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S2 Materials and methods
S2.1 Preparation of MnFe2O4/g-C3N4 photocathodes
The MnFe2O4/g-C3N4 photocathode was prepared by an impregnation method: different amounts of as-prepared MnFe2O4/g-C3N4 powder (0.5, 1.0, 1.5, 2.0 g) were firstly dispersed in 1 L deionized water with 10 h ultrasonication and then centrifuged at 5000 r/min for 10 min to obtain supernatants. The graphite felts (2.0 cm × 2.0 cm × 0.25 cm, Sanye Co., Beijing, China) were immersed in the above supernatants overnight and dried at 60 °C for 12 h. The amounts of catalysts loaded on the cathodes were calculated from the differences between the residual and the initial amounts of catalysts in solution. Finally, the cathodes were calcined at 300 °C with a heating rate of 2 °C/min for 2 h in a muffle furnace. All the control cathodes were prepared by the above method for subsequent experiments.
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Fig. S1 Mott-Schottky plots of the MnFe₂O₄/g-C₃N₄ (A), MnFe₂O₄ (B) and g-C3N4 (C), XPS survey spectra (D) and N2 adsorption-desorption isotherms (E and F) of various photocatalysts. 
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Fig. S2 SEM images (A, C and E) and EDS spectra (B, D and F) on abiotic electrodes with urea-untreated photocatalysts of MnFe2O4/g-C3N4 (A and B), MnFe2O4 only (C and D), and g-C3N4 only (E and F), element mapping images of urea-treated MnFe₂O₄/g-C3N4 (G-K).
 [image: image3.png]492 656

328

Urea concentration (gL)

°

g ] 8 =
(4) uondumsuop EODF





Fig. S3 Acetate production (A), residual hydrogen (B), CEacetate (C) and inorganic carbon consumption (D) for MnFe₂O₄/g-C3N4 with different amounts of urea treatment. 
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Fig. S4 Transient photocurrent responses (A), acetate production (B), CEacetate (C) and inorganic carbon consumption (D) for urea-treated MnFe₂O₄/g-C3N4 at different ratios.
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Fig. S5 Acetate production (A), residual hydrogen (B), CEacetate (C) and inorganic carbon consumption (D) for urea-treated MnFe₂O₄/g-C3N4 at different loading amounts.
[image: image6.png]=Nolightno urea

SLighturea.
WLightnourea
SNolight-urea.

)

) Aysap wasng




Fig. S6 Comparison of current density of different cathodes under various conditions (operational time: 0.5 d).
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Fig. S7 Flow cytometry analysis of live/dead electrotroph for urea-treated MnFe₂O₄/g-C3N4 (A), g-C3N4 (D) and MnFe₂O₄ (E) or urea-untreated MnFe₂O₄/g-C3N4 (B) and bare graphite felt (F) in the presence of light, or urea-treated MnFe₂O₄/g-C3N4 in the absence of light (C) upon propidium iodide staining. The control of electrotroph without propidium iodide staining (G).
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Rs: solution and electrode resistance;

Rct: charge transfer resistance;

Rdif: diffusion resistance;
CPE: constant phase elecment.

Fig. S8 Equivalent circuits
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Fig. S9 Time course of acetate production (A), residual hydrogen (B), CEacetate (C), inorganic carbon consumption (D), current density (E) and Nyquist plots of EIS spectra (F) of the different cathodes.
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Fig. S10 Residual hydrogen (A), accumulated photocatalysts leaching (B) and Nyquist plots of EIS spectra (C) of the different cathodes over 24 days operation with periodical addition of bicarbonate.
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Fig. S11 SEM images (A, C and E) and EDS spectra (B, D and F) on urea-treated electrodes of MnFe₂O₄/g-C3N4 (A and B), MnFe₂O₄ (C and D) or g-C3N4 (E and F) with the S. marcescens at the end of a 24 d operation with periodical addition of bicarbonate. 
Table S1 CV and DPV data and EIS parameters obtained from Nyquist plots of the biotic or abiotic cathodes
	Condition
	
	EIS
	
	CV
	
	DPV

	
	
	Rs (Ω)
	Rct (Ω)
	Rdif (Ω)
	
	Eonset-acetate (V)
	Ep-acetate (V)
	Ip-acetate (mA)
	
