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Figure S1. XRD pattern of HP-MIL-NH2-53(Al). 

 

 

 

 

 

 

 

 

Figure S2. SEM image of the HP-MIL-NH2-53(Al) precursor. 
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Figure S3. Raman spectrum of NOHPHC cuttlefishes. 
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Figure S4. XPS survey spectrum of the NOHPHC cuttlefishes. 
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Figure S5. N2 adsorption/desorption isotherm (A) and the corresponding pore size 

distribution (B) of NOHPHC cuttlefishes. 
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Figure S6. CV curves of the NOHPHC cuttlefishes in the voltage window of 0.005–3.0 

V vs. Na/Na+ at a scan rate of 0.1 mV s−1. 
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Figure S7. Long-term cycling performance of the NOHPHC electrode at a current 

density of 10 A g−1. 
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Figure S8. Electrochemical impedance spectra (EIS) of the NOHPHC electrode after 

different cycles at a current density of 0.2 A g−1. 
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Figure S9. FESEM images of the NOHPHC electrode after 100 cycles at 0.5 A g−1. 
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Figure S10. The kilogram-scale preparation illustration of the NOHPHC cuttlefishes. 

(Note: The diameter of the autoclave is approximately 20 cm, and the volume of the 

glass beaker is 2 L.)  
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Figure S11. FESEM images of the NOHPHC-K cuttlefishes. 
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Figure S12. TEM image (A) and XRD pattern (B) of the homemade Na3V2(PO4)3/C. 

(C) Cycling performance at a current density of 100 mA g−1. 
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Table S1. Cyclability (discharge capacity) and the rate performance comparison of 

NOHPHC versus representative carbon materials in SIBs reported. 

material cyclability (discharge 

capacity) 

rate performance Ref. 

NOHPHC 112.5 mAh g−1
 at 11th cycle  

113 mAh g−1 at 30000th cycle  

~100% capacity retention over 

30000 cycles at 5 A g−1 

143 mAh g−1
 at 1 A g−1

 

128 mAh g−1
 at 2 A g−1

 

109 mAh g−1
 at 5 A g−1

 

100 mAh g−1 at 10 A g−1
 

98 mAh g−1
 at 20 A g−1 

This work 

biomedical carbon 342 mAh g−1
 at 11th cycle   

298 mAh g−1 at 300th cycle  

88% capacity retention over 290 

cycles at 100 mA g−1 

290 mAh g−1
 at 200 mA g−1

 

238 mAh g−1
 at 500 mA g−1

 

155 mAh g−1
 at 1 A g−1

 

100 mAh g−1
 at 2 A g−1

 

70 mAh g−1
 at 5 A g−1 

[S1] 

hard carbon 340 mAh g-1
 at 2nd cycle  

310 mAh g-1
 at 120th cycle  

88% capacity retention over 118 

cycles at ∼30 mA g-1 

300 mAh g-1
 at 100 mA g-1 

240 mAh g-1
 at ∼300 mA g-1

 

150 mAh g-1
 at ∼600 mA g-1 

[S2] 

Nanocellular carbon 

foams 

153 mAh g−1 at 2nd cycle  

137 mAh g−1
 at 300th cycle  

90% capacity retention over 298 

cycles at 100 mA g−1 

140 mAh g−1
 at 200 mA g−1

 

120 mAh g−1
 at 500 mA g−1

 

 100 mAh g−1
 at 1 A g−1 

50 

templated carbon 

 

180 mAh g−1
 at 2nd cycle,  

120 mAh g−1
 at 40th cycle  

66.7% capacity retention over 38 

cycles at 74 mA g−1 

140 mAh g−1
 at 74 mA g−1

 

120 mAh g−1
 at 740 mA g−1

 

100 mAh g−1
 at 1.85 A g−1 

[S3] 

highly disordered 

carbon 

255 mAh g−1 at initial cycles  

234 mAh g−1 at 180th cycle  

92% capacity retention over 170 

cycles at 100 mA g−1 

190 mAh g−1
 at 200 mA g−1

 

139 mAh g−1
 at 500 mA g−1

 

102 mAh g−1
 at 1 A g−1 

51 

porous carbon 

nanofiber 

280 mAh g−1
 at 10th cycle  

266 mAh g−1
 at 100th cycle  

95% capacity retention over 90 

cycles at 50 mA g−1 

225 mAh g−1
 at 500 mA g−1

 

200 mAh g−1
 at 1 A g−1

 

