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Fig. S1 Schematic illustration of structural evolution of (a) pure Zn anode and (b) 2D
interface engineered Zn anode after long-term of plating and stripping cycling
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Fig. S2 XPS spectra of the as-synthesized TisC2Tx MXene and TisAlC, powder
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Fig. S3 (a) FESEM image and (b) corresponding TEM image of the TizC2Tx MXene
nanosheets
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Fig. S5 Side-view FESEM images of the 3D MXene array interface with different thickness
of (a) 30 um, (b) 60 um, and (c) 80 um
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Fig. S6 The galvanostatic cycling of symmetrical 3D MXene array@Zn with different thickness
(30, 60 and 80 pm) and corresponding partially enlarged view at (a, b) 0.5 mA cm with a fixed
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Fig. S7 Partial enlargement in the high-medium frequency of EIS curves in Figure 2c. (a)
Pure Zn, (b) 3D MXene array@Zn
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Fig. S8 The galvanostatic cycling of symmetrical 3D MXene array@Zn and Zn cells at 0.5
mA cm with a fixed areal capacity of 0.5 mAh cm™
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Fig. S9 The galvanostatic cycling of symmetrical 3D MXene array@Zn and Zn cells at 20
mA cm with a fixed areal capacity of 10 mAh cm™
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Fig. S10 The comparison of electrochemical performance between this work and other

previous reports [S1-S9]
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Fig. S11 Cycle performance of symmetric cell assembled by the electrode that zinc deposited
on the 3D MXene array current collector at the condition of 1 mA cm2 and 1 mAh cm™
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Fig. S12 FESEM images of electrode that zinc deposited on the 3D MXene array current
collector. (a) before, and (b) after cycling for 100 h
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Fig. S13 Simulation models for the (a) pure Zn anode, and (b) 3D MXene array@Zn anode
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Fig. S15 Distortion of the position of Ti atoms in the subsurface when Zn atom adsorption on
the top site of TisC202 MXene
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Fig. S16 The nucleation overpotential of 3D MXene array interface engineered Zn metal
anodes with different terminal groups content at the current density of 0.5 mA cm
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Fig. S17 In-situ 2D XRD pattern of 3D MXene array@Zn at the condition of continuous
electroplating of zinc ions at a current density of 0.5 mA cm
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Fig. S18 In-situ 2D XRD pattern of pure Zn anode at the condition of continuous
electroplating of zinc ions at a current density of 0.5 mA cm
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Fig. S19 Crystal structure of Zn metal
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Fig. S20 XRD pattern of different stages in the in-situ measurement (continues Zn planting
for 8 h at a current density of 0.5 mA cm) of (a) pure Zn anode, and (b) 3D MXene
array@2Zn anode
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Fig. S21 lo2)/l(101) ratio of different stages in the in situ measurement (continues Zn planting
for 8 h at a current density of 0.5 mA cm) of 3D MXene array@Zn and pure Zn anode
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Fig. S22 FESEM images of (a) 3D MXene array@2Zn and (b) pure Zn anodes after
continuous deposition for 30 mins

Fig. S23 FESEM image of the VO cathode material
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Fig. S24 (a) EIS curves of 3D MXene array@Zn/VO; and Zn/VO; batteries, (b) the
corresponding enlarged EIS curve of 3D MXene array@Zn/VO; battery
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Fig. S25 CV curves of the initial five cycles of Zn/VO, battery at the scan rate of 0.2 mV s
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Fig. S26 Long-term cycling performance of 3D MXene array@Zn/VVO_ and pure Zn/VO;

batteries at the current density of 0.5A g

Table S1 DFT calculation results of the adsorption energy between zinc atom and TisC2Tx
MXene (x=-0O, -OH and -F)

Etot Ebase Emol Eads
MXene-O top site -573.122 -573.143 -0.00786 0.028444
hollow site -573.423 -573.143 -0.00786 -0.27272
MXene-OH top site -631.665 -631.499 -0.00786 -0.15809
hollow site -631.701 -631.499 -0.00786 -0.19462
MXene-E top site -525.224 -525.198 -0.00786 -0.01826
hollow site -525.225 -525.198 -0.00786 -0.01981

Table S2 The content of different terminal groups of MXene synthesized by different methods
(O contain both of -O and -OH)

HF etching (weight %) HCI+LiF etching (weight %)
o) 30.57 49.06
F 68.48 48.45
Cl 0.95 2.49
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