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Materials in a Combined Anaerobic Digester and
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Abstract : MET (Microbia Electrochemical Technology), such as MFC (Microbial Fuel Cell) and MEC (Microbia Electrolysis
Cell), is a promising technology for producing sustainable biogas from an anaerobic digester (AD). At current stage, however, the
most likely limiting factors, large internal resistances, should be overcome for successful scale up of this technology. Various
researchers reported that application of electrode materials containing high current density, increase of ion strength and conductivity,
configuration of electrode are good methods for minimizing internal resistances. Recently, stainless steel is receiving great atention
because of not only high performance and durability but aso low cost. Therefore, in this study, we evaluate electrochemical
characteristics and biogas production rate using various electrode materials and configuration (graphite carbon coated with catalysts
(GC-Cwm) or not (GC), stainless steel mesh (SUS-M) and plate (SUS-P)). As the results, current densities of GC-Cy, GC, SUS-R,
SUS-M were 2.03, 1.36, 1.04, 1.13 A/m?, respectively. Methane yields of GC-Cy, GC, SUS-P, SUS-M were 0.27, 0.14, 0.19, 0.21
L-CH4/g-CODyem,, respectively. Stainless steel shows high current density and methane yield, which are similar as graphite carbon
coated with catalysts.

Key Words : MET (Microbial Electrochemical Technology), Electrode Material, Sainless Seel, Graphite Carbon, Biogas Production
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[Anodic reaction]
CH3COOH + 2H,0 — 2CO, + 8H" + 8¢
EO (vs. SHE) = -028 V 1)

[Cathodic reaction]
CO; + 4H; — CH4 + 2H0
Eo (vs. SHE) = -042 V 2
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Fig. 1. Continuous fed-batch reactors and electrodes configu-
ration,
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Table 1. Operation conditions of AD and AD+MET fed-batch

reactors
Reactors
Parameters T 2] 3 =
Bank| ac-oM’ | ad® |susM?[susp
Inoculated sludge | Anaerobic sludge from food waste treatment plant
Voltage, V - 03
Anode Graphﬂe carbon .
Electrode (Nicoated)  |Graphite
. - SUS 304
materials Caitod Graphite carbon | carbon
athode (Cu, Fe, Ni coated)
OLR, kg-COD/m*-d 20
Hydraulic retention
) 20
time, day
Electrodes

' - 1
distances, cm

Operation type Sequencing fed-batch

Temperature, C 35

Y Graphite carbon, ? Graphite carbon coated with metal, ¥ Stainless
steel mesh, 4 Stainless steel plate
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3.1. 2712 M7 Y pH #3t
oF 15017k0] L4717k Fak 7w
(SCOD) 7171 &2 Fig. 2]

<
o
7
32 olo
N
|
<
=

100
GC-C,, (Graphite carbon coated metal), GC (Graphite carbon)
SUS—M (Stainless steel mesh), SUS—P (Stainless steel plate)

80 72.8

65.5

55.9
60

40

20

Averages of SCOD removal efficiencies (%)

Blank GC-CM GC SUS-M SUs-P

Fig. 2. Averages of SCOD removal efficiencies according to
electrodes materials,
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Table 2. Total currents, electrodes surface areas and current
densities of various electrodes

Parameters Gc-oM"  GC?  sus-M? sus-P?
Average currents, A/min 0012 0008 0.005 0.007

Total current, A/15day 281,241 179,845 120,379 156,261
Electrodes surface areas, m® 00059 00059 00053 0.0062
Current densities, A/m? 203 1.36 1.04 113
Coulombic efficiencies, % 36.5 259 18.1 228
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steel mesh, ¥ Stainless steel plate
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Fig. 5. Averages of biogas productions in each reactors during
operation time,
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