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A Low BOD Sensor Using a Microbial Fuel Cell
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ABSTRACT : A microbial fuel cell (MFC) enriched under oligotrophic conditions was studied as a low Biochemical Oxygen Demand
(BOD) sensor. The MFC was improved in terms of cathode reaction and reduced oxygen diffusion into the anode compartment. The
sensor was continuously operated using artificial wastewater (AWW) to investigate the characteristics of the sensor response. The maxi-
mum current generated was 0.018 mA at the feeding amount of 31.2 ug/min. A similar MFC was used to monitor BOD values of Pal-
dang lake. A good linear relationship was obtained between the MFC output signal and BODs with the correlation coefficient () of 0.981.
The sensor showed the operational stability with good repeatability and reproducibility.
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Table 1. Composition of artificial wastewater used for the
low BOD sensor

Component Concentration (g/1.)
(NH4)804 0.37
KH2PO;4 0.088
MgCl.6H.0 0.04 (5 mg/L as Mg)
CaCl: 0.014 (5 mg/L as Ca)
FeCl;.6H.0 0.01 (2 mg/L as Fe)
NaHCO; 8
Distilled Water 1000
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Fig. 1. Schematic diagram of the oligotroph-type microbial
fuel cell.
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Fig. 3. The relationhship between the anode flow rate and
the current output from the oligotroph-type MFC
continuously fed with AWW.

The fuel cell was operated at 33°C using a resistance of
500 ohm. AWW of 6 mg/L was fed as fuel at the various
feeding rate. Air-saturated water was fed to the cathode
compartment at the same rate. Anode feeding rate (mL/min)
2 (a) 0, (b) 0.15, (c) 0.70, (d) 1.54, (e) 2.25, () 2.60, (g)
3.90, (h) 5.20, (i) 6.50.

Table 2. Effects of the anode flow rate on the coulomb yield
of the oligotrophic-type MFC operated under a con-
tinuous mode using artificial wastewater

Anode flow rate
{mL/min)
Coulomb yield
(%)

0.1510.70 | 1.54 | 2.25 | 2.60 | 3.90 | 5.20 | 6.50

440 {1431 0.98|1.04|096|0.73 | 0.86 | 0.69
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Fig. 4. Current generated from the low BOS sensor fed with
Bukhan river water.
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Fig. 5. Calibration curve obtained using the low BOD anal-

yzer.

MAE ABAAE 0] 8F AFE BOD A 61

34 ME= BODAI&7{2| B6iyEHM
AYYH MAEZ FshlgE tAEASAAE AN
0] 83 A% BODAZ7E 20029 108 A3 4% %
20023 11956 20033 297121 714004 &8 38k= BOD
%3 59 BOD#LE WIwEch Table 3& €4 BAFS
B2 UEHE FALEAM 49 B2 ASE F 2 Aukyoe
2 U & 5 Utk B 204 A" AL 49
7ke] B AHE 9F 23-35 mAR AsE gAZ AP
olflem BODge 2% RUHA Zu (11Y)ee #HF
1.4 mg/LE 59 BOD Z (1.2 mg/L)#e] thh 3}o]& Hol
97F Mol AFHUA BHoh 24 Zo|E BAEH o
B3 ztole AZ7E Adshe o 594 BODEE FA8
38 AZ7) ;e RAH F éﬂriﬁ ¥ d5RAE
_'_or

-

!

gold Hx & A&Hoz 243
SENFE vdEe] el /7]

Yol M FEHo FdFE Hld léﬂi-‘?‘ﬂ @y
He ARt S7HEA sdste Aoz Atgdch I
o2 A W AF7)e FARYT Ay ALH B
¢ < -10°C7HA HElZbe ol W V2dE EFET
AZ79 A E oFF FEALH ol A8FFHol
2gsfq Add dFdHANeH AZ7Y LA FR0 A
W2 B8 tAEY 84& fAYE AF7 Re
% 33°C2 Fe FATe2A 7tsd Aoz AAAD

Fig. 6& 1Y% BODEEZE ZHe 944E BODAME A
&3 B39y 59 BOD#EFS FRTAE A 2

Table 3. Comparison of BOD mean values analyzed by the
sensor with those determined by the 5-day BOD
method for Bukhan river water during winter season

Observed BOD values (mg/L)*

River water sample

BODs method BOD sensor
November 1.2 £ 0.11 14 + 0.1
December 1.0 £ 0.09 11+ 01
January 0.9 + 0.08 1.0 £ 0.1
February 0.8 = 0.05 09 = 0.1

* All values are average of three experiments
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Fig. 6. Comparison of BOD values obtained by the sensor
with those determined by the BODs method.
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