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   →        

  
  


→     
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Electron transfer 
via redox mediator

Direct contact
to surface

Electron transfer via electrically
conductive nanowire
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Anode cathode

Graphite felt ; non - Pt coating
Anode electrode 

Cathode electrode 



- 18 -



- 19 -



- 20 -

℃

℃

℃ ℃

℃

℃



- 21 -

℃

℃  

℃



- 22 -

·



   

 

  




- 23 -

  

 



   

   



  


  

 

    



- 24 -

     

 













- 25 -

  ∙

∙×





 ∙

∙∙∙

∙
∙


∙

 








∙

∙∙∙

∙
∙


∙

 



℃



- 26 -



- 27 -



- 28 -



- 29 -



- 30 -











- 31 -

     

 









- 32 -











- 33 -



- 34 -



- 35 -

·

·

· ·

·



- 36 -



- 37 -



- 38 -



- 39 -



- 40 -



- 41 -



- 42 -

1) Korea Institute of Energy Research (http://www.kier.re.kr).

2) G.H. Lee, Alternative energy, Books Hill, First Edition (2007).

3) , Fuel Cell, (2006).

4) I.S. Chang, The Research Trend of Microbial Fuel Cell, The Korean Society for

Microbiology and Biotechnology (2006).

5) J.B. Noh, Y.W. Hwang, J.H. Bae, J.T. Moon, Characteristic of Electricity

Production from Volatile Fatty Acids Using a Microbial Fuel Cell, J. of the

Korean Society of Water and Wastewater, 225-234 (2006).

6) R.E. Speece, Anaerobic Biotechnology for Industrial Wastewaters, Archae

Press., Nashville, Tennessee (1996).

7) J. Benemann, Hydrogen Biotechnology: Progress and Prospects, Nature

Biotech., 14, 1101-1103 (1996).

8) Water Environment Research Foundation (WERF). Research Needs to Optimize

Wastewater Resource Utilization, Project 98-CTS-1. 4-5 (1999).

9) K. Rabaey, N. Boon, S.D. Siciliano, M. Verhaege, and W. Verstraete, Biofuel

Cells Select for Microbial Consortia that Self-mediate Electron Transfer,

Applied and Environmental Microbiology, 70, 5373-5382 (2004).

10) B.E. Logan, Feature Article: Biologically Extracting Energy from Wastewater:

Biohydrogen Production and Microbial Fuel Cells, Environ. Sci. Technol.,

38(9), 160A-167A (2004).

11) D.R. Bond, and D.R. Lovley, Electricity Production by Geobacter sulfurreducens

Attached to Electrodes, Applied and Environmental Microbiology, 69, 1548-1555

(2003).

12) S.E. Oh, B.K. Min, and B.E. Logan. Cathode Performance as a Factor in

Electricity Generation in Microbial Fuel Cells, Environ. Sci. Technol., 38(18),

4900-4904 (2004).

13) G.M. Delaney, H.P. Bennetto, J.R. Mason, S.D. Roller, J.L. Stirling, and C.F.

Thurston, Electron-transfer Coupling in Microbial Fuel-Cells. 2. Performance



- 43 -

of Fuel-cells Containing Selected Microorganism Mediator Substrate

Combinations, Jounal of Chemical Technology and Biotechnology

Biotechnology, 34, 13-27 (1984).

14) S.K. Chaudhuri, D.R. Lovley, Electricity Generation by Direct Oxidation of

Glucose in Mediatorless Microbial Fuel Cells, Nature Biotech., 21, 1229-1232

(2003).

15) G. Reguera, K.D. McCarthy, T. Mehta, J.S. Nicoll, M.T. Tuominen, D.R.

Lovley Extracellular Electron Transfer Via Microbial Nanowires, Nature,

435(7045), 1098-1101 (2005).

16) S.E. Oh, S.J. Kim, J.E. Yang, and Y.S. Jung, Electricity Generation from

Volatile Fatty Acids (VFAs) Using a Microbial Fuel Cell, Korean Journal of

Environmental Agriculture, 26(2), 179-185 (2004).

17) I.S. Chang, H. Moon, J.K. Jang, and B.H. Kim, Improvement of a Microbial

Fuel Cell Performance as a BOD Sensor using Respiratory Inhibitors,

Biosensors & Bioelectronics, 20, 1856-1859 (2005).

18) G.C. Gil, I.S. Chang, B.H. Kim, M. Kim, J.K Jang, H.S. Park, and H.J.

Kim, Operational Parameters Affecting the Performance of a Mediator-less

Microbial Fuel Cell, Biosensors & Bioelectronics, 18(4), 327-334 (2003).

19) K. Rabaey, G. Lisssens, S.D Siciliano, and W. Verstrate, A Microbial Fuel

Cell Capable of Converting Glucose to Electricity at High Rate and

Efficiency, Biotechnol. Lett., 25(18), 1532-1535 (2003).

