Supporting Information

Biomass-Derived Carbon for Electrode
Fabrication in Microbial Fuel Cells: A Review
Wei Yang®*, and Shaowei Chen®*

# State Key Laboratory of Hydraulics and Mountain River Engineering, College of
Water Resource & Hydropower, Sichuan University, Chengdu 610065, CHINA

E-mail: wei_vang@scu.edu.cn

® Department of Chemistry and Biochemistry, University of California, 1156 High
Street, Santa Cruz, California 95064, USA

E-mail: shaowei(@ucsc.cn

Corresponding Authors

*E-mail: wei_vyang@scu.edu.cn, Phone/Fax: +86-028-8540-5633

*E-mail: shaowei@ucsc.cn, Phone/Fax: 831-459-5841/831-459-2935

Author Contributions
The manuscript was written through contributions of all authors. All authors have given

approval to the final version of the manuscript.


mailto:wei_yang@scu.edu.cn
mailto:shaowei@ucsc.cn
mailto:shaowei@ucsc.cn

Table S1 Summary of biomass-derived carbon anodes in MFCs reported in recent literature

. Type of . Maximum power
Anode precursor Preparation process Inoculation Substrate References
MFC output
L Two- Preacclimated bacteria from an
Bamboo Carbonization . Acetate 1652 + 18 mW/m? !
chamber active MFC
. o Two- Preacclimated bacteria from an
Pinecone Carbonization ) Acetate 10.88 W/m? 2
chamber active MFC
Methane Two- Preacclimated bacteria from an
Sewage sludge , i Acetate 2228 mW/m? .
chemical vapor chamber active MFC
Carbonization and Single- Preacclimated bacteria from an
Cake o ] Acetate 1307 mW/m? 4
polymerization chamber active MFC
L Two- Preacclimated bacteria from activated
Bread Carbonization ) Acetate 134 mW/m? g
chamber anaerobic sludge
Pomelo peel Carbonization —_— Domestic wastewater Acetate 4.0 mA/cm? 6
o Two- Preacclimated bacteria from an
Neem wood Carbonization i Glucose 256 + 25 mW/m? v
chamber active MFC
. Lo Single- Preacclimated bacteria from an
Cocklebur fruit Carbonization . Acetate 572.57424.90 uW 8
chamber active MFC
. L. Single- Preacclimated bacteria from activated
Silk cocoon Carbonization i Acetate ~5.0 mW/g ?
chamber anaerobic sludge
Polymerization and Single- Preacclimated bacteria from an
Loofah Sponge o ) Acetate 1090 + 72 mW/m? 10
carbonization chamber active MFC
Municipal sludge Carbonization and Two- Shewanella oneidensis MR-1 Lactate 568.5 mW/m? 1



Cotton textile

kapok fibers

King mushroom

Wild mushroom

Corn stem

Sewage sludge

Sugarcane

Sewage sludge/coconut
shell

Loofah sponges

Loofah sponge

Chestnut shell
kenaf

Chestnut shell

polymerization

Carbonization and

polymerization

Carbonization

Carbonization

Carbonization

Carbonization

Carbonization

Carbonization

Carbonization

Chinese ink-coating

Carbon black-coating

Carbonization and

activation
Carbonization

Carbonization and

activation

chamber
Single-

chamber
Single-

chamber

Two-
chamber
Two-
chamber
Single-
chamber
Single-
chamber
Two-
chamber
Single-
chamber

Single-
chamber

Preacclimated bacteria from an
active MFC
Preacclimated bacteria from anaerobic
sludge
Anaerobic digester of a
sewage treatment plant
Anaerobic digester of a
sewage treatment plant
Anaerobic digester of a
sewage treatment plant

Preacclimated bacteria from an
active MFC
Preacclimated bacteria from an
active MFC
Preacclimated bacteria from an
active MFC
Preacclimated bacteria from an
active MFC

Municipal wastewater

Primary domestic wastewater

Preacclimated bacteria from an
active MFC

Acetate

Acetate

Acetate

Acetate

Acetate

Acetate

Acetate

Acetate

Acetate

Acetate

Acetate

Acetate

Acetate

931 + 61 mW/m?2

1738.1 mW/m?

2.09 mA/cm?

3.02 mA/cm?

3.12 mA/cm?

3.2 W/m?

59.94 +£2.81 W/m?

1069 + 15 mW/m?

0.82 mW/cm?

61.7+ 0.6 W/m?

23.6 W/m?
32.5 A/m?

759 + 38 mW/m?
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20

21

22




Table S2 Summary of biomass-derived ORR catalysts in MFCs in recent literature

. Support Catalyst Maximum power
Cathode precursor Preparation procedure Type of MFC . References
substrate loading output
.. Single-
Cornstalk Hydrothermal and carbonization SSM — 1122 + 32 mW/m? 2%
chamber
o Single- _
Corncob Carbonization Carbon cloth 0.5mgcm™ 458.85 mW/m? 24
chamber
Sugarcane refuse Activation and carbonization Two-chamber SSM — 120 + 15 mW/m? 2
: o Single- .
Green foxtail Carbonization SSM 10 mg cm™ 665 mW/m? 26
chamber
. Single-
Cornstalk Carbonization SSM —_— 1003 mW/m? 27
chamber
) o Single-
Pectin Carbonization and template method SSM —_— 1161.13 mW/m? 3
chamber
. . . Single- -
Dandelion seed Activation and carbonization Carbon cloth 2 mg cm 2 975 + 46 mW/m? 2
chamber
. 1056
L Single- ~
Bamboo Carbonization SSM 50 mg cm ™2 +38 mW/m? (1719 30
chamber
+82 mW/m?)
o Single- y
Egg Carbonization Carbon cloth 0.5 mgcm3 737.1 mW/m? 3
chamber
o o Single-
Alfalfa Leaf Carbonization and activation Carbon cloth — 1328.9 mW/m? 32
chamber
Chlorella pyrenoidosa Carbonization Single- SSM 10 mg cm 2 2068 + 30 mW/m? 33



Kraft paper

Bamboo tube

Cocoon silk

Spider silk

Livestock sewage
sludge

Plant moss

Bananas

chitin

Watermelon rind

Onion

Glucose

Lotus leaves

Sewage sludge

Carbonization

Carbonization

Carbonization and activation

Carbonization and activation

Carbonization and activation

Hydrothermal and carbonization

Hydrothermal and carbonization

Hydrothermal, carbonization and

activation

Carbonization

Carbonization and activation

Hydrothermal and carbonization

Hydrothermal and carbonization

Carbonization

chamber
Single-
chamber
Single-
chamber
Single-
chamber
Single-
chamber
Single-
chamber
Single-
chamber
Single-
chamber
Single-
chamber
Single-
chamber
Single-
chamber
Single-
chamber
Single-
chamber

Single-

Carbon cloth

Carbon cloth

Carbon cloth

Carbon cloth

Carbon cloth

Carbon cloth

SSM

Carbon cloth

1 mg cm ™2
80 mg cm 2
2 mg cm 2

2 mg cm 2

2 mg cm 2

~7 mg cm 2
0.5 mg cm™
~7 mg cm 2

20 mg cm™

5 mg cm™?

2

830 £ 15 mW/m?

40.4 + 1.5 W/m?3

800 mW/m?

1800 + 82 mW/m?

1273 £ 3 mW/m?

703 + 16 mW/m?

528.2 mW/m?

705 + 5 mW/m?

0.262 W/m?

742 + 17 mW/m?

967 + 34 mW/m?

511.5 +25.6 mW/m?

500 + 17 mW/m?
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