
Supporting Information 

N-Doped Carbon Nanowire-Modified Macroporous Carbon 

Foam Microbial Fuel Cell Anode: Enrichment of Exoelectrogens 

and Enhancement of Extracellular Electron Transfer 

Ke Liu 1, Zhuo Ma 2, Xinyi Li 3, Yunfeng Qiu 3,*, Danqing Liu 1,* and Shaoqin Liu 3 

1 School of Material Science and Chemical Engineering, Harbin University of Science and Technology,  

Harbin 150040, China 
2 Harbin Institute of Technology, School of Life Science and Technology, Harbin 150001, China 
3 Key Laboratory of Microsystems and Microstructures Manufacturing, Harbin Institute of Technology, 

School of Medicine and Health, Harbin 150080, China 

* Correspondence: qiuyf@hit.edu.cn (Y.Q.); danqingliu76@163.com (D.L.) 

 

Figure S1. The corresponding EDS elemental mapping of C, N, and O on (a, b, and c) CMF and (d, 

e, and f) NC@CMF. 

  

Figure S2. (a) XPS full spectra and (b) C1s XPS spectra of CMF and NC@CMF. 



 

Figure S3. The contact angle test of CMF and NC@CMF. 

 

Figure S4. Emission spectra of (a) CC, (b) CMF, and (c) NC@CMF after inoculation for 11 days. 

 

Figure S5. The SEM images of biofilms on the outside of (a, b) CC, (c, d) CMF, and (e, f) NC@CMF 

after 60 days. 



 

Figure S6. The SEM images of biofilms on the inside of (a, b) CMF and (c, d) NC@CMF after 60 days. 

Red circles in (d) indicated the presence of nanoconduits. 

 

Figure S7. CLSM photographs of biofilms on the inside of (a, b) CMF and (c, d) NC@CMF after 60 

days. 

  



Table S1. Composition of minerals and vitamins in anolyte. 

Vitamins (μg L−1) Minerals (mg L−1) 

biotin 2 MgSO4·7H2O 30 

folic acid 2 NTA 15 

p-aminobenzoic acid 5 NaCl 10 

thioctic acid 5 FeSO4·7H2O 1 

riboflavin 5 CuSO4·5H2O 0.1 

aneurine HCl 5 CoCl2·6H2O 1 

nicotinic acid 5 CaCl2 1 

calcium pantothenate 5 ZnSO4·7H2O 1 

B−12 0.1 Na2MoO4·2H2O 0.1 

pyridoxine HCl 10 H3BO3 0.1 

  AlK(SO4)2·12H2O 1 

  MnSO4·H2O 5 

Table S2. Reported 3D porous anodes compared with NC@CMF. 

Anode material 
Maximum volume 

power density* (W/m3) 
Inoculum Substrate References 

GA 2.38 Mixed culture Sodium acetate [1] 

A-CMC–Gr–PD 3.51 Mixed culture Sodium acetate [2] 

CS-NCNT-PANI 4.2 Mixed culture Sodium acetate [3] 

HA/GA 4.46 Mixed culture Sodium acetate [4] 

G-800 4.59 Mixed culture Sodium acetate [5] 

NP/SCC 4.62 Mixed culture Sodium acetate [6] 

PPy-CMC/N-CNT/S 4.88 Mixed culture Sodium acetate [7] 

N-MWCNT/GA 5.04 Mixed culture Sodium acetate [8] 

NPVP-RFC 9.23 Mixed culture Sodium acetate [9] 

HPCF 11.21 Mixed culture Sodium acetate [10] 

NC@CMF 5.32 Mixed culture Sodium acetate this work 

* Power density was normalized by anode chamber volume. 
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