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A biosensor using electrochemically-active bacteria (EAB) enriched in three-electrode electrochemical cell, was developed for
the determination of biochemical oxygen demand (BOD) in wastewater. In the electrochemical cell, the positively poised
working electrode with applying a potential of 0.7 V was used as an electron acceptor for the EAB. The experimental
results using artificial and raw wastewater showed that the current pattern generated by the biosensor and its Coulombic
yield were proportional to the concentration of organic matter in wastewater. The correlation coefficients of BOD vs
Coulombic yield and BODs vs Coulombic yield were 0.99 and 0.98, respectively. These resuits indicate that the biosensor
enriched with the EAB capable of transferring electrons directly toward the electrode can be utilized as a water-quality

monitoring system due to a quick and accurate response.
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2} SAg digt a7l 2w A4 Age Ake] 59
olo 2 A7) "o A AL Ao € AL ASF
of A% WHo] Aut. E3, Utl7-Y BODESH HA 9
o] FAANTY 2%, AE Y &&EFAT  (Dissolved
Oxygen, DO), S=AAEZY 5, ANg W v|AEY FF &

F #3AHzA9 Aol wel g Xyl FHFS
2 M HEZ AFEAY @ AHE7 o)A A Huld,
5. W2tA] 42 BODE mEi A3 AEE SHWYO
LTHI o 53 AFE BOD (1~20 mg/L)E FE 1
Bfe 34U Aoz #JF fd7F 3 o9
SA7F 7best EaA0 2UHEY Wo] Alge Ao
t}. o]9} Z-& BOD ZAHe @S 4dsty] A% e
ol o3 g WHS o8t BOD AA7F A=
HIE$E o-jofoll Al dFHAY (6-10). 25y JHddE
BOD A4 tii&o] DO 55 AFRSIE7] o, ¥
Q717 AR F BEA] AAFERE WS Fo A Bt
a3t AAolATE B3 AR SHITH FHE37) AF
o= A7 2ol AAHI JAri1s, 21, 23).

A, Fo7lA vAEd 54X (Mediator-Less Microbial
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Fuel Cell, MLMFC)S ©}-&3% BOD %&£ nlo]AlA7}
A vl Ack11-16). MLMECYE 249 339 98t
F A= Y (cathode)d] AYE 3= (anode)ol| A3t
79 ARE dASA FAA7IL, olF Edte A7|E
&3 AP E (Electrochemically—Actlve Bacteria, EAB)9]
A= 3 FA7AH TES FAAA EABE F3hujekdt
. 3ol 958 MLMFCE F9% BOD Fxo
gt 1 AFAYAL) WA HH, o)& o839 BODE S
Aty Avk13, 17, 20).

a8y, o]9} & MLMFC ¥Eeje] BOD HFo]AAM =
THEEHT ey EAA o AS b A %0% 2
z olae] 71 Hauok A7 olewdule SRR
TAZ st F7]7F AL Al BOD Ao wAHo &
A % uk(13, 16, 21-23).
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Figure 1. Schematic diagram of principle of EAB enrichment and
BOD measurement using a positively poised working electrode.
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Figure 2. Schematic representation of the BOD blosensor
(three-electrode electrochemical cell for enrichment of EAB).
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7| Geted AE F 247 FEL Y A} B AFA
9 FY= xﬁ]ﬂo}%‘lq AFH 49 7] BODE 100 mg/L
RO peristaltic B X (ISM597A, Ismatec, Switzerland)E A}
ot s HAStY FAHFTYEE 2 mL/min, 4
AlZE 108, F47A 508) (23). UdFHESs ARy Y93
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%71 (potentiostat, WMPG 1000 X10328, IBM PC compatible
controlled, Wonatech Co., Korea)S Al83}5 T BOD AlA
Ar TAs= HF= DC Amperometry 'HS o] &3] &
AR o, WMPG #-& software (ver. 3.11, Wonatech Co.,
Korea)S o) &3] 7|2, 24319t}
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Figure 3. Schematic diagram of the BOD measurement system.
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Figure 4. Amperometric signal generation during the EAB-enrichment

procedure of the three-clectrode electrochemical cell with inoculation
of sludge (solid line) and without sludge (dashed line).
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AR A TE AR Y. 2AFH G+ glucose test solution®]
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Figure 5. Amperometric signal generation from the electrochemical
cell with different BOD concentrations of synthetic wastewater. The
solid line indicates the amperometric signal from the electrochemical
cell with the sludge inoculation.
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Figure 6. Amperometric signal generation from the electrochemical

cell with different BODs concentrations of practical wastewater
(obtained from the wastewater treatment plant).

A%E BOD woloAAY AAdAT e A4S
g3ty A3kl 3% E AW ARNA ARG HAFE
o|g3tel AAFAFS BOD W] wE PYAF WS

Z4%Ac. vy 3" FY4¢ BODs rﬂreJr 7}z2}
47.66, 51.7, 77.21 mg/Le] BODsE Zt= AAHSFE A3}
of BOD Blo]AlAM o FYAA Few 1o u& BOD
o] @ AlA o WAHF SAHZEHA= Fig 60 JERRUATH
At Vel ZAxF, BOD ufo]l Al Moo BAAFE

HHE AlE9 BODo| whsted FEstA vl st LAY

-5 ]—r‘9]r ’“7‘1] V‘ 29l A Z+zt 2RF LBHAE
2] Coulombic yieldE 138k, 2o} d)-§3t= BOD (&
BODs)9t A#AAAE E434e] Fig. 74 YeRd e

Ay AFH S AAHS EF 098 o4 o A

F E 2E AL A

ft

= |

f sa:ag} Practical wastewaial
- Y=t 16e-3X - Uﬁﬁ (e = {@553»
D nost
=
Bt
L% ;
‘g i
2
2 e .
Arthclal wastewater
e ¥ =6 7063 X + 201, 1< = [ 00D

Fak) 47 G5 A

Figure 7. Correlations between the BOD (or BODs) and the
Coulombic yields (O :synthetic wastewater, @: practical wastewater).
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EABS HAF&AR Aol 8¢ APAFE 21838}
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