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Fig. S1 a) Schematic illustration of the CR2032 coin-type cell assembly. b,c) the voltage-time curves 
of AIBs with and without Mo backing. All the cells were maintained for 5 hours before test. The 
voltage of cells with Mo backing remains 1.5 V during the initial 5 hours, while the voltage of the cells 
without Mo backing is fickle (range from 0.3 to 1 V) with a significant voltage decay. Insets are the 
photographs of cathode shells with and without Mo backing after the discharge/charge processes. The 
thickness of Mo foil is 20 μm. As shown clearly, the cathode shell with molybdenum foil backing is 
not corroded and the cell can work normally, while the cathode shell without molybdenum foil backing 
is strongly corroded and the cell cannot work. 



Fig. S2 Photograph of coin cell components. From left to right: cathode shell, Mo foil, cathode, 
separator, and IL electrolyte.



Fig. S3 Specific discharge capacities of coin cells and soft package cells at 500 mA g-1.



Fig. S4 TGA of the as-prepared SnO2/C powder. The TGA measurement was performed under air 
atmosphere with a heating rate of 10 ℃ min-1. The weight ratio of the carbon in the SnO2/C 
nanocomposite is calculated to be 42.5 wt%.



Fig. S5 a) Particle size statistics report for the as-prepared SnO2 and SnO2/C powder. b,c) Particle size 
distributions by intensity of the SnO2 and SnO2/C powder.



Fig. S6 Discharge capacity retention of SnO2 and SnO2/C cells within a voltage window of 0.05~1.95 
V vs. Al/Al3+ at a current density of 500 mA g-1. The discharge capacity retention of SnO2 and SnO2/C 
were 67.8% and 39% after 30 cycles, respectively. SnO2/C performs much better than SnO2 both in 
cycling stability and discharge capacities.



Fig. S7 Discharge specific capacities of SnO2/C cells with different carbon content within a voltage 
window of 0.05~1.95 V vs. Al/Al3+ at a current density of 200 mA g-1. The results suggest that 
insufficient carbon content leads to poor cycling stability, while excessive carbon content decreases 
the discharge capacity, moderate carbon content is conducive to improve the stability and discharge 
capacity of the cells.



Fig. S8 Charge/discharge voltage profiles of different current densities and CV curves of the third 
cycles at different scan rates.



Fig. S9 Stabilized specific discharge capacities of SnO2 and SnO2/C cells at different current densities. 
The 50th discharge specific capacities at different current densities were used. It is revealed in the 
body of the article that the discharge capacities of the cells regained stability after 10th cycle due to 
the stabilization of side reactions. The SnO2/C undergoes a high stabilized discharge capacity of 370 
mA h g-1 compared with 180 mA h g-1 of the SnO2 at a current density of 50 mA g-1. Even at a high 
current density of 1 A g-1, the discharge capacities of SnO2/C could remain 140 mA h g-1, while there 
is only 20 mA h g-1 left in the SnO2.



Fig. S10 The rate performance of SnO2/C cathode at various current densities ranging from 50 to 500 
mA g-1. As shown, SnO2/C cells deliver a stabilized discharge capacity of 370, 310, 250, 157 mA h g-1 
at current densities of 50, 100, 200, 500 mA g-1, respectively. In addition, the discharge capacity can 
recover to 350 mA h g-1 when change the current density from 500 mA g-1 back to 50 mA g-1.



Fig. S11 SEM image and element mapping images of SnO2/C powder. The images show the uniform 
distribution of C, O and Sn all over the SnO2/C nanocomposite.



Fig. S12 a) N2 adsorption-desorption isotherms of the SnO2 and SnO2/C powder. The BET specific 
surface area is 6.4 m2 g-1 for SnO2 and 204.8 m2 g-1 for SnO2/C. The specific surface area of the SnO2/C 
is 32 times larger than that of the SnO2. b) Pore-size distribution of SnO2/C powder.



Fig. S13 SEM image and element mapping images of SnO2/C cathode at fully discharge state. As 
shown, a large amount of Al exists in the cathode, indicating the insertion of Al3+ into the cathode.



According to the Bragg’s Law:
2dsinθ = nλ

Where d represents the lattice spacing, θ is the angle between the incident ray, the reflected ray and 
the reflecting surface, n represents the reflection series, and λ is the wave length of the X-ray (λ = 
1.5405 Å). As shown in Supplementary Table 1, the slight 2θ shift reflects to only ~ 0.01 Å change in 
the lattice spacing.

Table S1. Lattice spacing calculated by Bragg’s Law.

2theta / °
lattice spacing / Å 

(calculated)
lattice plane

26.6 (pristine) 3.348 (110)
26.5 (cycled) 3.361 (110)
33.9 (pristine) 2.642 (101)
33.8 (cycled) 2.650 (101)



Fig. S14 a) HRTEM and b) SEM images of the SnO2/C electrodes under fully discharge state after 
20,000 cycles.



Fig. S15 Rate performances of SnO2/C and other representative AIB cathode materials. SnO2/C cells 
exhibit large discharge capacities among the investigated AIB cathodes.



Table S2. Cycling performance of SnO2/C and other AIBs cathode materials.

Cathode Cycle number
Current density 

(mA g-1)
Specific discharge 
capacity (mA h g-1)

16,000 2,000 72
SnO2/C this work

1,100 1,000 140

NG graphite ref 1 6,000 60 60

100 80
200 70VS4@rGO ref 2 100
300 60

VO2 
ref 3 100 50 116

50 130
100 121CuO ref 4 100
200 112

SnS2@3D-rGO ref 5 100 1000 112
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