	Ep-acetate (V)
	Ip-acetate (mA)
	Ep-cytochrome c (V)
	Ip-cytochrome c (mA)

	biotic
	MnFe₂O₄/g-C₃N₄-urea
	
	3.5
	29
	25.7
	
	-0.31
	-0.59
	-2.77
	
	-0.50
	-2.33
	0.029
	-0.64

	
	MnFe₂O₄/g-C₃N₄-urea-no light
	
	3.5
	37
	26.8
	
	-0.39
	-0.75
	-1.10
	
	-0.58
	-1.87
	0.014
	-0.52

	
	MnFe₂O₄/g-C₃N₄-no urea
	
	3.6
	45
	27.1
	
	-0.33
	-0.60
	-1.27
	
	-0.51
	-1.79
	0.026
	-0.50

	
	MnFe₂O₄-urea
	
	5.0
	60
	26.2
	
	-0.34
	-0.61
	-0.82
	
	-0.51
	-1.65
	0.025
	-0.46

	
	MnFe₂O₄-no urea
	
	5.1
	66
	25.8
	
	-0.36
	-0.62
	-0.65
	
	-0.53
	-1.63
	0.024
	-0.45

	
	g-C₃N₄-urea
	
	4.5
	69
	26.5
	
	-0.35
	-0.61
	-0.74
	
	-0.51
	-1.71
	0.026
	-0.48

	
	g-C₃N₄-no urea
	
	4.7
	75
	27.2
	
	-0.36
	-0.62
	-0.66
	
	-0.52
	-1.69
	0.024
	-0.43

	
	Bare graphite felt
	
	3.1
	82
	28.6
	
	-0.44
	-0.75
	-0.36
	
	-0.53
	-1.15
	0.016
	-0.33

	abiotic
	MnFe₂O₄/g-C₃N₄-urea
	
	2.9
	55
	26.8
	
	-0.43
	-1.40
	-2.47
	
	---
	---
	---
	---

	
	MnFe₂O₄-urea
	
	4.0
	80
	27.9
	
	-0.47
	-1.40
	-1.28
	
	---
	---
	---
	---

	
	g-C₃N₄-urea
	
	3.9
	99
	27.1
	
	-0.48
	-1.40
	-1.18
	
	---
	---
	---
	---

	
	Bare graphite felt
	
	2.5
	125
	30.5
	
	-0.59
	-1.40
	-0.39
	
	---
	---
	---
	---


Table S2 Comparison of EIS parameters for different cathodes obtained from Nyquist plots as a function of operational time

	
	Rs (Ω)
	Rct (Ω)
	Rdif (Ω)

	MnFe₂O₄/g-C₃N₄-urea-0.25 d
	3.6
	29
	29

	MnFe₂O₄/g-C₃N₄-urea-0.50 d
	3.6
	30
	52

	MnFe₂O₄/g-C₃N₄-urea-0.75 d
	3.6
	30
	1074

	MnFe₂O₄/g-C₃N₄-urea-1.00 d
	3.7
	31
	1352

	MnFe₂O₄/g-C₃N₄-urea-1.25 d
	3.8
	32
	1672

	MnFe₂O₄-urea-1.25 d
	5.2
	65
	67

	g-C₃N₄-urea-1.25 d
	4.8
	74
	60

	Bare graphite felt-1.25 d
	3.4
	88
	49

	MnFe₂O₄/g-C₃N₄-no urea-1.25 d
	4.0
	43
	65


Table S3 Comparison of EIS parameters obtained from Nyquist plots of different cathodes with interval supplementary bicarbonate.

	
	Rs (Ω)
	Rct (Ω)
	Rdif (Ω)

	MnFe₂O₄/g-C₃N₄-urea-0.5 d
	3.6
	30
	52

	MnFe₂O₄/g-C₃N₄-urea-8.0 d
	3.8
	31
	51

	MnFe₂O₄/g-C₃N₄-urea-16.0 d
	3.9
	31
	52

	MnFe₂O₄/g-C₃N₄-urea-24.0 d
	4.0
	32
	52

	MnFe₂O₄/g-C₃N₄-no urea-0.5 d
	3.7
	47
	46

	MnFe₂O₄/g-C₃N₄-no urea-8.0 d
	3.6
	56
	43

	MnFe₂O₄/g-C₃N₄-no urea-16.0 d
	3.4
	62
	41

	MnFe₂O₄/g-C₃N₄-no urea-24.0 d
	3.4
	71
	40

	MnFe₂O₄-urea-0.5 d
	5.1
	62
	43

	MnFe₂O₄-urea-8.0 d
	5.3
	64
	42

	MnFe₂O₄-urea-16.0 d
	5.5
	65
	43

	MnFe₂O₄-urea-24.0 d
	5.5
	65
	43

	g-C₃N₄-urea-0.5 d
	4.5
	72
	40

	g-C₃N₄-urea-8.0 d
	4.7
	75
	42

	g-C₃N₄-urea-16.0 d
	4.8
	76
	40

	g-C₃N₄-urea-24.0 d
	4.8
	77
	41

	Bare graphite felt-0.5 d
	3.1
	85
	37

	Bare graphite felt-8.0 d
	3.2
	86
	39

	Bare graphite felt-16.0 d
	3.3
	87
	37

	Bare graphite felt-24.0 d
	3.4
	88
	39
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