
 

1. Literature Review:- 

 

Wastewater 

Wastewater comprises liquid waste discharged by domestic residences, commercial 

properties, industry, and/or agriculture and can encompass a wide range of potential 

contaminants and concentrations. In the most common usage, it refers to the 

municipal wastewater that contains a broad spectrum of contaminants resulting from 

the mixing of wastewaters from different sources, harvesting electrical energy from 

cellulose using cow manure (Howell Henrian G. Bayona,Ian Kim B. Tabios , 2008), 

This investigatory project entitled “Harvesting Electrical Energy from Cellulose 

Using Cow Manure Microorganisms as Biocatalysts in a Two-Chamber Microbial 

Fuel Cell” sought to find out if cow manure can be an alternative source of electricity 

and determine if cow manure could be an efficient biocatalyst in generating electricity 

from cellulose in a two-chamber microbial fuel cell constructed from inexpensive and 

local materials. Specifically, this study aimed to (i) assess electricity generation from 

cellulose in an MFC with varying concentrations of cow manure; and (ii) verify if the 

concentration of cow manure directly affects the voltage generation in a MFC  

(http://cobweb.ecn.purdue.edu/) 

According to the Logan Group of Pennsylvania State University (PSU), this 

technology can use bacterium already present in wastewater as catalysts to generating 

electricity while simultaneously treating wastewater (Lui et al., 2004; Min and Logan, 

2004)MFCs are a relatively new technique in wastewater treatment which converts 

organic matter into electricity using bacteria as biocatalysts. Logan said that in order 

to treat domestic wastewater in MFC, anaerobic sewage sludge is a good candidate for 

inoculating a MFC because it is easily obtained from a wastewater treatment plant and 

contains highly varied bacterial communities that contain electrochemically active 

strains of bacteria. However the majority of bacteria in typical anaerobic wastewater 

sludge are believed to consist of fermentative bacteria, methanogens, and sulfate 

reducers which are not effective for electricity generation. Electrochemically active 

bacteria which show dissimulator iron-reduction activity have been estimated to 

comprise as much as 3 % of the total bacteria in activated sludge. The attachment of 

non-growing bacteria to the electrode may occupy electrode space that could instead 

be used by electrochemically active bacteria (Logan et al, 2004). 

Microbial fuel cells (MFCs) are devices that use bacteria to generate 

electricity from organic matter. MFC converts chemical energy, available in a bio-

convertible substrate, directly into electricity Bacteria are very small (size appr. 1 μm) 

organisms which can convert a huge variety of organic  compounds into CO2, water 

and energy. The micro-organisms use the produced energy to grow and to maintain 

there metabolism. However, part of this microbial energy can be harvested by using a 

microbial fuel cell. (www.microbialfuelcell.org), The Logan Group suggests that 

microorganisms can transfer electrons to the anode electrode in three ways: 

exogeneous mediators (ones external to the cell) such as potassium ferricyanide, 

thionine, or neutral red; using mediators produced by the bacteria; or by direct transfer 

of electrons from the respiratory enzymes (i.e., cytochromes) to the electrode (Bond et 

al. 2003, Min 2005). Bennetto suggests that these mediators can divert electrons from 

the respiratory chain by entering the outer cell membrane, becoming reduced, and 

then leaving in a reduced state to shuttle the electron to the electrode (Bennetto 1990). 

http://cobweb.ecn.purdue.edu/
http://www.microbialfuelcell.org/


Bond suggests that the bacteria Shewanella putrefaciens, Geobacter sulfurreducens, 

Geobacter metallireducens and Rhodoferax ferrireducens are able to generate 

electricity in a mediatorless MFC (Bond et al. 2003). Oh suggests that bacteria present 

in mediatorless MFCs have electrochemically active redox enzymes on their outer 

membranes that transfer the electrons to external materials and therefore, do not 

require exogeneous chemicals to accomplish electron transfer to the electrode (Oh et 

al. 2004). Both Bond and the Logan Group specify when these bacteria oxidize the 

organic matter present in the wastewater, the electron is shuttled to the electrode and 

the protons produced diffuse through the water to the counter electrode (cathode) 

giving this particular electrode a positive characteristic Microbial Fuel Cell (Bond and 

Lovely 2003, Bond et al. 2002, Liu et al. 2004). Oxygen, the hydrogen protons, and 

the electron that is connected by a circuit from the anode to the cathode, are then 

catalytically combined with a platinum catalyst to form water at the cathode in the 

inside chamber of a single chamber MFC (Bond and Lovely 2003, Bond et al. 2002, 

Lui et al. 2004). The maximum attainable MFC voltage (emf) is theoretically on the 

order of 1.1 V. However, the measured MFC voltage is considerably lower due to a 

number of losses. In an open circuit, when no current is flowing, the maximum MFC 

voltage achieved thus far is 0.80 V. During current generation, voltages achieved up 

to now remain below 0.62 V. In general, the difference between the measured cell 

voltage and the cell emf (electron motive force) is referred to as overvoltage and is the 

sum of the over potentials of the anode and the cathode, and the ohmic loss of the 

system. The over potentials of the electrodes are generally current dependent and in 

an MFC they can roughly be categorized as: (i) activation losses; (ii) bacterial 

metabolic losses; and (iii) mass transport or concentration losses. The home losses (or 

ohmic polarization) in a MFC include both the resistance to the flow of electrons 

through the electrodes and interconnections, and the resistance to the flow of ions 

through the CEM (if present) and the anodic and cathodic electrolytes. 


