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Fig. S1. SEM images: (a) mBO; (b) nBO; (c) mBO membrane electrode; (d) nBO membrane electrod.
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[bookmark: _GoBack]Fig. S2. Total current density for the electrochemical CO2 reduction performance of different nBi catalysts.
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Fig. S3. I-t curves for the electrochemical CO2 reduction performance of (a) nBO-nBi and (b) mBO-nBi catalysts.












Fig. S4. I–t curves (a) and the FEs of electrolytic products (b) for the electrochemical CO2 reduction performance of nBO.
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Fig. S5. (a) XRD patterns of nBO after the 2 hours electrolysis of CO2 at differernt potentials. (b-d) SEM images of nBO after electrolysis of CO2 at -0.68 V. (e-f) SEM images of nBO after electrolysis of CO2 at -0.78 V. (g-h) SEM images of nBO after electrolysis of CO2 at -0.88 V.

Table S1 Catalytic performance of various catalysts for CO2 reduction to formate.
	Catalysts
	Electrolyte
	Potential
(V vs. RHE)
	jformate
(mAcm-2)
	FEformate
(%)
	Reference

	Bi-Doped SnO nanosheets
	0.1 M KHCO3
	-1.7 V vs. Ag/AgCl
	About 11
	93%
	[1]

	Sn0.80Bi0.20@Bi-SnOx
	0.5 M KHCO3
	-0.88
	20.9
	95.8
	[2]

	Nano architectured dendritic
Bi
	0.5 M KHCO3
	-0.82
	18.8
	98%
	[3]

	Bi NP@ MWCNT
	0.5 M KHCO3
	-1.5 V vs. SCE
	10.2
	95.2%
	[4]

	Cu@Bi nanocone
	0.5 M KHCO3
	-0.95 V
	30.9
	96.9%
	[5]

	Bi nanoparticles  
Embedded in N-doped porous carbon
	0.1 M KHCO3
	-1.5 V vs. SCE
	14.4
	92%
	[6]

	Bi-MWCNT-COOH composite
	0.5 M KHCO3
	-0.76
	About 6.8
	91.7%
	[7]

	Cu nanowire bridged Bi nanosheet
	0.5 M KHCO3
	-0.86
	About 6.2
	87%
	[8]

	AgBi-500
	0.1 M KHCO3
	-0.7
	12.5
	94.3%
	[9]

	Bi nanoparticles/graphene
	0.5 M KHCO3
	-0.97
	22.5
	92.1%
	[10]

	Wavy SnO2
	0.5 M KHCO3
	-1.0
	22
	87.4%
	[11]

	Ultrathin SnS nanosheets
	0.5 M KHCO3
	-1.1
	18.9
	82.1%
	[12]

	Bismuth derivatives from Bi2S3
	0.5 M KHCO3
	-1.0
	About 7
	80%
	[13]

	mBO-nBi
	0.5 M KHCO3
	-0.78
-0.98
	7.3
34.3
	97.6%
93%
	This work

	nBO-nBi
	0.5 M KHCO3
	-0.73
-0.88
	7.5
23.1
	97.2%
91%
	This work
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