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Fig. S1 AFM image of g-C3N4 nanosheets.
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Fig. S2 (a) XPS spectrum of g-C3N4 nanosheets. High-resolution (b) C1s and (c) N1s XPS 

spectra of g-C3N4 nanosheets.
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Fig. S3 Contact angle test of (a) GF separator and (b) g-C3N4/GF separator.
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Fig. S4 XRD patterns of Zn foils in Zn//Zn symmetrical batteries assembled with GF and 

g-C3N4/GF separators after cycling for 100 h at 2 mA cm−2 and 2 mAh cm−2.
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Fig. S5 Photographs of g-C3N4/GF separators with a mass loading of (a) 0.05 mg cm−2 and (b) 

0.5 mg cm−2.
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Fig. S6 Cycling performance of Zn//Zn symmetrical batteries equipped with g-C3N4/GF 

separator with a mass loading of (a) 0.05 mg cm−2 and (b) 0.5 mg cm−2 at 1 mA cm−2 and 1 

mAh cm−2.
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Fig. S7 (a, c, d) Cycling performance and (b, d, f) corresponding voltage profiles at selected 

cycles for Zn//Zn symmetrical batteries equipped with g-C3N4/GF separators with mass loading 

of 0.1 mg cm−2 at (a, b) 2 mA cm−2 and (c, d) 5 mA cm−2 for 1 mAh cm−2, and (e, f) 1 mA cm−2 

for 2 mAh cm−2.
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Fig. S8 Self-discharge test of Zn//MnO2 battery with GF separators.
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Fig. S9 Structural models (side view) of g-C3N4 with specific sites including (a) the center of 

in-plane pore (N1 site), (b) bridge nitrogen site (N2 site), and (c) edge nitrogen site (N3 site), 

and (d) graphene (G) for calculating the binding energies between Zn2+ ion and each model. 
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Fig. S10 SEM images of Zn foil anodes in Zn//Zn symmetric cells with (a, b) GF separators 

and (c, d) g-C3N4/GF separators, plated at (a, c) 1 mA cm−2 and (b, d) 2 mA cm−2 for 0.33 mAh 

cm−2.
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Fig. S11 (a, c) Low-magnification and (b, d) high-magnification SEM images of Zn foils in 

Zn//Zn symmetrical batteries assembled with (a, b) GF and (c, d) g-C3N4/GF separators after 

cycling for 100 h at 2 mA cm−2 and 2 mAh cm−2.
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Fig. S12 EG/GF separators for Zn anodes. (a) SEM image and (b) XRD pattern of EG 

nanosheets. (c) Top-view SEM image and photograph (inset) of EG/GF separator. (d) Cross-

sectional SEM image and corresponding element mapping analysis of EG/GF separator. (e) 

Low magnification and (f) high magnification SEM images of Zn foil anode in Zn//Zn 

symmetrical batteries with EG/GF separators, which were plated with 0.33 mAh cm−2 at 1 mA 

cm−2. Cycling performance of Zn//Zn symmetrical batteries with EG/GF separators at (g) 1 mA 

cm−2 for 1 mAh cm−2 and (h) 2 mA cm−2 for 2 mAh cm−2.
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Fig. S13 (a, c) Low magnification and (b, d) high magnification SEM images of g-C3N4/GF 

separators after Zn deposition of 0.33 mAh cm−2 at (a, b) 1 mA cm−2 and (c, d) 2 mA cm−2.
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Table S1 Comparison of electrochemical performance between g-C3N4/GF separators 
equipped Zn//Zn symmetrical batteries and reported works.

Zn anode Current 
density

Areal 
capacity

Cycling 
life Reference

g-C3N4/GF separators 2 mA cm−2 2 mAh cm−2 700 h This work
kaolin-coated Zn anode

(KL-Zn) 4.4 mA cm−2 1.1 mAh cm−2 800 h Ref [1]

MXene-coated Zn foil (MZn-
60) 0.2 mA cm−2 0.2 mAh cm−2 800 h Ref [2]

TiO2 coated Zn (Zn-TiO2) 4.4 mA cm−2 1.1 mAh cm−2 500 h Ref [3]
Al2O3 coated Zn foils 

(Al2O3@Zn) 1 mA cm−2 1 mAh cm−2 500 h Ref [4]

3D porous ZnO modified Zn 
anodes (Zn@ZnO-3D) 5 mA cm−2 1.25 mAh 

cm−2 500 h Ref [5]

NaTi2(PO4)3 protection layers 
on Zn anodes 

(NaTi2(PO4)3@Zn)
1 mA cm−2 1 mAh cm−2 250 h Ref [6]

ZnxV2O5·nH2O interfacial layer 
coated Zn (ZnVO-coated Zn)

0.25 mA 
cm−2

0.05 mAh 
cm−2 560 h Ref [7]

alucone deposited Zn anodes 
(60alucone@Zn) 3 mA cm−2 1 mAh cm−2 780 h Ref [8]

reduced graphene oxide coating 
on Zn anode (Zn/rGO anode) 1 mA cm−2 1 mAh cm−2 300 h Ref [9]

electrodeposited Zn on 3D Ni 
(3D Ni–Zn anode) 5 mA cm−2 2 mAh cm−2 200 h Ref [10]

ZnO layer coated on a Zn 
hexagonal pyramid array 

(Zn@ZnO)
1 mA cm−2 1 mAh cm−2 400 h Ref [11]

g-C3N4 layer coated Zn anode 
(Zn/g-C3N4)

2 mA cm−2 2 mAh cm−2 500 h Ref [12]

liquid metal modified Zn anode 
(LM@Zn) 1 mA cm−2 0.5 mAh cm−2 500 h Ref [13]

In layer decorated Zn foils 
(Zn|In) 1 mA cm−2 1 mAh cm−2 500 h Ref [14]

Janus separator 0.5 mA cm−2 0.5 mAh cm−2 300 h Ref [15]
MOF/rGO functional separator 2 mA cm−2 1 mAh cm−2 500 h Ref [16]
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