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Fig. S1. (a) Formation of C-Sn bonded aerofilm anode by a simple immersion technique. (b) 

Ultralight nature of aerofilm anode placed over a dandelion flower. 

 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2022

mailto:hyjung@gnu.ac.kr


2 

 

 

 

Fig. S2. SEM micrographs at different spots (spot 1 and spot 2) depicting the morphological 

understanding in SnO2 aerofilm anode annealed at 200, 300, 400, and 550℃ compared with no 

annealed anode. 
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Fig. S3. (a) XPS survey for C-Sn bonded aerofilm anode. 

 

 

 

 

Fig. S4. Cyclic voltammetry curves during the initial five cycles at 1mV s-1 (a) C-O-

Sn and (b) C-Sn bonded anode. 
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Fig. S5. (a) Cyclic voltammetry curves of C-O-Sn bonded anode at various scan rates of 0.1, 

0.2, 0.5, 1.0 mV-1. (b) b-value from (a). (c) Diffusion and capacitive controlled Li storage 

contribution. 
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Fig. S6. XPS survey of cycled and lithiated C-Sn bonded aerofilm anode. 

 

Cell parameters 

The specific capacity was calculated based on the mass of SnO2, which is considered as the 

active material. The details of cell parameters are as follows, 

Mass of G-SnO2  : 1.56 – 2.1 mg/cm2, 

Mass of SnO2   : 1.11 g – 1.49 mg/cm2,  

Current rate   : 1 C (0.79 A/g based on theoretical capacity of SnO2). 
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Table S1. Comparison of resistance and diffusion coefficient for C-Sn and C-O-Sn aerofilm 

anode on EIS. 

 Rs (kΩ) Rsei (kΩ) Rct (kΩ) DLi (cm2 s-1) 

C-O-Sn 12.1 0.75 0.36 1.67E-11 

C-Sn 6.73 0.49 0.153 1.54E-10 

 

 

Table S2. Electrochemical performance comparison of previously reported graphene-SnO2 

composite electrode for Li-ion battery. 

 

Electrode 

(Content) 

Synthetic 

method 

Voltage  

Window (V) 

1st Cycle  

Capacity 

(mAh g-1) 

2nd Cycle 

Capacity 

(mAh g-1) 

Condition 

(A g-1) 

Retention  

rate  

(1st and 2nd 

Cycle) 

Ref. 

Graphene-SnO2  

aerofilm 
Immersing 0.005~2.5 

1183 1158 0.158 98% Our 

Work 958 951 0.790 99% 

Graphene/Sn @  

carbonaceous foam 
Hydrothermal 0.001~3 ~1300 ~800 0.1 62% S1 

Sn@3D graphene  

networks 

Freeze drying 

and CVD 
0.005~3 ~1800 ~1200 0.2 67% S2 

SnO2 quantum  

dots@GO 
Hydrothermal 0.01~3 ~1500 ~1000 0.1 67% S3 

F-doped SnO2@rGO Hydrothermal 0.01~3 ~2000 ~1250 0.1 63% S4 

SnO2/graphene hydrolysis 0.01~2 ~980 ~920 0.067 94% S5 

SnO2/CNT-GN  

composite 
Hydrothermal 0.01~3 ~1800 ~1100 0.2 61% S6 

3D annealed SnO2/ 

graphene foams 

Hydrothermal 0.01~3 ~1650 ~1000 0.2 61% S7 

Tin graphene tube Hydrothermal 0.01~2.5 ~1300 ~900 0.2 69% S8 

N-Doped Gr_SnO2 Solution 0.05~3 ~1450 ~900 0.05 62% S9 

Graphene  

Nanoribbon 

and Nanostructured 

SnO2 

Solution  

refluxing 
0.01~2.5 ~1500 ~1110 0.1 74% S10 

SnO2/RGO Hydrothermal 0.01~3 ~1542 ~837 0.5 54% S11 
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Table S3. Cycle stability comparison of previously reported graphene-SnO2 composite 

electrode for Li-ion battery. 

Electrode 

(Content) 

Voltage  

Window (V) 

Cyclability  

(mAh g-1) 

Rate performance 

 (mAh g-1) 
Ref. 

Graphene-SnO2 aerofilm 0.005~2.5 
1255 (200cycle at  

158mA g-1) 
553 (1500cycle at 0.79A g-1) 

Our 

Work 

Graphene/Sn@carbonaceous 

foam 
0.001~3 

777 (100 cycles at  

100 mA g-1) 

506 (500cycle at 400 mA g-1) 

270 (500cycle at 3200 mA g-1) 
S1 

Graphene/Sn @ carbonaceo

us foam 
0.005~3 

1,089 (100cycle at  

200mA g-1) 
459 (at 5 A/g) 270 (at 10 A g-1) S2 

Sn@3D graphene networks 0.01~3 
112 (100 cycles at 

 100 mA g-1) 
417 (2,000 cycle at 2 A g-1) S3 

SnO2 quantum dots@GO 0.01~3 
1,037 (150 cycles at 

100 mA g-1) 
860 (at 1 A/g) 770 (at 2 A g-1) S4 

F-doped SnO2@rGO 0.01~2 
840 (30 cycle at  

67mA g-1) 

590 (50cycle at 400mA g-1) 

270 (50cycle at 1000mA g-1) 
S5 

SnO2/graphene 0.01~3 
809 (100cycle at 

 200mA g-1) 
787 (at 500mA g-1) S6 

SnO2/CNT-GN composite 0.01~3 
984.2 (at 200mA g-

1) 
533.7 (150cycle at 1A g-1) S7 

3D annealed SnO2/graphene

 sheet foams 
0.01~2.5 

916 (500cycle at  

200mA g-1) 
810 (500cycle at 0.5A g-1) S8 

tin graphene tube 0.05~3 894 (at 50mA g-1) - S9 

N-Doped Gr_SnO2 0.01~2.5 
825 (50cycle at  

100mA g-1) 
580 (at 2A g-1) S10 

Graphene Nanoribbon 

and Nanostructured SnO2 
0.01~3 

708 (150cycle at 

 500mA g-1) 
520 (at 1A g-1) S11 

 

 

Table S4. Comparison of SnO2 aerofilm anode with commercial graphite 

Electrode 

(Content) 

Voltage 

Window (V) 

Cyclability  

(mAh g-1) 

Rate performance 

 (mAh g-1) 
Ref.  

 

Commercial graphite 0~2 
260 (100cycle at 

200mA g-1) 
153 (300cycle at 1A g-1) S12  

Graphene 0.01-3.5 540 (at 50mA g-1) - S13  

CNT 0.01~3 460 (at 20mA g-1) - S14  

N doping carbon 0.01~3 
2053 (80cycle at 

100mA g-1)  
879 (1000cycle at 5A g-1) S15  

C-Sn bonded aerofilm 0.005~2.5 
1255 (200cycle at 

158mA g-1) 
553 (1500cycle at 0.79A g-1) 

Our 

Work 
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