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[image: ][image: ]Figure S1. (a) SEM of bare Zn foil; (b) EDX spectrum of PILZ@Zn. 

[image: ][image: ][image: ]Figure S2. Plot of apparent tracer mobility vs. displacement from the surface in surface zeta potential tests and the linear fitting. 
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Figure S3. Symmetrical Zn-Zn stripping-plating of PILZ@Zn electrodes with different PILZ coating thicknesses.
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Description automatically generated with low confidence]Figure S4. Cross-section SEM images of the bare Zn, PVDF@Zn and PILZ@Zn electrodes after symmetrical Zn-Zn stripping-plating for 100 h.
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Figure S5. Surface zeta potential of PILZ@Zn electrode upon symmetrical Zn-Zn stripping-plating tests after different number of hours.
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Description automatically generated]Figure S6. (a) SEM, (b) XRD of the ball-milled commercial MnO2.



	
	Bare Zn
	PVDF@Zn
	PILZ@Zn

	Tracer zeta potential (mV)
	6.1
	-22.8
	50.2

	Intercept of fitting curve (mV)
	6.0
	20
	21.7

	Surface zeta potential (mV)
	+0.1
	-42.8
	+28.5

	Fitting R2
	0.87
	0.99
	0.98


Table S1. Calculation of surface zeta potential of the electrodes.

*Surface zeta potential = - intercept + tracer zeta potential



Table S2. Comparison of this work with other previously reported cycling performance of symmetrical cells with Zn electrodes.
	Cell configurations
	Electrolyte
	Current density (mA cm-2)
	Areal capacity (mAh cm-2)
	Cycle life (h)
	Reference

	Cu mesh substrate + PAM electrolyte additive
	1 M ZnSO4 + 0.5 M Na2SO4 + 1 g L−1 polyacrylamide
	1
	1
	180
	[1]

	Ce3+ and La3+ electrolyte additive
	1M ZnSO4 + 0.01 M Ce2(SO4)3 
	1
	1
	400
	[2]

	PAN coating on Zn
	2M Zn(OTf)2
	1
	1
	1100
	[3]

	Bis-tris electrolyte additive
	2 M ZnSO4 + 0.1M Bis-tris
	1
	1
	1200
	[4]

	Zn-Al alloy
	2M ZnSO4
	0.5
	0.5
	2000
	[5]

	Eutectic Zn(ClO4)2-MSM electrolyte
	Zn(ClO4)2·6H2O-MSM (1:2 in mol) 
	1
	0.25
	2000
	[6]

	PILZ coating on Zn
	1M ZnSO4
	1
	1
	2000
	This work






Table S3. Comparison of this work with other previously reported uniform Zn deposition.
	Cell configuration
	Testing condition
	Uniform Zn deposition (mAh cm-2)
	Reference

	PA layer on Ti
	0.2 mA cm-2, 15 h
	3
	[7]

	Zn(H2PO4)2 electrolyte additive
	1 mA cm-2, 3 h
	3
	[8]

	ZIF layer on Zn
	5 mA cm-2, 1 h
	5
	[9]

	MGA layer on Zn
	N/A
	5
	[10]

	Glucose electrolyte additive
	5 mA cm-2, 80 min
	6.7
	[11]

	PILZ layer on Cu
	10 mA cm-2, 2 h 
	20
	This work



*N/A: not mentioned 
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