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Abstract : Soil microbial fuel cells (SMFC) have gained a great attention as an eco-friendly technology that can simultaneously
generate electricity and treat organic pollutants from the contaminated soil. We evaluated the effect of electrode spacing and size
on the performance of SMFC treating soil contaminated with organic pollutants. Maximum power density decreased with increase
in electrode distance or decrease in electrode size, likely due to higher internal resistance. The maximum voltage and power
density decreased from 326 mV and 19.5 mW/m® with 4 cm of electrode distance to 222 mV and 5.9 mW/m®> with 9 cm of
electrode distance. In case of electrode size test, the maximum voltage and power density generated was 291 mV, 0.34 mW/m’
when both of anode and cathode area were 64 cm’ with 4 cm of electrode distance. The maximum voltage decreased by 19~29%
when the anode area decreased to 16 cm’ while only 3~12% of voltage decreased with cathode area decrease. The maximum
power density decreased by 49~68% with decreasing anode size, and by 29~47% with decreasing cathode size. These results
showed that the anode area had more significant effects than the cathode area on the power generation of SMFC which has a high
internal resistance due to a coexistence of soil and wastewater in the reactor.
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Fig. 1. Schematic diagram of soil microbial fuel cell (SMFC),

71 EE AgaT wHETlE ojade ol
o] AL-HA Fef(W100 x L100 x H200 mm)= A 23}
Y i 29 ojget A3 1S AsA A
2 7uAesichFig 1). AsHaE BEte 5
mm&] carbon felt (Morgan Co, UK)E A ZFelgar Ak
HES7] AFE el TAl SAtHol 24417 53k
Fol Agstgon 2uE s
ol gstel A RATE AT AF 4 art-
ficial wastewater, AW)+= glucose (1.09 g/L)& 7|A 2 A&
3} 31, nutrient solutiong 3§t pH 7.39] QAT &5
(K,HPOs4, 5.36 g/L; KH,PO4, 2.5 g/L; NH4Cl, 0.31 g/L; KCl,
0.13 g/L; NaHCOs, 16.8 g/L; trace minerals and vitamin)%
A7rsto] Azt L 9® BEGS AR HEiA,
AE AN B A3HeE 2 g: 1 mL HE= 2 ?"}0}04
Aol AHgsterk
A7 A7k SMEC Aol A Gee B 54
o8 SMFCE: B9k} ¢l g¥ 40 Ealel £2)(900 mL)T}
Ao 3_7](W80 L80 x TS mm):= 64 cm’ & AU A3}A L
Ao, Eof BT Aol 9T BN
o ASATS A% A2 4, 7,9 emt w9
A AEe ARtk Ae] A7) wat Ade A%
Aol cm)st EOFETIOIe] Hu)(400 mL)E WA 7] T
ARG = ABET Fol she] AT A27)(64 em’, 36

>

¢

2}0]0{(0.45 mm)

{
mlo
N

(o]
(TN

|

CHstEIA 3SR | MI36E M 11520144 11

, 759



760 ,

J. Kor. Soc. Environ. Eng.
UM - Of6lY - MRS - QH=ZEY

oo

Table 1. Experiment condition for individual soil microbial fuel cells

SMFC-4cm  SMFC-7cm  SMFC-9 cm SMFC-AC64 SMFC-A36

SMFC-A16  SMFC-C36 SMFC-C16

Volume (mL) 900 400
anode size 64 64 36 16 64 64
Electrode
. 2
size (M) cathode size 64 64 64 64 36 16
Electrode distances (cm) 4 7 9 4 4 4 4 4
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Table 2. The quantity and composition of organic matter in soil

oH Elements composition (%) Lo  OmC?
C H N S (%) (%)
Soil 68 253 063 020 O 135 99
Soil+ AW 72 472 883 034 O 16.4 123

40l : Loss-on-ignition, "OMC : organic matter content
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