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1. Construction of air-cathode MFCs  

The MFC reactors were constructed of Plexiglas material and in a fully closed state (3.00 

cm in internal diameter and 4.00 cm in length). The effective volume of each reactor was 28 mL 



(Figure S1). Cathode was carbon cloth containing 0.50 mg/cm2 Pt/C. Anode was carbon fiber 

brushes electrodes (the projected surface area of 7.065 cm2) which had a two-wire Ti core served 

as a current collector, and brushes made of carbon fibers (Jilin Carbon Plant, China, with 

Young’s Modulus 210-22/GPa) [1]. All brushes were first cleaned by soaking them in pure 

acetone overnight, then heat-treated in a muffle furnace at 450 ℃ for 30 min. The treatment not 

only facilitates the accumulation of microorganisms but also increases the actual surface area 

and protonated nitrogen [1]. It’s an important factor for increasing power generation. 

2. Determination of physicochemical parameters 

3. Determination of COD by potassium dichromate titration, determination of ammonia 

nitrogen by Nessler reagent spectrophotometry, determination of total nitrogen by alkaline 

potassium persulfate ultraviolet spectrophotometry. Bacterial community analysis  

The universal bacterial primers 338F/806R targeting the V4-V5 region of 16S rRNA were 

selected for the bacterial community structure analysis. The original data was spliced and 

filtered for quality control, and the obtained data was filtered and aggregated by Usearch 

software. In Usearch clustering, the analysis steps included extracting non-repeating sequences 

and removing single sequences without repetition. Operational taxonomic unit (OTU) 

clustering was classified into a minimum taxon according to the sequence that reached the 

similarity level of 97%. Taxonomic annotation and abundance analysis can reveal the taxonomic 

composition of MFCs biofilm samples. Alpha diversity and beta diversity analysis further 

explored the changes between different biofilm samples. 

 



 

Figure S1. Construction about the air-cathode MFC reactor used in this study 

 

Figure S2. The physicochemical performance of air-cathode MFCs: (a) pH; (b) EC 

 

Figure S3. The electrochemical performance of air-cathode MFCs: (a) power density curves; 

(b) EIS polt. 



 

Figure S4. (a) PCoA on the similarity of bacterial communities in samples; (b) Venn diagram 

for the unique/shared OTUs 

Table S1. The ingredients of anolyte [2,3]. 

Ingredient Content/L 
KCl 0.13 g 

NH4Cl 0.31 g 
Na2HPO4 4.97 g 
NaH2PO4 2.75 g 

Sodium acetate 1.00 g 
Trance minerals solution 12.5 mL 

Vitamin solution 5 mL 

Table S2. q-PCR primers used in this study. 

Target 
Genes 

 Sequence 
Amplicon 
Length 

Annealing 
Temperature 
(℃) 

Reference 

16S 
GCCCACTCAGTTCGATACGC 

140 55 [4]  
CGAATATGGAATCCCTAGTAACT 

intI1 
GGCTTCGTGATGCCTGCTT 

146 59 [4] 
CATTCCTGGCCGTGGTTCT 

intI2 
GTTATTTTATTGCTGGGATTAGGC 

164 54 [4] 
TTTTACGCTGCTGTATGGTGC 

sul1 
CACCGGAAACATCGCTGCA 

158 54 [5] 
AAGTTCCGCCGCAAGGCT 

sul2 CTCCGATGGAGGCCGGTAT 190 54 [4] 
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