite Thiosulfate Sulfate

Co0O,/CS/S before cycling 0.9 11.7 18.6 34.7 34.1

CoO,/CS/S after cycling 8.1 5.5 31.0 35.2 20.2




Table S7. The relative contents of various bond configurations in Co 2p high resolution

XPS spectra of CoO,/CS composites and CoO,/CS/S electrode before and after cycling.

Relative content (%)

Samples

Co Co-O Co-S Sat.
Co0,/CS composites 44.4 27.8 0 27.8
Co0,/CS/S before cycling 25.6 10.0 22.8 41.6
Co0,/CS/S after cycling 154 17.2 32.6 34.8
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