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Fig. S1 (A, B) Ar-87 K isotherms and corresponding PSD curves for ZBIDC-x-900, (C, D)
N,-77 K isotherms and corresponding PSD curves for ZBIDC-2-y, and (E, F) N,-77 K
isotherms and corresponding PSD curves for ZBIDC-x-900 (solid symbols for adsorption and
empty symbols for desorption. PSD curves are offset vertically in steps of 1.0 for clarity).
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Table S1 Surface area (BET) and total pore volume (measured at P/Py=0.95) values for
ZBIDCs obtained from Ar (87 K) and N, (77 K) isotherms.

Arat 87 K N, at 77 K

SA PV Total SA PV Total

m2gh | em’g ) | (m*g!) | (cmig)
ZBIDC-2-700 525 0.21 545 0.23
ZBIDC-2-800 750 0.30 775 0.32
ZBIDC-2-900 855 0.33 870 0.35
ZBIDC-2-1000 570 0.26 590 0.27
ZBIDC-1-900 95 0.02 100 0.03
ZBIDC-3-900 825 0.32 855 0.35
ZBIDC-4-900 855 0.34 880 0.36




Fig. S2 BET plots for ZBIDCs from the Ar adsorption isotherms at 87 K (W = Weight of gas

adsorbed at P/P,, r = Correlation coefficient, ¢ = C constant).
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Fig. S3 BET plots for ZBIDCs from the N, adsorption isotherms at 77 K (W = Weight of gas

adsorbed at P/P,, r = Correlation coefficient, ¢ = C constant).
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Fig. S4 X-ray photoelectron spectroscopy (XPS) survey spectra for ZBIDCs.
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Table S2 Detailed composition of ZBIDCs by XPS and elemental analysis methods.

XPS (At.%) EA (Wt.%)

C N O |In[Zn|Cl| C N | H| O | Ash

ZBIDC-2-700 [75.7/109 (8.0 |07 |16 |3.1 49712714 [7.1 [29.1

ZBIDC-2-800 | 78.2 |89 |85 [18[08|19]60.0|112|1.8 |83 |18.7

ZBIDC-2-900 803 |73 |78 |1.0]13123]729]10.0]0.7 |83 |8&.1

ZBIDC-2-1000 | 70.7 | 5.5 | 133 |6.1 |0.7 |38 |757]7.7 10842 |11.6

ZBIDC-1-900 | 78.7/9.0 |74 |14]09 27]60.1]11.0]1.1 |NM | NM

ZBIDC-3-900 [78.8 6.7 [105]19 06|16 |683]104|09 | NM|NM

ZBIDC-4-900 | 78.1 |76 |93 |2.1]0821[672]108]09 |NM |NM

NM= Not measured



Fig. S5 The schematic representation of various nitrogen species in a typical porous carbon.
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Fig. S6 High-resolution deconvoluted N 1s spectra for (A) ZBIDC-2-700, (B) ZBIDC-2-800,
(C) ZBIDC-2-900, and (D) ZBIDC-2-1000.
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Table S3 Relative surface concentrations of nitrogen species obtained by fitting the N 1s

spectra.

N-6 | N-5 | N-Q | N-X
(AL%) | (At.%) | (At.%) | (At.%)
ZBIDC-2-700 | 54.6 | 365 | 62 | 2.7
ZBIDC-2-800 | 44.7 | 400 | 77 | 76
ZBIDC-2-900 | 443 | 381 | 97 | 7.8
ZBIDC-2-1000 | 50.6 | 41.1 | 7.0 1.3




Fig. S7 Electrochemical performance of ZBIDC-2-900 sample using a two-electrode cell in 1
M H,SO,. (A) Cyclic voltammograms of ZBIDC-2-900 at different scan rates, (B)

Galvanostatic charge—discharge curves of ZBIDC-2-900 at different current densities, (C)

Nyquist plot of ZBIDC-2-900 based supercapacitors
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Fig. S8 Possible redox reactions related to (A) pyrrolic, (B) pyridinic, and (C) pyridonic

nitrogen species in acidic media.!
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Table S4 The capacitive performance of recently reported N-doped carbons in literature (all

data obtained at 1 A g™' and 1 M H,SOy,).

Capacitance (F g'!) N level
Materials three-electrode cell | two-electrode cell | (Wt.%) | Reference
CS3-6A 388 NR 3.6 Ref'!
N-RGO 233 NR 3.0 Ref 2
CIRMOF-3-950 213 NR 33 Ref'3
BP-800 260 NR 0.7 Ref4
a-NC700 296 NR 4.5 Ref >
NCC-1h 207 NR 9.6 Ref ©
BAX-M 236 NR 5.9 Ref’
Y-AN 340 NR 6.0 Ref'®
CA-GA-2 250 NR 4.4 Ref ®
HPC3-600 300 NR 2.7 Ref 10
1g:3g 600 NR 240 0 Ref !
NMC50 NR 290 8.4 Ref 12
PNCMs NR 200 4.2 Ref 13
C3 NR 220 0 Ref 14
ZBIDC-2-900 332 115 10.0 | This work

NR = Not reported
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