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Fig. S1 Calibration data for formate using HPLC. 
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Fig. S2 Calibration data for hydrogen gas using gas chromatography. 
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Fig. S3 (a, aꞌ, and aꞌꞌ) SEM images and (b, bꞌ, and bꞌꞌ) EDS spectra of ACP, CFZN-O, and CFZNC-HEA/ACP, respectively.
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Fig. S4: CV and RS equation (line) for ECSA calculations: (a-b) CFZNC-O and c-d) ACP. 
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Fig. S5: Chronoamperometry test for CFZNC-HEO/ACP at different applied potentials.
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Fig. S6 1H-NMR spectra of eCRR liquid product (formate).
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Fig. S7: Chronoamperometry test for different catalysts at -0.4 V.

















Table S1 Amount of the metal nitrate salts used to prepare multi-metal salt solution. 
	Metal salt
	Amount (g)

	Cu(NO3)2.3H2O
	1.26

	Fe(NO3)3.9H2O
	2.10

	Zn(NO3)2.6H2O
	1.54

	Ni(NO3)2.6H2O
	1.52

	Co(NO3)2.6H2O
	1.52 

	Total
	7.94



Table S2 Elemental composition of the constituent metals and the calculated configurational entropies of CFZNC-O, using ICP-MS analysis. 
	
Element
	           CFZNC-O
	          CFZNC-HEA/ACP

	
	Mole%
	∆S/R
	Mole%
	∆S/R

	Cu
	12.74
	0.26
	27.58
	0.36

	Fe
	60.57
	0.30
	24.14
	0.34

	Zn
	5.62
	0.16
	13.79
	0.27

	Ni
	7.57
	0.20
	17.24
	0.30

	Co
	13.50
	0.27
	17.25
	0.30

	Total
	
	1.19
	
	1.58



[bookmark: _Hlk194741959]Table S3 Specific surface area and pore volume of the materials.
	Surface area (m2/g)
	Total pore volume (cc/g)
	Micro pore volume (cc/g)
	Macro pore volume (cc/g)

	Metal salts-impregnated polymeric powder

	0
	0
	0
	0

	Metal salts-impregnated polymeric powder post-carbonization

	356
	0.33
	0.10
	0.23

	 CFZNC-HEA/ACP

	         678
	             0.47
	            0.38
	            0.09






Table S4 EIS data for the different electrodes.
	Working electrode
	Solution resistance (Rs, Ω)
	Charge transfer resistance (Rct, Ω)
	Warburg Diffusion resistance (Rw, Ω)

	CFZNC-HEO/ACP
	31.2
	101
	13.93

	CFZNC-O
	30.9
	118
	84.03

	ACP
	30.6
	206
	14.66

	CFZNC-HEA/ACP
	29.2
	92
	13.15


	
Table S5 Comparison of CO2 electroreduction to HCOO- over different catalysts in aqueous electrolytes.
	Catalyst
	Electrolyte
	Applied potential
	Current density (mA.cm-2)
	FEHCOO- (%)
	Reference

	CFZNC-HEO/ACP
	0.5 M K2SO4
	-0.4 V vs RHE
	10.75
	98
	This study

	Partially oxidized Co 4 atom-thick layers
	0.1 M Na2SO4
	-0.85 V vs SCE
	10.59
	90.1
	12

	Cu3NiOCs
	0.1 M KHCO3
	-0.57 V vs RHE
	10.90
	95.9
	13

	Zn2SnO4/SnO2
	0.1 M KHCO3
	-1.08 V vs RHE
	5.72
	77
	14

	SnO2 NPs
	0.5 M NaOH
	-0.8 V vs RHE
	3.00
	67.6
	38

	Bi/In bimetallic oxide NPs/carbon networks
	0.5 M KHCO3
	−0.9 V vs RHE
	8.27
	91
	39

	SnOx/AgOx
	0.1 M KHCO3
	-0.8 V vs RHE
	~9.0
	47
	40

	CeO2/Bi3NbO7
	0.1 M KHCO3
	-1.4 V vs RHE
	14.29
	83.13
	41

	PdCuAuAgBiIn HEA Aerogel
	0.1 M KHCO3
	-1.1 V vs RHE
	8.60
	98.1
	42
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