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Fig. S1 SEM and TEM images of (a, b) PPy nanowires and (c–f) NCN. 
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Fig. S2 XRD patterns of different products when altering the raw material or annealing temperature. 

 

P-1 is obtained without the addition of PPy. From the XRD pattern of P-1 and the photographs (on 

the right of XRD patterns), we can see that the Fe(NO3)3·9H2O precursor was hydrolyzed to Fe(OH)3 

after dissolved in ethanol and subsequently evaporating ethanol at 50 
o
C. When PPy was added, the 

product P-2 exhibits nearly the same XRD pattern as that of P-1. The signal from PPy is so weak that 

it is covered up by that of Fe(OH)3. After annealing P-2 at 300 
o
C for 2 h in Ar atmosphere, P-3 was 

obtained. Except for a hump arising from carbon and residual PPy, all the peaks of P-3 can be 

indexed to Fe3O4 (JCPDS 65-3107). When the annealing temperature was increased to 550 
o
C, the 

obtained NCN@Fe2 keeps the Fe3O4 phase and its crystallinity is much higher than that of P-3. 

When the annealing temperature was further increased to 800 
o
C, the obtained P-4 shows sharp peaks 

of Fe3O4, indicative of large particle size and rather high crystallinity.  

  



 

 

Fig. S3 (a) Survey XPS spectrum and (b) C 1s, (c) N 1s, and (d) O 1s HR XPS spectra of 

NCN@Fe2. 

  



 

Fig. S4 Nyquist plots of NCN, NCN@Fe1, NCN@Fe2, NCN@Fe3, and NCN@Fe4. 

  



Table S1 Specific capacitance of NCN@Fe2 versus Fe-based pseudocapacitive materials reported in 

recent three years, all tested in 3-electrode setups. 

 

Active material Electrolyte Capacitance Ref. (Year) 

NCN@Fe2 3 M KOH 541.7 F g
–1

 at 1 A g
–1

 This work 

Ti-doped Fe2O3@PEDOT 5 M LiCl 311.6 F g
–1

 at 1 mA cm
–2

 
1
 (2015) 

graphene/Fe2O3 QDs 1 M Na2SO4 347 F g
–1

 at 10 mV s
–1

 
2
 (2015) 

α-Fe2O3 hollow tubes 6 M KOH 330 F g
–1

 at 0.5 A g
–1

 
3
 (2016) 

FeOOH/Ag/ZnO nanorods 0.5 M Li2SO4 376.6 F g
–1

 at 1 A g
–1

 
4
 (2016) 

hollow and porous Fe2O3 0.5 M Na2SO3 346 F g
–1

 at 2 mV s
–1

 
5
 (2016) 

Fe2O3 nanotubes 1 M Li2SO4 300.1 F g
–1

 at 0.75 A g
–1

 
6
 (2016) 

VACNTs@Fe2O3 2 M KOH 248 F g
–1

 at 8 A g
–1

 
7
 (2016) 

Fe2O3@N-doped graphene 2 M KOH 274 F g
–1

 at 1 A g
–1

 
8
 (2016) 

graphene/FeOOH QDs 1 M Li2SO4 365 F g
–1

 at 10 mV s
–1

 
9
 (2016) 

rGO/Fe3O4 nanoparticles 1 M KOH 241 F g
–1

 at 1 A g
–1

 
10

 (2016) 

rGO/Fe2O3 nanotubes 1 M Na2SO4 262.2 F g
–1

 at 1 A g
–1

 
11

 (2017) 

Fe2O3@C-rGO 1 M Na2SO4 211.4 F g
–1

 at 0.5 A g
–1

 
12

 (2017) 

Fe3O4@hollow graphite 4 M KOH 481 F g
–1

 at 1 A g
–1

 
13

 (2017) 

rGO/Fe3O4 nanoparticles 2 M KOH 455 F g
–1

 at 8 mV s
–1

 
14

 (2017) 

Fe2O3@MnO2 nanotubes 3 M KOH 289.9 F g
–1

 at 1 A g
–1

 
15

 (2017) 

Fe2O3 nanorods 2 M KOH 516.7 F g
–1

 at 1 A g
–1

 
16

 (2017) 

 NiNTAs@Fe2O3 nanoneedles 1 M Na2SO4 418.7 F g
–1

 at 10 mV s
–1

 
17

 (2017) 
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