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Fig. S1 SEM image of ZIF-8.



Fig. S3 SEM image of FeNC.
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Fig. S4 XRD pattern of ZIF-8.
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Fig. S5 CV curve of FeNC/LDH-21 in 0.1 M KOH.
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Fig. S6 RRDE polarization curves of FeNC/LDH-21 and Pt/C.
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Fig. S7 (a) CV curves of FeNC/LDH-21 and (b) FeNC/LDH-11 in the range from

1.03 to 1.13 V at different scan rates. (¢) Capacitive current density as a function of

scan rate derived from the CV curves in (a) and (b).



Fig. S8 Structural model of (a) FeNC (b) NiFe LDH and (c) FeNC/LDH heterostructure.

Table S1 Bifunctional performance comparison of the FeNC-LDH-21 electrocatalyst

and other reported bifunctional electrocatalysts.

No. Catalyst Ei2 (V vs. mo (Vvs. RHE) | AE (V) Ref.
RHE)

1 FeNC-LDH-21 0.82 1.50 0.68 This work

2 | P-NCO/NCN- 0.818 1.568 0.75 [1]
CF@CC

3 S-C3N4/CNT 0.83 1.67 0.84 [2]

4 | Coo2sNio.7s@NCNT30 | 0.84 1.64 0.80 [3]

5 MnO/Co/PGC 0.78 1.54 0.82 [4]

6 | MnO2/CNTs 0.80 1.65 0.85 [5]

7 Co-Co304@NAC 0.795 1.61 0.815 [6]

8 | FeNiz@NC 0.782 1.521 0.74 [7]

9 Co@C-CoNC 0.906 1.638 0.732 [8]

10 | FeNC-CoS» 0.848 1.608 0.76 [9]

11 | CuO/Co304@CNTs 0.81 1.59 0.78 [10]

12 | A-MnO2/NSPC-2 0.87 1.51 0.64 [11]

13 | Co/N-HPCs-800 0.86 1.6 0.74 [12]

14 | MoS2-Co@NCNTs- 0.85 1.49 0.64 [13]
ER




15 | CoaP/Co-NC 0.88 1.60 0.72 [14]
16 | LDH@N-CoOx@C | 0.84 1.50 0.66 [15]
17 | Fe-Co/CNT@MXene- | 0.85 1.59 0.74 [16]
8
18 | CoFe-S@3D-S-NCNT | 0.855 1.54 0.71 [17]
19 | FeCu-N-HC 0.92 1.64 0.72 [18]
20 | FeCo(a)-ACM 0.90 1.60 0.70 [19]
21 | FeCo-N-C-700 0.89 1.60 0.71 [20]
22 | Fe/CosSs@NSC 0.82 1.56 0.74 [21]
23 | FeCo@CNTs-60 0.95 1.76 0.81 [22]
24 | Fe-NC-C3N, 0.90 1.535 0.635 | [23]
25 | Fe-CNTs-tGO 0.82 1.52 0.70 [24]
26 | FeCoNi FCNFs 0.92 1.64 0.72 [25]
27 | FeCorCr@CN 0.703 1.544 0.841 [26]




Table S2 The performance of ZABs by recently reported bifunctional electrocatalysts

and FeNC/LDH-21 in this work.

Maximum
Open-circuit Specific capacity
Electrocatalyst power density Ref.
voltage (V) (mAh-g)
(mW-cm?)

FeNC/LDH-21 1.51 85 810 This work
F-FeNC 149V 141 760 [27]
Fe-N-C(C) 1.47 131 647.6 [28]
Fe/FesC@FeNC 1.414 134.6 856.2 [29]
Fe-Co-N-C 1.48 142.8 806.6 [30]
Hm/ Cy@C-900 1.433 192 766 [31]
Fe-N-C 1.47 111.7 821.8 [32]
Zn-FeNCNs-900 1.50 256 813.3 [33]
HP-Fe-N-C/2 1.513 217 782 [34]
Fe-FeN-C 1.48 206 763 [35]
Fe@FeNC 1.455 179.0 882.8 [36]
FeS/FeNSC 1.50 256.06 807.54 [37]
D-FeNC/MOF 1.603 170 842 [38]
Co@C-CoNC 1.53 162.8 810 (8]
FeSA-FeNC@NSC | 1.48 259.88 811.03 [39]
CoySs/EWPC 1.445 125.1 775.7 [40]
Fe-N-HsGDY 1.49 148 634 [41]
Co-Fe-Ru/PNCS -- 2343 793 [42]
CoFe@MNC-CNTs | 1.50 112.1 813 [43]
Fe-N-C/rGO 1.518 107.1 736.7 [44]




Table S3 The performance of flexible ZABs by recently reported bifunctional
electrocatalysts and FeNC/LDH-21 in this work.

Open-circuit Maximum power
Electrocatalyst Ref.
voltage (V) density (mW-cm?)
FeNC/LDH-21 1.43 324 This work
F-FeNC 1.37V 108 [27]
Fe;C|Fe-N-C 1.414 63 [45]
Fe-N-C(C) 1.453 78 [28]
Zn-FeNCNs-900 1.42 128 [33]
HP-Fe-N-C/2 1.476 116 [34]
Fe3;Co7-NC 1.51 133 [46]
FeSA-FeENC@NSC | 1.4 55.86 [39]
Co9Ss/EWPC 1.325 62.4 [40]
CoFe@MNC-CNTs | 1.525 -- [43]
Fe-N-C/rGO 1.45 176.1 [44]
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