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Fig. S1 FESEM mapping images of the MnCo-LDH.
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Fig. S2 (a) FESEM image of the MnTe,, (a) FESEM image of the CoTe,
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Fig. S3 EDS pattern of the MCT-500.
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Fig. S4 XRD pattern of the MnCo-LDH.
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Fig. S5 (a) XRD pattern of the MnTe,, (b) (a) XRD pattern of the CoTe,.
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Fig. S6 (a) CV curves of the MCT-300 from 10 to 100 mV s, (b) CV curves of the MCT-150 from 10 to

100 mV s, (¢) CV curves of the MnCo-LDH from 10 to 100 mV s!, (d) CV curves of the CoTe, from 10

to 100 mV s, (¢) CV curves of the MnTe, from 10 to 100 mV s,
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Fig. S7 Relative contribution of the capacitive and diffusion-controlled charge storage at various sweep

speeds for MCT-500 based-electrode.
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Fig. S8 (a) GCD curves of the MCT-300 from 1 to 40 A g”!, (b) GCD curves of the MCT-150 from 1 to 40

A g, (¢c) GCD curves of the MnCo-LDH from 1 to 40 A g'!, (d) GCD curves of the CoTe, from 1 to 40 A

g!, (e) GCD curves of the MnTe, from 1 to 40 A g'.
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Fig. S9 Longevity of the MCT-300, MCT-150, MnCo-LDH, CoTe,, and MnTe, electrodes at 20 A g'!.



Fig. S11 TEM image of the MCT-500 after 10000 cycles.



Fig. S12 FESEM mapping images of the MCT-500 after 10000 cycles.
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Fig. S13 XRD patterns of the MCT-500 before and after 10000 cycles.
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Fig. S14 (a) High-resolution Co 2p XPS patterns of MCT-500 before and after 10000 cycles. (b) High-

resolution Mn 2p XPS patterns of MCT-500 before and after 10000 cycles. (¢) High-resolution Te 3d XPS

patterns of MCT-500 before and after 10000 cycles.
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Fig. S15 EIS curves of the MCT-500 before and after 10000 cycles.
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Fig. S16 (a) CV curves of the AC (negative electrode) from 10 to 50 mV s!. (b) GCD plots of the AC

(negative electrode) from 1 to 40 A g'. (c) Rate capability of the AC electrode (negative electrode).
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Fig S17 CV plots of AC (negative electrode) and MCT-500 (positive electrode) at 50 mV s in three-

electrode cell.
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Fig S18 CV plots of the AC//MCT-500 at various potential window at 10 mV s! from 1.0 to 1.8 V.



Table S1. Comparison of the electrochemical performance of the MCT-500 with other previously reported

Composition

NiTe/ZIF-67

NiMnTe

rGO-CCSe

CuSe@MnSe

CoMnSe@NF

3DG/ZnSe—-SnSe,

CoMnSe@NF

N-CQDs/Ni-Co-Se

(Ni,Co)Se,/NiCo-

LDH

E3/MnSe@Ti3C2Tx_

45

MCT-500

materials.

References

Capacity (C/g)

760.5at 1 A g!

652.5at1 A g!

T24at1 A g!

63532at1Ag!

579.6at1 A g

83336at1Ag!

519at1Ag!

543.96at1A g!

612at1 Ag!

612at1Ag!

1354 at1 A g!

Cycles, retention

5000, 93.5% (3 E)

10000, 82% (3 E)

6000, 91.5%

7000, 91.62%

8000, 91.8%

3000, 90.1%

5000, 87.07%

5000, 94%

3000, 89%

4000, 90.77%

10000, 89.2% (3 E)

Rate capability

71% at 60 A gt

60.3% at 30 A g!

61.83% at 20 A g'!

72.37% at 10 A g*!

70.1 % at 50 A g!

71 % at 20 A g

51.7% at 10 A g!

68.25% at 40 A g

ED (Wh kg™)

43.5

47.8

57.8

19.4

55.1

32.4

35.47

41.1

39

28.68

64.88
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