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TableS1 The N content comparisons of our as-synthesized sample and the other NCNTs-based catalysts

	Sample name
	N content (wt%)
	Reference

	FeNi/N-CPCF-950
	3.38
	Ref.1

	FeAC@FeSA−N−C
	4.38
	Ref.2

	Fe-Co4N@N-C
	2.84
	Ref.3

	FeCo/FeCoNi@NCNTs-HF
	4.59
	Ref.4

	AA-Fe2N@NC
	1.94
	Ref.5

	Co2P/CoN-in-NCNTs
	4.24
	Ref.6

	Zn0.4Ni0.6Co2O4/NCNTs
	4.00
	Ref.7

	Fe3C-NCNTs 90min/CC
	6.22
	This work


TableS2 The comparisons of the halfwave potential of ORR and the overpotential at 10mA cm-2 of OER of Fe3C-NCNTs 90min/CC and other reported works
	Sample name
	Half-wave potential (V)
	Overpotential j10(mV)
	Reference

	Co@CoOx/NCNTs
	0.80
	--
	Ref.8

	CoB/NCNT
	0.81
	370
	Ref.9

	CoFe@NCNTs
	0.84 
	450 
	Ref.10

	NCAG/Fe–Co
	0.89
	293
	Ref.11

	Ni-N4/GHSs/Fe-N4
	0.83
	390
	Ref.12

	N-Mo-holey G
	0.86
	300
	Ref.13

	Co2P/CoN-in-NCNTs
	0.85
	420
	Ref.6

	Co-N3C1@GC
	0.854
	--
	Ref.14

	CuSA@HNCNx
	0.91
	320
	Ref.15

	Fe@C–NG/NCNTs
	0.803
	450
	Ref.16

	FeCo/FeCoNi@NCNTs-HF
	0.85
	378
	Ref.4

	ZNCO/NCNTs
	0.78
	410
	Ref.7

	Fe2/Co1-GNCL
	0.84
	350
	Ref.17

	Fe3C-NCNTs 90min/CC
	0.88
	380
	This work
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Figure S1 The SEM image of Fe/CC





Figure S2 The SEM (a) and TEM (b) images of Fe3C-NCNTs 0min/CC





Figure S3 The SEM images of Fe3C-NCNTs 30min/CC





Figure S4 The TEM image of Fe3C-NCNTs 30min/CC





Figure S5 The SEM images (a and b) and TEM image (c) of Fe3C-NCNTs 60min/CC





Figure S6 The XRD patterns of Fe3C-NCNTs/CC





Figure S7 The wide XPS spectrum of Fe3C-NCNTs 90min/CC (a) and HCl-Fe3C-NCNTs 90min/CC (b)





Figure S8 The C1s spectrum of Fe3C-NCNTs 90min/CC 





Figure S9 The XANES (a) and EXAFS (b) spectrum of Fe3C-NCNTs 90min/CC





Figure S10 The CV curves of Fe3C-NCNTs 90min/CC in O2 saturated and N2 saturated KOH solution








Figure S11 The schematic diagram of the synthesis of Fe3C-NCNTs 90min/CC





Figure S12 Free-energy path of the ORR for the Fe-N-C, Fe-Fe-N-C and Fe13-Fe-N-C at U=1.23V











