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Figure.S1 (a) Online monitoring of cathode potential for all reactors during the entire operation; (b1-b4) Online monitoring of all closed-circuit reactor cathode currents (R2-R5) during the entire operation, (c) pH change of each reactor catholyte during the operation.
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Figure.S2 (a)The theoretical cathode potentials of critical reactions in MES under standard condition; (b) The gas composition of reactor headspace in R1-R5.
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Figure.S3 Cyclic voltammogram of the fresh carbon felt without inoculum in 50 mM PBS solution.
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[bookmark: _Hlk96503168]Table.S1 Summary of bioproducts production performance from CO2 or HCO3- feedstocks in bioelectrochemical system.
	Feedstock
	Cathode
	Working volume
	Applied voltage
	Electron donor
	Maximum production rate (g/L/d), concentration
(g/L), or yield
	Reference

	CO2: N2 (V: V=3:7),
feed batch and continuously feed.
	Carbon felt (19.8 cm2)
	0.36 L
	−0.85 V vs SHE
constant potential
	Electrode
	9.8 g/L/d acetate; 3.2 g/L/d butyrate; 0.95 g/L/d caproate.
	1

	CO2 (99%) + Ethanol, 
feed batch.
	Carbon felt
(7 cm2)
	0.095 L
	10 A/cm2
constant current density
	Electrode +
5 g/L Ethanol
	2.41 g/L/d caproate.
	2

	CO2 + CO,
feed batch.
	Carbon felt
(7 cm2)
	0.095 L
	10 A/cm2
constant current density
	Electrode + CO
	5.47 g/L acetate; <2 g/L butyrate; <1 g/L caproate.
	3

	HCO3-,
feed batch.
	Graphite
(30.0 cm2)
	0.65 L
	−0.8 V vs SHE
constant potential
	Electrode
	5.45 g/L acetate.
	4

	HCO3-,
continuously feed.
	Graphite felt
(4.9 cm2)
	0.07 L
	−1.0 V vs SHE
constant potential
	Electrode
	4.5 g/L acetate; trace amounts of formate, ethanol, butanol, butyrate, etc.
	5

	HCO3-,
feed batch and continuously feed.
	Carbon felt (15 cm2)
	0.17 L
	1.2 V
	Electrode +
5 g/ L NZVI
	1.6 g/L acetate, 1.1 g/L butyrate, and 0.7 g/L caproate.
	This study
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Under the condition of 25°C, pH=7.0 and 1 atm
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Gas composition in each reactor headspace
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