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Figure S1. Comparison between the raw CNT foam (left column) and the carbon-

wielded CNT foam (right column) when subjected to compression, stretch, and

bending. The deposited carbon can stabilize the 3D structure of CNT foam by avoiding

the slippage between CNTs or CNT bundles. Therefore, the carbon-wielded CNT foam

can bear mechanical compression, bending, and stretching without structure collapse.
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Figure S2. a) The BET surface area (about 221.1 m? g'!) and b) the average pore

diameter (about 8.05 nm) of CNT foam.



Figure S3. The contact angle measurement of water droplets on a carbon-wielded CNT
foam a) before and b) after electrochemical treatment. The treated CNT foam became
hydrophilic (soaked water droplet). SEM images of ¢) zinc particles on the surface of
the carbon-wielded CNT foam without electrochemical treatment and d) uniform zinc
deposition on the foam after electrochemical treatment. We did not observe the
deposition of zinc inside of the foam that was not electrochemically treated. The
comparison results indicate that the hydrophilic surface caused by electrochemical
treatment can facilitate the electrolyte infiltration and the zinc plating and stripping

within the 3D CNT network.
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Figure S4. XPS data of the raw Zn/CNT foam, hydrophilic CNT foam and Zn/CNT

foam. Hollow circles correspond to the experimental data.
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Figure S5. XRD data of Zn/CNT foam and raw CNT foam.

Figure S6. The change of macro-morphology of the Zn foil after cycling.
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Figure S7. Overpotentials at different rate currents of symmetrical Zn cells with Zn

foils and Zn/CNT foams.
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Figure S8. CV curves of Zn foil and Zn/CNT foam at 1 mV s™! using a three-electrode

configuration: the Zn/CNT foam or the Zn foil as the working electrodes, a Zn metal
reference electrode, and a Pt counter electrode. Insert shows the V-I slop of two

electrodes.

Figure S9. The digital photos of dendrite-induced short-circuiting after 50 cycles at

40% DODgz,.



Figure S10. Digital photos of a) dead Zn exfoliation on Zn foils and b) highly reversible

Zn/CNT foam electrodes.
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Figure S11. a) XRD spectrum and b) SEM images of dead Zn.
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Figure S12. Galvanostatic cycling of symmetrical Zn cells with Zn/CNT foam (red),
Zn/Ni foam (blue) and Zn/Ti film (black) during full charge-discharge cycling

corresponding to 100% DODy,. Scale bar: 1 V. Zn was electrodeposited by one pulse



current electrodeposition process for the same time on different substrates, and a

constant current density of 20 mA cm2and a cut-off voltage 0of 0.9 V are set for cycling.
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Figure S13. Capacity retention as a function of cycling number for symmetrical cells

using Zn/Ti films (black), Zn/CNT foams (red), and Zn/Ni foams (blue). The DODg, is

100% for these cells.
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Figure S14. Digital photos of a) Zn/Ti film and b) Zn/Ni foam ¢) Zn/CNT foam before

and after cycling at 100% DODy,.



Figure S15. SEM images of the Zn/CNT foam, Zn/Ni foam and Zn/T1i film symmetrical

cells before and after 100% DODy, cycling.
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Figure S16. SEM images of (a) a-MnO, powder, and (b) its XRD spectra.
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Figure S17. (a) SEM images of a-MnO,/CNT film and (b) XRD spectra.
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Fig. S19 The SEM images of MnO,/CNT cathode a) before charge and discharge (scale
bar: 200 nm), b) after 1000 cycles (scale bar: 200 nm), c) the XRD spectra of the

MnQO,/CNT cathode before cycles and after 1000 cycles.



Si 1NTENQ D LIRANY
%:Nf ‘ H:'\A\NQ

Figure S20. A timer driven by a quasi-solid flexible Zn/CNT foam//MnO,/CNT film

battery.
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Figure S21. ESI curves of symmetrical Zn cells with Zn foil and Zn/CNT foam.
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Figure S22. CVs for Zn plating/stripping on CNT foam, Ni foam and Ti film at 5 mV

sl



Table S1. Comparison of cathode capacities between literature results and our batteries.

Number | Capacities at low | Capacities at high Materials Ref.
rates (mAh g1) rates (mAh g
Q) 224 (1C) 76 (10C) PA based coated Zn foil 1
) 206 (1 Agh nano-CaCO3-coated Zn 2
3) 260.4 (0.2 Agh 117(1.5A g Zn/CNT yarn 3
4 265.1 (0.2 A g 2032 AghH single-atomic layer 4
MnO, nanosheets
5) 210 (0.2 A gh 1142Agh oxygen Defects in B-MnO, 5
(6) 220 (1C) 138 (20C) 8-MnO, and TFSI- based 6
electrolyte
(7 250 (02 A g) 1102 A g Zn@Zn0O-3D 7
® 260 (1C) 110 (10C) a-MnO, 8
©)] 272 (1C) 198 (10C) Zn/CNT foam This
82 (30C) work
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