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Fig. S1 Typical crystal structure of Sn,Nb,O; looking from the crystal direction of
[101].

From Fig S1, we can clearly observe the arrangement of Sn, Nb, O atoms. The Sn
atoms are surrounded by the green NbOg octahedra while the Nb and Sn distribute
uniformly in the whole crystal. 51! After the first discharge process, the crystal
structure becomes amorphous because of the insertion of Na* but the Sn, Nb and O
will still maintain a uniform distribution.
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Fig. S2 XRD pattern of SnO,/3DC
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Fig. S3 Raman spectrum of SnO,/Sn,Nb,O;@3DC hybrids.
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Fig. S4 (a) Low-magnified SEM image of as-synthesized SnO,/Sn,Nb,O;@3DC; (b)
EDX spectrum of red wire frame area in (a).



Fig. 85 Typlcal SEM images of (a, b) Sn02/3DC (c d) Nb,Os/3DC and (e, f)
SnO,/Nb,0Os/3DC.
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Fig. S6 (a) XPS survey scan of SnO,/Sn,Nb,O;@3DC hybrids; (b) High resolution
XPS spectra for C.

From the Fig. S6 (a), we can see that the as-obtained SnO,/Sn;Nb,O;@3DC
hybrids only contains the elements of Sn, Nb, C and O. In Fig S6 (b), the binding
energy peaks located at 284.6, 285.3, 286.3 and 289.2 eV are corresponding to the
C-C, C-O, C=0, and O=C-O bonds, respectively. These bonds between C and O
come from the residual oxycarbide groups. 52
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Fig. S7 (a) Nitrogen adsorption-desorption

isotherms and (b) DFT pore size

distribution curve of SnO2/Sn,Nh,O;@3DC.
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Fig. S8 Galvanostatic discharge/charge profiles of the M-Sn,Nb,0O7/SnO,@3DC
electrode at various current densities of 0.1, 0.2, 0.5, 1.0, 2.0, 5.0, and 10 A g™.



Table S1 Comparison of specific capacity and capacity retention at different current
densities for different cycle numbers for M-Sn,Nb,O;/SnO,@3DC electrode with

other simple composites of SnO,/Carbon and Nb,Os/Carbon.

Current

. Specific capacity Capacity
Sample densﬁy (MAh g Cycle number retention (%)
(Agr)
M-Sn,Nb,07/sn0,@30c | Ot 295 100 97.7
(this work)
5.0 130 5000 96.3
G-Nb,Os nanosheets 0.05 230 30 76.7
(ref S3)
4.0 100 1000 90
(ref S4) 16 100 1000 04
Nb,0s@C/rGO-50 0.125 200 300 80
(ref S5) 195 130 500 o6
Al,03/Sn0O,/CC
(ref S6) 0.134 375 100 80
Nb,Os NCs/rGO
(ref S7) 0.2 181 100 69.2
a-Sn0O,/GA
(ref S8) 0.05 380.2 100 91.7
m-Nb,0s-C 0.05 175 50 94.6
(ref S9) 01 100 200 -
SnO,/GNS-SCCO, 0.02 280 100 o

(ref S10)




Fig. S9 (a, b) Typical SEM images of a M-Sn;Nb,0;/SnO,@3DC electrode after 100
electrochemical cycles; (c, d) Typical SEM images of a SnO,/3DC electrode after 100
electrochemical cycles.
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Fig. S10 (a) Cyclic voltammetry curves of SnO,@3DC electrode at different scan rate
ranging from 0.1 to 1.0 mV'%; (b) Plot of log(i) vs log(v) of anodic peaks (red spheres)

and corresponding b-value determination (black lin

es) according to the power law (i =

av®). The b value is 0.73 indicating that the electrochemical reactions of SnO,@3DC

electrode is mainly diffusion-controlled.
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Fig. S11 Nyquist plots of M-Sn,Nb,O;/SnO,@3DC, SnO,@3DC, Nb,Os/3DC and
mechanical mixing of SnO,/Nb,Os/3DC electrodes after the rate tests over the
frequency range from 100 kHz to 10 mHz.
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Fig. S12 Ex-situ XRD patterns obtained at different state of the first discharge-charge
process to understand the structural change of M-Sn,Nb,07/SnO,@3DC electrode
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Fig. S13 (a) HRTEM image of M-Sn,Nb,07/SnO,@3DC electrode material obtained
at the discharged voltage of 0.005V; (b, ¢) charged voltage of 3.0V and (d) TEM
image at the charged voltage of 3.0V.
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Fig. S14 (a) TEM image and (b) HRTEM image of M-Sn;Nb,O;/SnO,@3DC
electrode after rate performance test.

Fig. S15 (a) STEM BF image and the corresponding elemental mapping images of (b)
carbon; (c) tin; (d) niobium; (e) oxygen and (f) sodium.
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