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¥t AW, Rhodoferax ferrireducens 9 P 2 A £ R LA FH T . UK ERANRE FETALHEAFRER
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FEPES (ORI19 SCWEARIEE A T B &S 1000-3061(2006)01-0131-07

Abstract Dissimilatory Metal Reduction Bacteria play an important role in the anaerobic envirenment. This kind of bacteria
gains energy by coupling the oxidation of organic acid or sugars to the reduction of metal oxides. The graphite electrode rode can
also be used as the final electron acceptor due to its similarity to solid metal oxides. Based on this biological mechanism,
Dissimilatory Metal Reduction Bactenia Rhodoferax ferrireducens was used to construct a suit of microbial fuel cells with sugars as
fuel , and the process and mechanism of electricity generation was studied . Rhodoferax ferrireducens was inoculated into the anode
chamber in which a graphite electrode served as the final electron acceptor and glucose as the sole electron donor. Tt was showed
that current density was up to 158mA/m’ with the resistance of 51002 at the normal temperature ( platform vollage was around
0.46V, the effectual electrode surface was 57cnr’ ). Following 20days’ growth a large amount of bacteria cells attached to the
electrode surface had been observed through the SEM images. The plandtonic cell protein concentration was 140mg/L and the
altached biomass of electrode surface was 1180mg/m” determined by the Bradford method, which indicated quite a few bacteria

attached to the electrode . By analyzing the voltage value measured by the data acquisition system, it was proved that microbial
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electricity generation atiributed mainly to the electrochemically and biologically active cells attached to the electrode . while the
plankionic cells had no ability to catalvze electricity generation and almost had not electrochemically and biologically active.
Furthemmore. this kind of microbial fuel cells exhibited a good electrochemical cyele property and proved to be efficient in
biomass utilization and energy restore since other sugars like fructose, sucrose, even xvlose, could be oxidized and finally
decomposed .

Vast waste biomass in the form of carbohydrates is discarded in the environment. Not onlyv is contamination of the
environment caused by the discarded biemass. but alsu abundant energy stored in the biomass is drained away in vain. The

sugar-based micrubial fuel cells constructed by Rhoduferax ferrireducens could effectively transform the energy stored in sugars

nto electnety .

a good cycle property.
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Meanwhile , the microbial {uel cells presented in this paper, which could work cleanly at normal temperature with

showed a promising fulure application in this field.

dissimilatory metal reduction bacteria. microbial fuel cells, biomass, glucase

1 ##HE57F

1.1 #3

1.1 BT HE R Rhodoferax ferrireducens (985
RO A S E AL 0 (DSMZ 15236) -

1.1.2 BFHFRER.CREREFRZLOL)-KC 0.1g,
NH.Cl 0.2g, NaH,PO, 0.6g, NaHCO, 2.5g,
Vilamin iF & 10ml . Trace mineral ¥ # 10ml.. i pH
6.8~7.0. MEE N,-CO,(80:20)i& &% 30min }L
BRAEREPERG . AEARFEE R 21ICKE
15min, MAFHARFHF, EHMBHFHAETHR
At BT K MnO, 10mmol/L ¥ & 5 &
SRRERANA LB F A EE B Smmol/L. 20 3 HE B
A . FAbHE FFAE SN 2mmol/L B 907 1
BREEIA . BREF.25C. ShtiEAE. MR
A (1L} : KCI 0.1g. NaCl 2.9g, NaH. PO, 0.6g, NaHCO,
2.5g. Trace Vilamin % i 10ml. Trace mineral ¥ #&
WOmL,# pH 6.8 ~7.0. M XEA N,-CO,(80:20)iR
BX 30min BFEBR L I2ICKEH Smin. BEHBEEL) .
KCl 0.1g. NaCl 2.9g, NaH, PO, 0.6g, Tris 3.64g, fnh
BZ# pH 7.0, 121°C K T 15min. Wit iE 4% B 1%
259

113 MaEyENaERE mehseia
ZEB(E OAFTEERIT, FTEHQE HAREW
AR, o F)5E E BT F 28 #B8 ( Nafion-117, Dupont) & 7T,
EWMEFZEAFEE 200mL- BRHVEBEHNEL
R BRMEHEZEER 65, {3 H 5 H
lme/ HOl BB ER AT H F.FHEEHH 1
mol/LAY NaOH @ ARR Z HR AR M e 4 . B
BER AN HERR AT LAY N.-CO.(80:20) iR & Bk

REfFEP AT EFREBERS S, U IR

FET A

Trace

© HERFERBEDT ATIECS9RIESR http://journals. im. ac

cn



HESF FEFLLELAT NS ER e H B wd

133

FHE B TSR B AR R R AT LR
PARR S S i pH AF f (R IFERMERAET) . MR
PRl AR = R AR E P InA L
2 K. Fe(CN), SRILAA T (&5 . MM ELREHHA-
HEE R AN S ERAKE. BRARENES
B CBED M 8 TH 24 Immol/L, S48 RHFE 52 fm L P 4
EEEEEARNSR. ATRAGE TXEER
BERTRERG T @M L S F R FEE W
Biar P i ALUR SRR e T2 Ik s 35 R U8
A4 U B BRI R A A 109 R AR
RE- ATRBPREMBRENLEEER. A8
WA EEPEG N " ik, R EH TEL,

Buye (T
R (RE
) MW ) .
C. H, 0, + 6H,0 =600 + 24H™ + 24e
A B er (Chf )
. ~ fEfEA
24H' + 60, + 246 - ~12H,0
SR
. WA
. H,0, + 60, ——————6C0, + 6H, 0

ta

B 1 Bl AR R b

Fig.l Schematic diagram of microbial fuel cells

| :sampling port; 2:anode cell; 3:stimming bar; 4:graphite rod;:
3:cathode cell; &:proton exchange membrane; 7:sterile

N;/CO; input; Bresistance; 9:sterile air input.
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Fig. 2 Resistance-power and resistance-vollage

relationships for microbial fuel cells
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Fig. 6 Effect of glucose and other sugars used as fuels
for microbial fuel cells
(initial fuel concentration: lmmol/L separately)
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Fig.8 Electricity generation by the cells attached to
the graphite electrode compared with the planktonic
cells in the anode medium
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Fig. 7 SEM images
a:unpolished graphite electrode surface (x 5000} before bacteria attached; b: a graphite electrode surface {x8000)
following 20 days’ growth of R.f with glucose (Smmol/L) as the electron donar; c: the profile image(x5000) of b.
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