20) C. Picioreanu, C.M. Mark V. Loosdrecht, T.P. Curtis, K. Scott, Model

Based Evaluation of the Effect of pH and Electrode Geometry on Microbial

Fuel Cell Performance, BIOJEC-06348; No of Pages 17 (2009).

21) J.A. Sun, Y.Y. Hua, B. Zhe, Y.Q. Cao, Simultaneous Decolorization of Azo

Dye and Bioelectricity Generation using a Microfiltration Membrane

Air-Cathode Single-Chamber Microbial Fuel Cell, Bioresource Technology

(2009).

22) H. Liu, S. Cheng and B.E. Logan, Production of Electricity from Acetate or

Butyrate using a Single-Chamber Microbial Fuel Cell, Environ. Sci. Technol.,



- 44 -

39, 658-662 (2005).

23) H. Liu, R. Ramnarayanan and B.E. Longan, Production of Electricity during

Wastewater Treatment using a Single Chamber Microbial Fuel Cell, Environ.

Scien. Technol., 38(9), 160A-167A (2004).

24) T.H. Pham, J.K. Jang, I.S. Chang and B.H. Kim, Improvement of Cathode

Reaction of a Mediatorless Microbial Fuel Cell, J. Microbiol. Biotechnol.,

14(2), 324-329 (2004).

25) D.R. Lovley, E.J. Phillips, Novel Mode of Microbial Energy Metabolism:

Organic Carbon Oxidation Coupled to Dissimilatory Reduction of Iron or

Mnganese, Applied and Environmental Microbiology, 54(6).

26) H. Liu, S. Grot, and B.E. Logan, Electrochemically Assisted Microbial

Production of Hydrogen from Acetate, Environ. Sci. Technol., 39(11),

4317-4320 (2005).

33) Q.H. Hu, Z.P. Xu, S.Z. Qiao, F. Haghseresht, M. Wilson and G.Q. Lu, A

Novel Color Removal Adsorbent from Heterocoagulation of Cationic and

Anionic Clays, J. Colloid Interface Sci. 308, 191 199 (2007).

34) E. Geraud, M. Bouhent, Z. Derriche, F. Leroux and V. Prevot, Texture

Effect of Layered Double Hydroxides on Chemisorption of Orange II, J.

Phys. Chem. Solids, 68, 818 823 (2007).

35) M. Zhao, Z. Tang, P. Liu, Removal of Methylene Blue from Aqueous

Solution with Silica Nano-Sheets Derived from Vermiculite, Journal of

Hazardous Materials, 158, 43-51 (2008).

36) B.E. Rittmann, P.L. McCarty,. Environmental Biotechnology : Principles and

Applications McGraw-Hill: Boston (2001).

37) R. Cord-Ruwisch, D.R. Lovley, B. Schink, Growth of Geobacter Sulfurreducens

with Acetate in Syntrophic Cooperation with Hydrogen-Oxidizing Anaerobic

Partners. Appl. Environ. Microbiol., 64, 2232-2236 (1998).

38) Y.H. Hong, Milk Wastewater Treatment using Porous Ceramics, J. Korea

Society of Environmental Administration, 10(3) 185-192 (2004).

39) J.J. Lay, K.S. Fan, J.I. Chang, C.H. Ku, Influence of Chemical Nature of



- 45 -

Organic Wastes on their Conversion to Hydrogen by Heat Shock Digested

Sludge, International Journal of Hydrogen Energy, 28, 1361-2285 (2003).

40) J.R. Kim, S. Cheng, S.E. Oh, and B. E. Logan, Power Generation Using

Different Cation, Anion, and Ultrafiltration Membranes in Microbial Fuel

Cells. Environ. Sci. Technol., 41, 1004-1009 (2007).

41) J.R. Kim, B. Min, B.E. Logan, Evaluation of Procedures to Acclimate a

Microbial Fuel Cell for Electricity Production. Applied and Environmental

Microbiology., 68, 23-30 (2005).

42) S. Cheng, H. Liu, and B.E. Logan, Increased Power Generation in a

Continuous Flow MFC with Advective Flow through the Porous Anode and

Reduced Electrode Spacing, Environ. Sci. Technol., 40, 2426-2432 (2006).

43) H. Liu, S. Cheng and B.E. Logan, Power Generation in Fed-Batch Microbial

Fuel Cells as a Function of Ionic Strength, Temperature, and Reactor

Configuration, Environ. Sci. Technol., 39(14), 5488 5493 (2005).

44) P. Atkins, J. Paula, Physical Chemistry, Oxford Univ. Press, Fourth edition,

906-956 (2006)..



- 46 -

저작물 이용 허락서

본인이 저작한 위의 저작물에 대하여 다음과 같은 조건 아래 조선대학교가
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다 음- -

저작물의 구축 및 인터넷을 포함한 정보통신망에의 공개를 위한 저작물1. DB
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