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Fig. S1  SEM image of Co-O-G SA. 

 
Fig. S2  High resolution O 1s XPS spectrum of Co-O-G SA. 

 

 
Fig. S3  Characterizations of the as-prepared Co-N-G SA. (a) SEM image, and (b) XRD pattern of Co-N-G SA.  

(c) High resolution N 1s XPS spectrum of Co-N-G SA. 
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Fig. S4  Nitrogen adsorption-desorption isotherm of Co-N-G SA. 

 

 
Fig. S5  Typical voltage profiles of Co-O-G SA electrode obtained at the initial 3 cycles.  

The first 3 cycles at 0.01–3 V was set to Li intercalation and stabilize the SEI film. 

 

 
Fig. S6  The average Coulombic efficiencies and their corresponding standard deviations of Co-O-G SA,  

Co-N-G SA, G-O and Cu electrodes with Li deposition amount of 0.5 mAh cm−2 at 0.5 mA·cm−2. 
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Fig. S7  Voltage profiles of Co-O-G SA electrodes tested at different cycles. Planting 0.5 mAh·cm−2 of Li at a  

current density of 0.5 mA·cm−2 at (a) 1st cycle, (b) 100th cycle, (c) 150th cycle, and (d) 200th cycle. 

 

 

Fig. S8  Voltage profiles of Co-O-G SA electrodes tested at different cycles. Planting 1 mAh cm−2 of Li at a  

current density of 1 mA·cm−2 at (a) 1st cycle, (b) 100th cycle, (c) 200th cycle, and (d) 250th cycle. 
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Fig. S9  The Columbic efficiency of Co-O-G SA electrode obtained at 1 mA·cm−2 with 1 mAh cm−2 with a  

low mass loading of 0.2 mg cm−2. 

 

 

Fig. S10  Detailed voltage profiles of Co-O-G SA/Li and Co-N-G SA/Li symmetric cells at current density of  

1 mA·cm−2 under stripping/plating capacity of 1 mAh·cm−2. 

 
Fig. S11  Detailed voltage profiles of Co-O-G SA/Li symmetric cells at current density of 3 mA·cm−2 under  

stripping/plating capacity of 3 mAh·cm−2. 
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Fig. S12  Top view SEM image of Co-N-G SA electrode at the stage of plating Li with capacity of 1 mAh·cm−2. 

 

 

Fig. S13  Top-view SEM image of Co-O-G SA electrode after 250 cycles with a deposition capacity of  

1 mAh·cm−2 at 1 mA·cm−2. 

 

Table S1  EXAFS fitting parameters of Co-O-G SA. 

Sample Path CN R/(Å) σ2/(10−3 Å2) ΔE0/(eV) R-factor 

Co-O-G Co-O 3.9 ± 0.2 2.06 ± 0.01 6.0 ± 0.6 1.7 ± 0.4 0.004 

Co-OH 2.0 ± 0.2 2.11 ± 0.01 

Table S2  Electrochemical performance comparison with the recent publications in single atom-based Li anode. 

Materials Current density/(mA·cm−2) Areal capacity/(mAh·cm−2) Cycle time Ref. 

single-atom Zn 1 2 ~1050 h 1 

S-doped G 1 2 240 h 2 

Zn-MXene 1 1 1200 h  3 

SANi-NG 1 2 560 h 4 

CoNx-doped graphene 10 2 800 h 5 

Co-O-G SA 8 8 1300 h This work 

G: graphene; SANi-NG: Atomically dispersed Ni on N doped graphene. 
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