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

a C1s b 1D-HCNB-800
"4
= =
© 018 N4 ©
~ | 1D-HCNB-900 « - e
=y A 2 '*
N [ c-c
£ € |1D-coFe-PBAIC
[ Fe 2p [
- £
1D-CoFe-PBAIC
900 800 700 600 500 400 300 200 294 281 288 285 282
Binding energy (eV) Binding energy (eV)
C [Mowcnesoo N1s
El
s
2 e
n Pyrrolic N
€ |1DCoFe-PBAC | o
= Graphitic N ridinic
~ |oxidized N
406 404 402 400 398 396

Binding energy (eV)

Figure S1. (a) Survey X-ray photoelectron spectroscopy (XPS) spectra of 1D-CoFe-PBA/C and 1D-HCNB-

900. (b) High-resolution XPS spectra for (b) C 1s and (c) N 1s of 1D-CoFe-PBA/C and 1D-HCNB-900.
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Figure S2. High-resolution XPS (HRXPS) spectra for (a) Fe 2p and (b) Co 2p of 1D-CoFe-PBA/C and 1D-

HCNB-900.
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Figure S3. (a) Scanning transmission electron microscopy (STEM) elemental mapping of 1D-CoFe-
PBA/C. (b) Secondary electron, (c) bright-field, and (d) dark-field STEM images of 1D-CoFe-PBA/C. (e)

STEM elemental line scan profile of 1D-CoFe-PBA/C.
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Figure S4. (a) Secondary electron, (b) bright-field, and (c) dark-field STEM images of 1D-HCNB-900.

STEM elemental line scan profile of 1D-HCNB-900.
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Figure S5. CV curves of (a) 1D-CoFe-PBA/C, (b) 1D-HCNB-800, (c) 1D-HCNB-900, and (d) 1D-HCNB-1000

over arange of scan rates.
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Figure S6. GCD curves of (a) 1D-CoFe-PBA/C, (b) 1D-HCNB-800, (c) 1D-HCNB-900, and (d) 1D-HCNB-

1000 over a range of current densities.
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Figure S7. (a) XRD and (b) survey XPS spectra of 1D-HCNB-1000. (c) HRXPS spectra for (c) Fe 2p and (d)

Co 2p of 1D-HCNB-1000.

Note: The appearance of Co 2p and Fe 2p peaks in XPS spectra of 1D-HCNB-1000 (Fig. S7b-d) is
potentially due to the agglomeration of Co and Fe atoms to metallic nanoparticles after calcination at

such high temperature of 1000 °C. When Co and Fe atoms are present in the form of nanoparticles,



they are easily detected by XPS. On the contrary, the two peaks are not detected in the XPS spectra of
1D-HCNB-900 because Fe and Co atoms exist in the form of very small nanoclusters, which are often

not easily detected by XPS (Fig. S2a, b).
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Figure S8. CV curve of 1D-CoFe-PBA/Cat1 mV s,
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Figure S9. (a) Capacitance retention rate of 1D-CoFe-PBA/C and 1D-HCNBs over a range of scan rates

(1to 300 mV s?) and (b) Nyquist plot of 1D-CoFe-PBA/C.
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Figure $10. Complex capacitance of 1D-HCNB-900, 1D-HCNB-900 and 1D-HCNB-1000.
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Figure S11. Percentage of capacitance retention of 1D-CoFe-PBA/C over 12000 cycles at 10 A

gt

Figure S12. TEM images of 1D-HCNB-900 (a) before and (b, c) after the stability test with 15000

consecutive GCD cycles.

Table S1. Atomic percentage (at%) of C, N, O, Co, and Fe calculated from the survey XPS spectra of

1D-CoFe-PBA/C and 1D-HCNB-900.

C (at%) N (at%) O (at%) Co (at%) Fe (at%)

1D-CoFe-PBA/C 73.55 11.14 13.32 1.08 0.91

1D-HCNB-900 91.18 4.62 4.20 0.00 0.00




Table S2. Specific surface area (Sger) calculated by BET method and pore volume calculated from
NLDFT method from nitrogen adsorption/desorption isotherms.

Sger(m? g?) Pore Volume (cm3 g nm?)
1D-HCNB-800 282.7 0.326
1D-HCNB-900 457.6 0.279
1D-HCNB-1000 366.3 0.419

Table S3. Specific capacitance of 1D-CoFe-PBA/C and 1D-HCNB-x (where x= 800 or 900 or 1000)
obtained from GCD curves at various current densities.

Current densities (A g2)

2 3 5 10 20 30 50 100

1D-CoFe-PBA/C 80.8 66.6 51.7 55.5 47.6 - - -

1D-HCNB-800 332.2 256.1 164.0 129.6 108.9 98.0 83.8 58.7

1D-HCNB-900 370.0 288.2 200.6 165.5 146.4 134.0 128.5 112.2

1D-HCNB-1000 153.4 107.5 80.3 67.5 59.7 55.9 50.9 42.0




Table S4. Specific capacitance of 1D-CoFe-PBA/C and 1D-HCNB-x (where x= 800 or 900 or 1000)

obtained from CV curves at various scan rates.

Scan rates (mV s?)

1 5 10 20 50 100 200 400 500
1D-CoFe-PBA/C 1125 77.8 69.3 62.7 55.0 48.8 42.0 - -
1D-HCNB-800 259.6 160.0 144.4 1320 1179 107.5 94.5 80.5 73.5
1D-HCNB-900 398.5 2089 186.1 1739 152.4 140.8 127.1 109.5 103.1
1D-HCNB-1000 167.3 1059 87.3 76.3 67.0 62.1 57.9 53.1 51.4
Table S5. Summary of porous carbon electrode materials for supercapacitors.
Current Specific capacitance
Carbon type Electrolyte density P (F ;1) Ref.
(Ag?)
CoHCF hollow prism 0.5 M Na,S0O, 2.0 258.6 1
CoHCF/rGO (20 wt%) 0.5 M Na,SO,4 1.0 340.0 2
CN-Co/0.05S 6 M KOH 1.0 334.0 3
CoHCF submicroboxes 0.5 M Na,SO, 0.5 288.0 4
CMC-2 6 M KOH 1.0 353.0 5
CoHCF 0.5 M Na,SO, 1.0 250.0 6
PB-Co (0.3)/rGOH 1 M KNOs 1.0 220.0 7
HCP-pXy-800 3 M KOH 1.25 242.5 8
CPC1_700 6 M KOH 1.0 270.0 9
B-AC 2 M KOH 1.0 330.0 10
1D-HCNB-900 2 M KOH 2.0 370.0 This work
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