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Summary of Zn metal anodes with different modification techniques: 

Table 1. Performance and parameters of Zn anodes with different modification techniques.

Half cells test Symmetrical cells test

Method Current

(mA cm−2)

Capacity

(mAh cm−2)
CE Cycle

Current

(mA cm−2)

Capacity

(mA cm−2)
Cycle

Ref.

Urea additive 5 2.5 99.85% 100
5

5

2.5

5

600

150
1

L-carnitine additive 10 1 99.85% 1000

8.85

1

40

8.85

1

1

500

3000

10000

2

SiO2@cation additive 5 1 98.8% 1000

0.2

10

20

20

0.2

10

10

1

900

250

75

18000

3

C3H7Na2O6P additive
1

5

0.5

5

99.1%

99.6%

1000

100
-- -- -- 4

PAM-ZS-GL-AN gel electrolyte -- -- -- --
0.2

0.5

0.2

5

1500

150
5

Silk peptide additive 1 1 99.7% 1000 1 1 1500 6

Betaine zwitterions additive
1

3

0.5

1.5

99.93%

99.91%

2000

800
1 0.5 1500 7

Hydrated DES electrolyte 1 0.5 99.6% 1000
0.5

1

0.5

1

2250

2250
8

Sulfolane + Zn(ClO4)2·6H2O 0.5 0.5 98% 100 0.5 0.5 400 9

High-adhesion anionic copolymer 1 1 99.17% 200 1 1 500 10

PEO additive 1 1 98.9% 1500 -- -- -- 11

β-cyclodextrin additive 1 0.5 99.56% 1700

4

20

40

2

20

20

1600

100

75

12

1,4-dioxane additive 5 2.5 99.8% 250 5 2.5 600 13



Dioxane additive 10 10 99.7% 1500
5

10

5

10

500

500
14

Antifreezing polymeric-acid electrolyte

1

1

5

1

0.5

1

99.87%

99.66%

99.75%

1700

2750

1600

1 1 2250 15

BMIm+ ion additive
2

10

1

10

99.8%

99.8%

4500

480

2

5

10

1

5

10

3000

700

500

16

Sodium dithiodipropane sulfonate 1 1 99.72% 1200
1

5

1

5

2250

400
17

Supramolecular cyclodextrin additive

1

3

6

1

3

6

99.76%

99.5%

98.65%

1100

700

220

1

6

1

6

800

375
18

PZIB gel electrolyte 1 1 99.6% 400
5

7.5

5

7.5

250

200
19

AM+N,N-methylenebisacrylamide -- -- -- --

1

1

40

1

20

40

2500

30

120

20

Pyridine additive 1 1 99.6% 1800
2

5

2

5

1500

300
21

Sodium tartrate additive 0.2 0.1 99.3% 1000 0.5 0.25 1500 22

Zn(BF4)2 additive 1 0.5 99.23% 100
10

10

2

3

1250

600
23

ZnCl2+ChCl+EG 0.5 0.5 99.3% 1000
2

0.5

1

0.5

1000

1500
24

Sorbitol additive 0.5 0.5 96.9% 100
1

5

1

5

500

240
25

KI additive 10 5 99.83% 250
1

5

1

5

1500

200
26



Lithium magnesium silicate additive 2.5 1.25 98.5% 200
0.5

2.5

0.25

1.25

1000

400
27

PEG-Zn2+-aX− 25 3.2 99.5% 1000

25

15

10

3.2

15

20

5000

300

50

28

Lignocellulosic gel electrolyte 1 1 98% 300
1

1.5

1

1.5

1000

800
29

Hydrogel electrolyte
0.5

6

0.5

0.5

98.8%

99.7%

20

20
4 0.5 1300 30

PAAm-O-B electrolyte -- -- -- --
0.5

2

0.14

0.56

1600

700
31

Chitosan-Zn electrolyte 10 2 99.7% 500 50 10 1000 32

FMEE additive -- -- -- -- 0.2 0.2 1500 33

PAMPS/PAM electrolyte -- -- -- -- 1 1 1250 34

NaErF4@NaYF4 additive 8 1 99.54% 550
3

5

1

5

3150

200
35

Gelatin-based hydrogel electrolyte -- -- -- -- 0.2 0.2 400 36

Polyacrylic acid additive
0.5

1

0.5

1

99.41%

99.87%

600

200

0.5

1

0.5

1

1500

700
37

ZnSO4-H2O-DMF electrolyte 1 1 99.6% 200
1

4

1

1

1250

2000
38

PEGDMA hydrogel electrolyte 0.5 0.5 99% 300

0.1

0.2

0.5

0.1

0.2

0.5

450 39

Sulfonic acid polymer additive
1

3

0.5

1

99.8%

99.7%

2000

1800

20

80

5

30

4000

1200
40

Zn(OTF)2-Zn(NO3)2 electrolyte 1 0.5 99.8% 200 0.5 0.5 600 41

Annotations:

1. “--” means that no information is provided in the literature.
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