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Figure S1. SEM (a-1), TEM (a-2), HRTEM (a-3) and SAED (a-4) images of coral 

Nb2O5 (activated at 900 oC for 2 h).  
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Figure S2. Thermogravimetric profiles (a) and Raman spectroscopy (b) of the pristine 

carbon embedding and CO2-activated Nb2O5/carbon nanohybrids. 
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Table S1. Carbon content and relative intensities of D band &G band of the 

Nb2O5/carbon nanohybrids prepared with different CO2 activation conditions 

 

 

 

  

Carbon Structure Pristine 800oC-2h 900oC-1h 900oC-2h 

Carbon Content (%) 40 27 8 0 

ID:IG 1.36 1.39 1.36 1.00 
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Table S2. BET surface area of the pristine and CO2-activated Nb2O5/carbon 

nanohybrids at various condition 

Porosity and carbon 

content 
Pristine 

EDC 

(800C-2h) 

EPC 

(900C-1h) 

Coral Nb2O5 

(900C-2h) 

BET Surface Area (m2g-1) 57.7 100 221 15.9 

Pore Volume (cm3g-1) 0.146 0.391 0.348 0.0225 

Carbon Content (%) 40 27 8 0 
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Figure S3. XPS survey and high resolution of O1s, C1s and Nb3d of the pristine carbon 

embedding Nb2O5 (a), EDC structured Nb2O5 (b) and coral Nb2O5 (c). 
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Table S3. Peak area comparison of carbonate (288 eV) and C-C (284.6 eV) & carbonate 

(532 eV) and Nb-O (530 eV). 

Sample Carbonate/C-C C-O/Nb-O 

Embedding 0.20 0.37 

EDC(800-1h) 0.17 0.147 

EDC(800-2h) 0.058 0.32 

EPC 0.072 0.23 

Coral Nb2O5 / 0.17 
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Figure S4. CV profiles of the pristine (a), EDC structured Nb2O5 (b) and coral Nb2O5 

(c). 

  



S10 

 

 

Figure S5. Charge/discharge curves of the pristine (a), EDC structured Nb2O5 (b) and 

coral Nb2O5 (c).  
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Figure S6. Performance comparison of the EPC structured Nb2O5 and carbon coated 

Nb2O5. Note that the carbon coated Nb2O5 is prepared by ball milling the coral Nb2O5 

with dental resin-derived carbon (1C=200 mA g-1). 
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Figure S7. The relationship between peak current (IP) and the square root of scan rate 

(v1/2) of the EPC structured Nb2O5. 
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Figure S8. Nyquist plots of pristine, EPC and EDC structured Nb2O5 (Inset: the 

corresponding equivalent circuit model). 

The EPC (2.96 Ω) and EDC (3.88 Ω) structured Nb2O5/C nanohybrids both present 

lower Rs (ohmic resistance of all cell components) than pristine sample (21.8 Ω). In 

addition, a decrease trend is observed after CO2 activation in the semicircle of Rct. The 

decreased resistance could be assigned to the unique carbon structure, which improves 

the diffusion behavior.  


