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Characteristics of Electricity Production from Volatile Fatty Acids
Using a Microbial Fuel Cell
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Characteristics of electricity production from major fermentation products (acetate, propionate and

butyrate) were evaluated in a microbial fuel cell (MFC). For each substrate, batch and continuous

experiments were performed. The batch test result indicated that coulombic efficiency depended on the

resistance connected in MFC circuit. With acetate, coulombic efficiency were 87% at 20 Q, but decreaced

to 45% at 220 Q. In continuous tests, maximum power densities obtained was 220 Q with acetate. The

maximum power densities of butyrate, acetate and propionate were 6.8, 6.1, and 5.2 mW/m?,

respectively. Propionate and butyrate were converted into acetate producing high currents. H, produced

during butyrate and propionate probably used to produce electricity. In conclusion, butyrate conversion into

acetate was faster than that of propionate with higher electricity production. If the production of propionate

is inhibited during fermentation, anaerobically fermented liguor may be effectively applied for MFC.
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Fig. 1. Schematics of the microbial fuel cell.
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Fig. 2. Schematic diagram of the operating system.
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Table 1. Operation condition of experiment

Item Condition
Temperature(°C) 301
pH 7.0+01
Substrates acetate, propionate, butyrate
COD(mg/L) 50~500
HRT(hr) 56
Working volume(cm®) 35
Working volume/Electrode(m®m®) 1.82

Table 2. Composition of the basal and trace mineral solution

Reagent or ~
Solution Composition(g/L)

Basal NaCl(40g), NH,Cl(50g), KCI(5g), KH,PO,(5g)
solution MgCl, - 8H20(5g), CaCl, - 2H,0(2g)/L

Trace mineral
solution

FeCl - 4H,0(1g), MnCl, - 4H,0(1g), H;BO;
(0.12g), CoCl, - 6H,0(0.2g), ZnCl,(0.02g),
Na,Se0,(0.02g), CuCl, - 2H,0(0.02g), NiCl, -
6H,0(0.02g), Na,Mo0O, - 2H,0(0.02g), Na,
WO, - 2H,0(0.02g), Al,(SO,); - 18H,0(0.04 g},
and 1 N HCI(10mL)/L

Table 3. Composition of the feeding solution

zjzii:t ” Composition(/L)
pH buffer KH2PO,(4.79g), K,HPO,(3.379)
Alkalinity NaHCO,(3.13g)

Basal imL

solution

Trace mineral ~ 5mL
solution

Fom, 7Ae g 4§ Fo7] 43 71EH =
To BAG]l §9U4 1L Table 29} 7o) Az
basal solution @ trace mineral solution& Z}Z} 1mlL,

SmLY EdatA sk, NaHCO, KH,PO,,
KHPO,08 4zas 3—4 HE 2459 tH(Lovey

and Phillips, 1988: Ohetal., 2004).
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2004). 2gEeiA T oML uAEARAA 4
e 2 4B AT §ENEE LAY
EA et e v Eo] o] &t HagFgS HAa
3+ek 4= 9 (Min et al, 2005)

2.3, 24

231, 4484

45 FE25FY FEEY YA = Standard
Methods(APHA, 1995)¢l] 23 COD, & £4151%
©om pH meter(Orion 720A) & ©]&38l9 pHE =4

sttt F714F B8 AR E 0.45um membrane
(ADVANTEC MFS, Inc)e 2 433 £ 10%
H,PO,9 1112 &35te] GC-FID(Agilent 6890) 2

A5t FAHA £A2712 Table 49 UER

AF
nAEARHA AN GiE AFE SA 5] A
dlol8 43 o] 7}5 8 multimeter (Model 2700,

Keithley) & 2183ttt HolE 3& A wet
12 B 18 402 S 5ke] Agsidc 248

Table 4. Analytical method of VFAs

Item Condition ltem Condition
Injection Vol. 1ul Inlet Splitless(240°C)
Oven Temp. 120 Carrier Gas He, 2.0 mi/min

Detector FID(240°C)
Column HP-INNOWax(30m x 0.25mm x 0.15um)
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Fig. 3. Enrichment of microbial fuet cell with anaerobic sludge.
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Fig. 4. Effects of resistance on (a) current and (b) coulombic efficiency in a MFC with acetate.
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Fig. 6. Coulombic efficiencies with different substrate: (a) acetate,
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