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Fig. S1. SEM images of CC (a) and CC/PPy (b) electrodes. 

Fig. S2. FT-IR spectrum of CC and CC/PPy electrodes. 

Fig. S3. a) Standard curve of the BCA protein assay (y = 0.7605 (±0.026) * x + 1.282 

(± 0.017), R2 = 0.9942). b) Protein amounts of CC/(PPy/Bac)n electrodes as a function 

of bilayer number.



Fig. S4. UV-Vis spectra (a) and Raman (b) spectra of different electrodes. The 

samples on the electrodes were scraped and re-disperse in the solution for the UV-vis 

test, while the electrodes were directly used for Raman test.

Fig. S5. (a-e) The Nyqusit curves of CC/(PPy/Bac)n electrodes and their 

corresponding control electrodes. (f) The equivalent circuit diagram of the Nyquist 

curves. The CC/Bac electrode was formed by the spin coating of bacterial layer onto 

the CC surface. The CC/PPy/Bacn electrodes were fabricated by the spin coating of 

different bacterial layers onto the surface of CC electrode with PPy film.



Fig. S6. CV curves of the CC/(PPy/Bac)n anodes (n = 1-5). The bigger redox potential 

difference indicates slower charge transfer.

Fig. S7. Voltage (a) and current density (b) curves of SC-PBMFCs with different 

CC/(PPy/Bac)n anodes during ten of charge-discharge cycles (charging/discharging 

time, 10/5 mins for each cycle), when a load of 470 Ω was applied.



Fig. S8. Protein contents on the CC/Bac3, CC/PPy/Bac3 and CC/(PPy/Bac)3 anodes.

Fig. S9. Voltage (a) and current density (b) curves of SC-PBMFCs with 

CC/(PPy/Bac)3 anode and control anodes during ten of charge-discharge cycles 

(charging/discharging time, 10/5 mins for each cycle), when a load of 470 Ω was 

applied.



Fig. S10. The power density (a, b) and complete discharge (c, d) curves of SC-

PBMFCs after the storage of CC/(PPy/Bac)3 (a, c) and CC/PPy3/Bac3 (b, d) anodes 

for different times.



Table S1. A detailed comparison of PBMFCs performances with different anodes.

Elecrode 
Substartes

Anode 
Materials

Exoelectrogen 
Type

PMFC 
Type

Power 
Density Ref.

Carbon Cloth / S.oneidensis Cover 
type

5.5
μW cm-2 1

Carbon Cloth / S.oneidensis Cover 
type

10
μW cm-2 2

Screen-printed 
Carbon / S.oneidensis MR-1 Origami 

type
9.3

μW cm-2 3

Filter 
Paper

Graphite ink
with AC S.oneidensis MR-1 Origami 

type
0.14 

μW cm-2 4

Carbon Cloth / S.oneidensis MR-1 Origami 
type

1.7
μW cm-2 5

Carbon Paper

activated 
carbon 
powder 

mixed with 
MWCNT

E. coli Origami 
type

8.4
μW cm-2 6

Activated 
Carbon Sheet / E. coli Origami 

type
8.8

μW cm-2 7
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