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1

Table 1  Classification and characteristics of electrochemically active bacteria

Oxygen Demand

Grs Iron Electricity
S ram reducing generation Ref.
Staining OANM FAM OAM ability ability
N (2720 +£60) 2%
Rhodopseudomonas palustris mW /m?
- 4 200 ~ 700 23
Ochrobactrum anthropi mA /m?
ab Rhodobacter sphaeroides B + 7.3 mW/L 27
2
Acidiphilium cryptum - + + 12.7 mW/m 28
Gluconobacter oxydans B + No solid data 29 30
Rhodoferax ferrireducens - + + 74 mA/m 31
B-P.
- n (1760 +70) 0
Comamonas denitrificans mW /m?
Shewanella putrefactions B + * 3
®
Proteobac— Shewanella oneidensis B + + 34
teria
(P) Aeromonas hydrophila - + + 1.8 mA 35
y-P.
- . 100 ~ 600 36
Escherichia coli mW /m?
' - + + <5mW/m? 12
Pseudomonas aeruginosa
2
Klebsiella pneumoniae - + + 199.2 mA/cm 37
3
Geobacter metallireducens B + + 180 A/m 38
2
Geobacter sulfurreducens B + + 1600 pA/cm 1
5-P.
Geopsychrobacter _ .,
electrodiphilus + + <100 pA/em 39
2
Desulfobulbus propionicus - + + <100 pA/cm 40
&P Arcobacter butzleri - + 296 mW/L 41
Clostridium butyricum + + + 113
Firmicutes mA/cm? 42
Clostridium beijerinckii + + +
Acidobacteria  Ceothrix fermenians - + + # 43
, jisi + 3 mW/m’ 44
Saccharomyces cerevisiae
Fungi
+ 2.9 W/m’ 25

Hansenula anomala

OANM: Obligate anaerobic microbe; FAM: Facultative anaerobic microbe; OAM: Obligate aerobic microbe.

* L # G. sulfurreducens; 1.8 mA*®: o

* 1 Model electrochemically active bacteria the values in different experiments are obviously different; #: Much lower than G. sulfurreducens;
1.8 mA®:: Absolute current value

- (2)

( Geobacter metallireducens) ( Geobacteraceae) .
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(180 A/m’) ** . (3) Geopsychrobacter electrodiphilus Geobacteraceae MFC
MFC ¥ . (4) ( Desulfoblbus propionicus) Desulfobulbaceae
( Desulfoblbus) MFC (130 mA/L) ¥ .
3.1.2 ( ) ( Clostridium butyricum)
o C. butyricum EG3
s C. bejjerinckii( ) S S o
3.1.3 (Holophagae)  Geothrix fermentans ( Holophagaceae)
Geothrix o G. fermentans
. N N N N
3.2
3.2.1 a-— ( Acidiphilium cryptum) Rhodospirillales  + Aceto—
bacteraceae  Acidiphilium . Acidiphilium cryptum
A. cryptum MFC *
3.2.2 B- ( Rhodoferax ferrireducens) N
o 25 ~30 Co Fe'*
co,
3 o
3.2.3 v- (1) ( Shewanella) ( Shewanellaceae)
N o MFC o
S. putrefactions IR 90,
S. oneidensis DSP10 Co,
S. oneidensis MR- Fe() Mn(IV)
( Riboflavin)
¥ (2) ( Pseudomonas aeruginosa)
( Pseudomona-daceae) P. aeruginosa
( Pyocyanin)
o o
MFC - (3) ( Klebisella pneumonia)
Enterobacteriaceae
7
3.3 y-
Aeromona shydrophilia( ) Aeromonadaceae  Aeromonas
MFC .
3.4
3.4.1 a- (1) ( Rhodobacter sphaeroides) Rhodobacterales
Rhodobacteraceae  Rhodobacter o N

53

v (2)



160 43
( Rhodopseudomonas palusiris) ( Bradyrhizobiaceae) o
R. palustris o- N .
* Logan R. palustris DX
MFC *
3.4.2 B- Comamonas denitrificans > Burkholderiales
Comamonas o N N N

3.4.3 v- ( Escherichia coli) ( Enterobacteriaceae)

( Escherichia) o

MFC 100 mW/m* *

E. coli K12 600 mW/m* * .
3.5 a-— (a-Proteobacteria)

(1) ( Ochrobactrum anthropi) ( Brucellaceae) ( Ochrobactrum)

o 0. anthropi
o 0. anthropt YZ4  Logan - U 2 (2)
( Gluconobacter oxydans) ( Acetobacteraceae) ( Gluconobacter)
o Lee 2002 MFC
57
3.6
s
3.6.1 (Saccharomyces cerevisiae) ( Fungi) . ( Saccharomyce—
taceae) o
MFC MFC o

3.6.2 (Hansenul aanmala) ( Fungi) ( Mucoraceae)

- H. anmala
60

o

3.7
MFC

4 MFC

MFC

MFC
MFC  Microbial electrolysis fuel cell
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Application of Electrochemically Active Bacteria as
Anodic Biocatalyst in Microbial Fuel Cells

ZHANG Yi-Chi JIANG Zhao-Hong LIU Ying"
( College of Life Sciences Northwest A&F University Yangling 712100 China)

Abstract Microbial fuel cell ( MFC) is a novel device with the function to produce energy and degrade
organic materials. The characteristics of anodic electrochemically active bacteria and catalytic activity are one
of key factors to affect MFC performance. This review summarized the enrichment source taxonomy
physiological and biochemical characteristics and electricity production ability of electrochemically active
bacteria.

Keywords Microbial fuel cell; Electrochemically active bacteria; Dissimilatory iron-reducing bacteria;
Anode respiring bacteria; Review
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