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Fig. 1. Global ecological footprints depending on region
which are expressed as a land site that were
converted from the costs used for resource
production and waste treatment to provide energy,
food, house and roads, etc.
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YEY - AR - H2H - Rt

Table 1. Distribution of electron equivalents in the MFCs at butyrate, propionate, glucoseS AMEEH wj v]AEAR A
: 28)
the end of the batch experiments o] ABATZ ] A DRSS ERSA o] ool
Glucose-fed MFC Acetate-fed MFC . - _ o )
COD [mg]  Fraction [%] COD [mg]  Fraction [%] glucose®] HI8} acetate® AR 7-F- 0-proteobacteria’}
initlal COD 103 100 115 100 AR 1] Lo] 18%o)A] 31.7%E A ehon o-
Final SCOD 19 18 12 11 . _
Current 50 49 82 = proteobacteria®] Hjth= tj#24 21 exoelectrogen® & o
Biomasssuspended 10 10 6 5 %l Geobacter %‘C\g% ]{:{UI—%I#- Catal '1_6_:32)—8: %ZEIIH H]-O]EUH'/—\‘
domassuares 17 0 2 " g Aok TRt BRE ol8siel HA A7) LS
CHs gas 3.8 3.7 not detected - } )
H2 gas not detected - not detected - 31,]' ?_]’6]—93\_9_13:]’ o] = glucuronic acid= 2,770 mW/ ng] =2
Unknown 3.2 3 3.0 2 A A2 Woly B skt
(fermentable) 7|21 glucose, dextran, starchi= 14, 17, 3.1.2. &A mis
21%= Eoktial Barsieltt, o2 WA 7149 dxt A Z| o] 5o W2 AFAREol A FHl4x(real wastewater)
7] WA} A R] ¢k biohydrogen 44 502 AMEEH £ e nAEARHA Y 48 7HsdE Brksklo

A YR tiA A ARl Al (electron sink) 2 HTHEITE (Table 2).26:34~46) o] 5.2 L A|5}Hul olu]g} SAkH|S> Ab
o AFlEo] oet fARSE AXE Balsglon 27~33) X Qo= 5 st Hg ddeR2 Aot uPEARHAA

o Lee 528 nA=EARHA9] 7|H = glucose?t acetate s 9] 3-8 EokEs g5ttt Nam 5392 A5 34ol|A wi&
ARESEE o tiAE 9 2AE S EAIsto] XA; B4 & A vr(fermented wastewater)E 7|2 E2 ARE5}A
(electron equivalent balance)g = 118tItHTable 1. ¢ acetates FYT A9t Hlwskt. 1.92 g COD/L - d9
717 & A712 AFE 82 glucose?} acetate”} 212} 49, FU3 {7|&E H3oA acetate’t FUHE 4 Fd HFY

%= JePF oW glucose”t FUE 4ol vAE AYAF L= 3,664 mW/m39l ¥hdo] Bran o= 1,884
(biomass)TF HEr A2 29 7% MR AgH v mW/m32] dg dwr} yepyttt draseo] §9 Has
acetate”} FUH H9= vE Ao R B3} 15%2] AR 3.84 g COD/L - d2 F7FA71AF MU=} 2,981 mW/m3

-

74 A E QA ek AAER] oottt o] Axl= e 7]A o2 Yo 44 Holg Hds| At 4740
o] U= AL Hekit(methanogen) ¥}t Z-& Wad52 A% AFsle 52 A8S 945 & JSE Actetant. sk,
g tjAlagof At Ax; sAlo] WAEE | mjof wEki= Greenman 5362 % 7]

1% (landfill leachate)E v
exoelectrogen®t WA FIHO] HAH BA 7L 7] Aol K edRdAe] 7R R8s, of drdis HE

A 2= 1A e a2 AARIT Chae 599 acetate, e f71Ee] EARtelE EtekaL 0.19 mW/m2e] W

ot

Table 2. Characteristics of MFCs using various real wastewater in previous studies

Operation Source of wastewater COD loading CODinlmg/L] COD removal Coulombic Power density Ref. No.
mode ratelkg/m3 - d] efficiency[%] efficiency[%) [mW/m2]
Beer brewery wastewater 7.0 626 42.8 - 264 32)
Fermented wastewater 3.8 - 93.0 0.44 2.9° 33)
_ Landfill leachate 2.9° 572° 8.2 - 0.19 34)
Continuous Rich vegetable products 1.3 - - 62 23° 35)
mode Urban wastewater - 330 54.5 - 24 36)
Domestic wastewater 3.7 299 71.0 18.4 103 37)
Domestric wastewater - 246 42 - 72 24)
Acidogenic domestic wastewater - 420 66.6 51.59 125 38)
Chemical wastewater - 5900 47.8 14.42 13 39)
Batch Starch Processing wastewater - 4,852 98.0 7.0 23d9 40)
Chocolate industrial wastewater - 1459 74.8 - 4 41)
mode Paper recycling wastewater - 1,464° 73.0 16.0 501 42)
Swine wastewater - 8,270 84 - 228 43)
Brewery wastewater - 2,250 85 8.9 155 44)

@ Based on Power density per unit volume(W/m3), ® Based on kg BOD/m3 - d), © Based on mg BOD/L, ¢ Based on current(mA),
¢ Based on TCOD(mg TCOD/L)
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Table 3. Cell performance under the different temperature

Ref. No Temp. Power density  Coulombic COD removal
[l [mW/m2] efficiency[%]  efficiency[%]
a
50) 8-22 1.4 5 59
20-35 0.7 1.5 90
10 15.6° - -
5) 20 35.9° - -
30 52.6° - -
22 43 8 -
52)
30 70 43 -
20 170 8.9 85
44)
30 205 10 87
15 20 660 17-45 -
32 720 25-46 -

¥ Based on current(mA), ® Based on current density per unit

area(mA/m?2)

T2 oA 100 mM=Z 271519 uojs Aadxs) &
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Fig. 2. Schematic of the two chamber microbial fuel cell: (a) H-type MFC, (b) Cube-type MFC, (c) Cylindrical MFC, (d) Single
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