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Figure S1. Energy-dispersive X-ray spectrum (EDS) combined with SEM images of 

the Cu6Co7/CC film.
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Figure S2. (a) Cu 2p, (b) Co 2p, (c) P 2p and (d) W 4f XPS spectra of as-prepared 

Cu6Co7/CC powder and Cu6Co7/CC film.
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Figure S3. (a) I-t curves for Cu6Co7/CC at a fixed overpotential of 400 and 350 mV 

for HER proves, (b) The theoretically calculated and experimentally measured 

amount of evolved hydrogen during electrolysis process at an overpotential of 400 

mV.
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Figure S4. I-t curves for Cu6Co7/CC at a fixed overpotential of 400 mV for OER.

Figures S5. Linear sweep voltammetry curves of the ORR for Cu6Co7/CC after HER 

test (black) and Pt/C/CC (red) in O2 saturated in phosphate buffer (pH 7) at a scan rate 

of 10 mV/s.



Figure S6. SEM images of Cu6Co7/CC after HER (a) and OER tests (b), (c) EDS 

combined with SEM images of the Cu6Co7/CC after HER test.
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Figure S7. (a) Cu 2p, (b) Co 2p, (c) P 2p and (d) W 4f XPS spectra of  Cu6Co7/CC 

after HER and OER tests.



Figure S8. XRD spectra of Cu6Co7/CC after HER and OER tests. 

 

Figure S9. SEM images of Cu6Co7/CC after the overall water splitting reaction ( (a) 

anode, (b) cathode) .
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Figure S10. The dependence of the growth of R. eutropha on hydrogen evolution 

during the electrolysis with CO2. (Eappl =1.8 V)



Table S1. Comparison of HER performances of different catalysts under neutral 

conditions.

Catalyst
Electro

lyte

Ja (mA 

cm-2)

ηb (mV vs. 

RHE)

Tafel slope

(mV dec-1)
Ref.

10 356

50 417Cu6Co7/CC pH 7

100 439

96
This 

work

H2-CoCat pH 7 2.0 385 140 [1]

Co(bpbH2)Cl2 pH 7 1.0 1148 N/A [2]

10 85

100 237Co-HNP pH 7

50 180

38 [3]

Co-S pH 7 50 397 93 [4]

Carbon-armored 

Co9S8

nanoparticle

pH 7 10 280 N/A [5]

Cu(II) 1,2-

ethylenediamine
pH 7 1.0 157 127 [6]

FeS, pyrrhotite pH 7 0.7 450 150 [7]

Co9S8/CC pH 7 10 175 N/A [8]



50 295

Co-NRCNTs pH 7 100 540 N/A [9]

a Current density (mA cm-2)

b Overpotential (mV vs. RHE)

N/A These values were unavailable
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Table S2. Comparison of the performance of Cu6Co7/CC to other bioelectrochemical 
systems for CO2 fixation. 

Cathode | Anode Organism Eappl Product ηelec ηSCE Ref.



1.8 41% 7.4%

2.0 50% 9%
Cu6Co7/CC | 

Cu6Co7/CC
R. eutropha H16

2.2

Biomass

55% 9.9%

This 

work

Pt | Pt R. eutropha H16 5.0
Biomass

4.8% 0.9% [1]

Biomass 54% 9.7%
CoP | CoPi R. eutropha H16 2.0

PHB 36% 6.4%
[2]

CoPi  | SS R. eutropha H16 3.0
Biomass

4.6% 0.8% [3]

CoPi | NiMoZn R. eutropha H16 2.7
Biomass

13% 2.3% [3]

CoPi |SS
R. eutropha 

Re2133-pEG12
3.0 Biomass 4.6% 0.8% [3]

Pt | In R. eutropha LH74D 4.0 Biomass 1.8% 0.3% [4]

Graphite | Graphite S. ovata 3.0 acetate 30% 5.4% [5]
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