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Fig. S1. Thermogravimetric analysis of Te-filled CNTs.
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Fig. S2. TEM characterization of pristine MWCNTs. (a) Low-magnification and (b) high-magnification TEM images of CNTs.


Fig. S3. The digital image of the sealed ampoule tube with Te and CNTs.
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Fig. S4. The Te-filled CNTs at 500 ℃ annealing temperature. (a) Thermogravimetric analysis. (b) TEM image.

Fig. S5. Raman spectra of the pristine MWCNTs.





Fig. S6. Synthesis and characterizations of the Te raw materials. (a) XRD characterization of Te raw materials, compared with standard Te crystals. (b) Raman spectra of the Te-filled CNTs and Te raw.



Fig. S7. Scanning electron microscopy (SEM) characterization of Te-filled CNTs. (a) SEM image of Te-filled CNTs. (b) The zoom-in image of the red rectangular area in (a).



Fig. S8. TEM characterization of CNTs without acid treatment and with the PVT step to encapsulate Te. No Te can be observed in CNTs.




Fig. S9. GCD curves of Bare CNTs cathode at a current density of 50 mA g-1.
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Fig. S10. Coulombic efficiency corresponding to the cyclic performance data of the three cathodes.



Fig. S11. Electrochemical properties of Bare CNTs cathode. (a) Cyclic performance of bare CNTs at a current density of 50 mA g-1 for 100 cycles. (b) Rate performance at various current density for bare CNTs.

Here, the Gravimetric Capacity of Te was calculated by 

(where CTe is the Gravimetric Capacity of Te, CAP is the capacity of these cathodes, MTe is the mass of Te in Te-filled CNTs cathode, MCNTs is the mass of CNTs in Te-filled CNTs cathode, CCNTs is the Gravimetric Capacity of bare CNTs cathode).





Fig. S12. The TEM images of pristine CNTs (a) and CNTs under acid treatment at 100 ℃ for 4 h (b) and 8 h (c).

Fig. S13. Cyclic performance of two Te-filled CNTs cathodes with different acid treatment duration.



Fig. S14. The separate specific capacity of Te-filled CNTs and Te/CNTs cathodes for the rate performance.
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Fig. S15. In situ Raman characterization of Te-filled CNTs during the 2nd to 10th cycles. (a) GCD curves corresponding the in situ Raman measurement. (b) Contour plot of Raman spectra for Te-filled CNTs, corresponding to (a).
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Fig. S16. In situ Raman characterization of bare CNTs during the charge/discharge process. (a) GCD curves corresponding the in situ Raman measurement. (b) Contour plot of Raman spectra for bare CNTs, corresponding to (a).


Fig. S17. Ex situ X-ray diffraction patterns of (a) Te-filled CNTs electrode with Be collector. (b) Te-filled CNTs electrode after discharge.
The ex situ XRD curves in Fig. S17 is characterized using in situ XRD equipment (VANTEC-500 detector). In order to eliminate the interference of BeO and Be, no Be collector is used in Fig. S17b.
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