164 mAh g−1
 at 2 A g−1 

52 

hollow carbon 

nanowires 

255 mAh g−1
 at 10th cycle 

220 mAh g−1
 at 200th cycle  

210 mAh g−1
 at 250 mA g−1

 [S4] 
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86% capacity retention over 190 

cycles at 50 mA g−1 

149 mAh g−1
 at 500 mA g−1 

hollow carbon 

nanospheres 

250 mAh g−1 at 10th cycle  

160 mAh g−1
 at 100th cycle  

64% capacity retention over 90 

cycles at 100 mA g−1 

168 mAh g−1
 at 200 mA g−1

 

142 mAh g−1
 at 500 mA g−1

 

120 mAh g−1
 at 1 A g−1 

53 

carbon nanosheets ca. 260 mAh g−1
 at 10th cycle  

ca. 155 mAh g−1 at 200th cycle  

60% capacity retention over 190 

cycles at 50 mA g−1 

190 mAh g−1
 at 200 mA g−1

 

 125 mAh g−1
 at 500 mA g−1     

80 mAh g−1
 at 1A g−1 

54 

interconnected 

carbon 

nanofibers 

151 mAh g−1
 at 10th cycle 

134.2 mAh g−1
 at 200th cycle 

88.7% capacity retention over 190 

cycles at 200 mA g−1 

150 mAh g−1 at 200 mA g−1
 

139 mAh g−1
 at 500 mA g−1

 

132 mAh g−1
 at 1 A g−1 

55 

carbonized peat 

moss 

284 mAh g−1 at 10th cycle 

255 mAh g−1 at 210th cycle 

90% capacity retention over 200 

cycles at 100 mA g−1 

250 mAh g−1
 at 200 mA g−1

 

203 mAh g−1
 at 500 mA g−1

 

150 mAh g−1
 at 1 A g−1 

56 

carbon nanofibers 200 mAh g−1
 at 2nd cycle  

180 mAh g−1
 at 300th cycle  

90% capacity retention over 298 

cycles at 200 mA g−1 

200 mAh g−1
 at 200 mA g−1

 

160 mAh g−1
 at 500 mA g−1

 

120 mAh g−1
 at 1 A g−1 

57 

carbon fibers 350 mAh g−1
 at 2nd cycle  

243 mAh g−1
 at 100th cycle  

70% capacity retention over 98 

cycles at 50 mA g−1 

210 mAh g−1
 at 200 mA g−1

 

175 mAh g−1
 at 500 mA g−1

 

153 mAh g−1
 at 1 A g−1 

58 

Nitrogen-Doped 

Graphene 

Sheets 

187.3 mAh g−1at 50th cycle  

 247.5 mAh g−1
 at 500th cycle 

132.1% capacity retention over 

450 cycles at 100 mA g−1 

no reported S5 

sulfur-doped 

disordered carbon 

561 mAh g−1 at initial cycle 

271 mAh g−1 at 1000th cycle 85.9% 

capacity retention over 990 cycles 

275 mAh g−1 at 800 mA g−1
 

211 mAh g−1
 at 2A g−1

 

 158 mAh g−1
 at 14A g−1 
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at 1 A g−1 

N/S co-doped 

macroporous carbon 

482 mAh g−1 at initial cycle 

 480 mAh g−1 at 500th cycle  

93% capacity retention over 490 

cycles at 100 mA g−1 

162 mAh g−1
 at 5A g−1

 

255 mAh g−1
 at 2A g−1 

301 mAh g−1
 at 1A g−1 

S7 

carbon quantum dots 187.6 mAh g−1 at initial cycle  

150.1 mAh g−1 at 3000th cycle 

    at 2.5 A g−1 

90 mAh g−1
 at 20 A g−1

 

104 mAh g−1
 at 10 A g−1

  

130 mAh g−1
 at 5 A g−1 

S8 

Nitrogen-doped 

carbon/graphene 

303 mAh g−1 at initial cycle 

 270 mAh g−1 at 200th cycle 

89% capacity retention over 190 

cycles at 50 mA g−1 

139 mAh g−1
 at 2 A g−1

 

177 mAh g−1
 at 1 A g−1

  

207 mAh g−1
 at 0.5 A g−1 

S9 

3D porous 

carbon-coated 

graphene 

824 mAh g−1 at initial cycle 

323 mAh g−1 at 1000th cycle 

89% capacity retention over 990 

cycles at 50 mA g−1 

207 mAh g−1 at 10 A g−1
 

218 mAh g−1 at 5 A g−1
  

251 mAh g−1 at 2 A g−1 
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