5539 B4 1 ¥ @ 4t T Vol.39, No.1
2022 4 1 A FINE CHEMICALS Jan. 2022

B £ MY R R R T A S B K
Bl 7= Rttt

xizss 2 E R REHR T, RLRE !,
A, I, FaE
(1. dbmr Rk b i s sc e 53 TR PO, dbaT 100083; 2. JbntRM: K BRI S5
THE2ABe, LR 100083 )

FEEE . AIHIBH RS 7SS E R o B IRAR T R W B S kb it (MFC), sd b i b S i Al it Fe KRR AL
R P [ B = F . 58 T AT B B Mk BE T MFC ™ B PERE A AL (BRI 200 mg/L ) FMb2fas it BRR
ARSI, R FH Rl e PR AR ST 1 B S IR T 46 . A5 2R 3RWT, TR BTk 50~700 mg/L
L, AR R BRFEIIAE 96% LA L HTNHFT ik >300 me/L B, RAMEERIFHZ2ME, KA mSE
FRAH 73.7%, HNEIBTREERE S 300 mg/L W, XFTRM MFC /1977 i PERE R Ad, o i o) a8 B2l 5k
49.7mW/m’, IS 1R, BB P AR E VRS R BT T8 , BRI 1) SJSERE R T s AR R
PP REE DA ] BT IR LR ] . IR 2R A, B A P34
Comamonas . Acetoanaerobium . Stenotrophomonas . BAME 3= Z 3 F o Rhodococcus . Aridibacter . Thauera .

Ignavibacterium,
KA R s ARSI NI R IR KARBEOR
HESES: X783 SHRFRIAED: A

MEHS: 1003-5214 (2022) 01-0187-07 FRRE (FRERSE) xR (OSID):

Treatment of acetone and ammonia-nitrogen wastewater and
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Abstract: Biocathode microbial fuel cell (MFC) was constructed by using anion exchange membrane as
separator, which could remove ammonia nitrogen by simultaneous nitrification and denitrification process,
degrade acetone and generate electricity. The effects of acetone mass concentrations on electricity
generation performance of MFC, ammonia nitrogen (mass concentration 200 mg/L) removal rate and
chemical oxygen demand removal rate were investigated. The microbial communities of anode and cathode
were analyzed by high throughput sequencing technology. The results showed that the removal rate of
acetone (mass concentration in the range of 50~700 mg/L) was more than 96%. When acetone mass
concentration was higher than 300 mg/L, the removal of ammonia nitrogen began to be inhibited, and the
highest removal rate of ammonia nitrogen was 73.7%. Besides, when acetone mass concentration was 300
mg/L, the corresponding MFC achieved the highest electricity generation performance with the highest
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output power density of 49.7 mW/m?. At the phylum level, the dominant microbial communities of anode

were mainly Proteobacteria, Bacteroidetes and Firmicutes, while those of cathode were Bacteroidetes,

Actinobacteria, Proteobacteria and Acidobacteria. At the genus level, the dominant bacteria of anode were

Comamonas, Acetoanaerobium and Stenotrophomonas, while those of cathode were Rhodococcus,

Aridibacter, Thauera and Ignavibacterium.

Key words. microbial fuel cells; nitrification and denitrification; acetone; ammonia nitrogen; power density;

water treatment technology
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Fig. 1 Effect of acetone mass concentration on MFC output
voltage
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Fig. 2 Power density curves (a) and polarization curves (b)
of MFC under different acetone mass concentrations
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Fig. 3 Cyclic voltammetry curves of anode (a) and linear
sweep voltammetry curves of cathode (b)
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under open and closed MFC conditions (b)
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structure at phylum level (c); Cathodic microbial community structure at phylum level (d); Microbial community

structure of anode and cathode at genus level ()
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2NO; +12H" +10e” — N, +6H,0 (5)
CH,COO™ +4H,0 — 2HCO; +9H" +8¢~  (6)
0, +4H" +4e~ — 2H,0 (7)
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Fig. 6 Proposed pathways for simultaneous removal of
acetone and nitrogen in MFC
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