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Fig. S1 (a) The photograph of butterfly; (b-d) butterfly-wing-derived carbon 
framework.
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Fig. S2 XRD patterns of BWCF, Co-MOF/BWCF (ZIF-67/BWCF) and Co-Ni-OH/BWCF.

Fig. S3 FESEM images: (a, b) Co-Ni-Se/BWCF-140; (c, d) Co-Ni-Se/BWCF-180.
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Fig. S4 EDS spectrum of Co-Ni-Se/BWCF-160.

Fig. S5 (a) CV curves of Co-Ni-Se/BWCF-140 at various sweep rates; (b) Galvanostatic 
charge/discharge curves of Co-Ni-Se/BWCF-140 at different current densities; (c) CV 
curves of Co-Ni-Se/BWCF-180 at various sweep rates; (d) Galvanostatic 
charge/discharge curves of Co-Ni-Se/BWCF-180 at different current densities.



4

0.0 0.1 0.2 0.3 0.4 0.5 0.6
-0.10

-0.05

0.00

0.05

0.10

0 20 40 60 80 100 120 140 160 180
0.0

0.1

0.2

0.3

0.4

0.5

 

 

C
ur

re
nt

 (A
)

Potential (V)

 Ni foam
 BWCF/Ni foam

30 mV s-1

BWCF/Ni foam
2 mA/cm-2

(b)

 

 

Po
te

nt
ia

l (
V)

Time (s)

(a)

Ni foam
3 mA cm-2

Fig. S6 (a) CV curves at different scan rates and (b) GCD curves at different current 

densities of Ni foam and BWCF/Ni foam.

Fig. S7 SEM images of Co-Ni-Se/BWCF-160 after testing in SCs for 200 cycles under 

20 A g-1.
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Fig. S8 CV curves of (a) Co-Se/BWCF and (b) BWCF as SIB anodes at 0.2 mV·s-1.
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Fig. S9 (a) Cycling performance at 0.1 A·g-1 and (b) rate performance of Co-Se-
OH/BWCF as SIB anode.

Fig. S10 (a) Cycling performances at 0.1 A·g-1 and (b) rate performances of Co-
Se/BWCF-160 and Ni-Se/BWCF-160.
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Fig. S11 Charge-discharge curves of Co-Ni-Se/BWCF-160 in the first cycle at different 
current densities.
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Fig. S12 Nyquist plots: (a) BWCF; (b) Co-Se/BWCF.

Fig.S13 (a) Evolution of contact angle between electrolyte and Co-Ni-Se/BWCF-160; 
(b)Black and white photographs of drop evolution with time. 

Fig. S14 SEM images of Co-Ni-Se/BWCF-160 after 200 cycles.


