
1

Supporting Information

Fabrication of MnSe/SnSe@C Heterostructures for High 

Performance Li/Na Storage

Jiao Tiana,b, Yongsheng Yaob, Liwen Yangb,, Lingxiao Zhab, Guobao Xuc, Shouji 

Huangb, Tongye Weid, Juexian Caod, Xiaolin Weia,b,

aCollege of Physics and Electronics Engineering, Hengyang Normal University, 

Hengyang 421002, China

bSchool of Physics and Optoelectronics, Xiangtan University, Hunan 411105, China

cNational-Provincial Laboratory of Special Function Thin Film Materials, School of 

Materials Science and Engineering, Xiangtan University, 411105, Hunan, China

dHunan Institute of Advanced Sensing and Information Technology, Xiangtan 

University, Hunan, 411105 China

Figure S1. SEM image of the MnSe/SnSe@C-M.
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Figure S2. Lithium-ion batteries (a) Cycle performance of the MnSe/SnSe@C-L and 

MnSe/SnSe@C-M at 0.2 A g-1. (b) Rate performance of the MnSe/SnSe@C-L and 

MnSe/SnSe@C-H at different current density. 

Figure S3. Lithium-ion batteries (a) the DLi of the MnSe/SnSe and MnSe/SnSe@C-M. 
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Figure S4. Kinetics investigation of the MnSe/SnSe@C-M as anode material for NIBs 

(a) CV curves of the MnSe/SnSe@C-M at 0.2 mV s-1 for the initial three cycles. (b) CV 

curves of the MnSe/SnSe@C-M at different scan rate (0.2-1.8 mV s-1). (c) Log (i) 

versus Log (v) curves for anode/cathode peaks. (d) the proportion of pseudo-

capacitance at 1 mV s-1. 
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Figure S5. The proportion of pseudo capacitance of the MnSe/SnSe@C-M at different 

scan rate for NIBs (0.2-1.8 mV s-1). 

Figure S6. SEM images of the MnSe/SnSe@C-M nanoboxes after 600 cycles at 1A g-1 

(MnSe/SnSe@C-M//LFP Li-ion full cell).
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Table S1. Electrochemical performance of MnSe/SnSe@C for lithium ion half cell and 

other Sn-based materials for lithium ion half cell.

Morphology of materials Voltage 

Range

(V vs. Li+ /Li)

Cycles

(times)

Current 

density (A g-1 )

Cs(mA

hg-1 )

Reference

SnSe/carbon 0.01-3 100 0.5A g-1 633.1 mAh g-1 1

SnSe-amorphous carbon 0.01-3 200 0.1 A g-1 626 mAh/g 2

Mn2SnO4/Sn/C Cubes 0.01-3 100 0.5A g-1 908 mAh g-1 3

Se-doped SnS@carbon nanofibers 0.01-3 50 0.2 A g-1 742 mAh/g 4

SnS-SnSe Nanocomposite 0.01-3 50 3μA/cm-2 ; 613 mAh/g 5

SnO2/N-C Nanoflowers 0.01-3 100 1.0A g-1 750 mAh g-1 6

SnO2/Sn-RGO 0.01-2.5 400 1.6A g-1 449 mAh g-1 7

SnO2 Nanorod/Carbon Nanofiber 0.05-3 850 0.1A g-1 485 mAh g-1 8

SnSe/C nanofibers 0.01-2.5 500 1.0A g-1 405 mAh g-1 9

SnSe/SnO2@Gr 0.01-3 200 0.2 A g−1 810 mAh g−1 10

SnSe/CNT 0.01-3 200 0.2A g-1 772 mAh g-1 11

SnSe/rGO 0.01-3 200 0.1A g-1 620 mA h g-1 12

SnSe N/S-doped rGO 0.01-3 100 0.2A g-1 785 mA h g-1 13

SnSe2 Quantum Dot/rGO 0.01-3 500 0.05A g-1 778.5 mA h g-1 14

Carambola-shaped SnO2/CNT 0.01-3 500 1.0A g-1 452 mAh g-1 15

MnSe/SnSe@C 0.01-3 240 0.2A g-1 965 mAh g-1 This work

0.01-3 900 0.5A g-1 557 mAh g-1
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