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Fig. S1 Optical images of electrodeposition Zn(002) electrode
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Fig. S2 SEM images of electrodeposition Zn(002) electrode
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Fig. S3 XRD patterns of Zn(002) anodes in 2M ZnSO4 electrolyte at different cycle stages
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Fig. S4 The molecule structure of TEBA+ ion
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Fig. S5 Voltage profiles of Zn||Zn symmetric cells with different concentration of TEBAC
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Fig. S6 XRD patterns of Zn(002) anodes in 2M ZnSO4 + 0.04M TEBAC electrolyte at different cycle stages
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Fig. S7 XRD patterns of Zn anodes cycled in different electrolytes
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Fig. S8 Raman spectra of ZnSO4 electrolytes with different concentrations of TEBAC
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Fig. S9 Zn||Zn cells cycled in 2M ZnSO4 and 2M ZnSO4+0.02M ZnCl2 electrolyte, respectively
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Fig. S10 SEM images of Zn anodes cycled in 2M ZnSO4+0.02M ZnCl2 electrolyte
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Fig. S11 Tafel plot of 2M ZnSO4 and 2M ZnSO4+0.02M ZnCl2 electrolyte
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Fig. S12 SEM images of Zn anodes cycled in : a) 2M ZnSO4+0.04M TEBAC electrolyte; b) 2M ZnSO4+0.04M TEBA+. (50 cycles, after palting)
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Fig. S13 Zn||Zn cells cycled in 2M ZnSO4 and 2M ZnSO4+0.04M TEBA+ electrolyte, respectively
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Fig. S14 XRD pattern of VO2 powder
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Fig. S15 The CV profiles of Zn||VO2 full cells in different electrolytes at 1 mV s−1
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Fig. S16 EIS spectra of Zn||VO2 cells at the pristine state
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Fig. S17 SEM image of VO2 cathode materials
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Fig. S18 SEM image of Zn anode in Zn||VO2 full cells tested in 2M ZnSO4 electrolyte for 100 cycles at 1A g-1 (showing dendrite formation)
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Fig. S19 SEM image of Zn anode in Zn||VO2 full cells tested in 2M ZnSO4 +0.04M TEBA+ electrolyte for 100 cycles at 1A g-1 (showing highly (002)-textured surface without dendrite formation)
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Fig. S20 XRD patterns of Zn anode in Zn||VO2 full cells tested in 2M ZnSO4 +0.04M TEBA+ electrolyte for different cycles at 1 A g-1 
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Fig. S21 The bader analysis for TEBA+ over different orientations, the value of which refers to the number of charge transfer from TEBAC to Zn surface. The yellow cloud stands for electron accumulation, and the cyan means electron loss. The adsorption conducted large amount of electron redistributed over TEBAC molecule and enough accumulation between molecule and Zn surface to ensure strong adsorption of TEBAC over the 002, 100, and 101 surfaces, which is mainly transferred from carbon chain
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Fig. S22 The surface energy analysis for different orientated bare Zn surface
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