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Abstract— We investigated the concurrent production of 

electrical influence and wastewater slurry recycling by 

microbial fuel cells. The syrup are amount of two chambers, 

each with an estimated volume of 5 liters, which were 

attached by salt bridge. The graphitic anode was fix in one 

chamber, which was full with wastewater slurry from 

industrial area. After that we placed ALUMINIUM cathode 

second chamber. The most essential limits such as voltage 

and amperage were measured during 9 days; the extreme 

standards obtained were 1944V and 1915mA. Crystal fabric 

was selected as the material for PEM. 
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I. INTRODUCTION 

Many researches have been made in era of renewable 

resources and technologies. Due to rapid consumption of 

fossil fuel we need to find alternate energy source. People 

only know solar cells or wind mills. Microbial fuel cells can 

also be part of them. It is a bio-electrochemical arrangement 

that connects the natural body of microorganisms that 

produce electricity. Microorganisms absorb the nutrients in 

their neighboring habitat and discharge a portion of the 

energy contained in the nutrition in the form of electricity.  

The adopting bacteria from waste water to electricity dates 

back to 1911.. Recently the need of renewable and fresh 

forms of energy and the need of wastewater treatment have 

generated wide research interest in emerging in technology. 

The microbial fuel cell is a bio-electrical system in which 

bacteria is used to transform organic material into 

electricity. The fuel cells themself are made up of four parts; 

the anode, the cathode, the proton exchange membrane and 

the external path. The electrons are pulled out as unconfined 

energy during the oxidation process and into the electron 

acceptor via an external path. The protons pass through the 

ion/ proton exchange membrane and respond with the 

electrons during the decrease process in the cathode thus 

finishing the path. This simple process which is mutual and 

found in battery cells, hydrogen fuel cells can be optimized 

for an efficient current generation. 

II. LITERATURE REVIEW 

This is bio-electrical classification in which microorganisms 

are used to transform organic material into electricity.  

Andrew De Juan Etal (2013), etc. Specified relative 

study on bacterial cell by transforming organic material into 

electricity. The study is basically base on provided waste 

water dealing along with simultaneously renewable energy 

generation in the form electricity. He investigated the latest 

technological developments made in the areas of bacterial 

cell he study power densities and power output of the 

unalike substrates and related microorganisms suggested by 

the latest peer analysis study papers. He has proposed to 

obtain the appropriate mechanisms and to form a small scale 

bacterial fuel cell as the new model for testing and data 

collection. He has also produce electricity using different 

types of microorganisms obtain from waste water, marine 

deposits and microorganisms grown in workshops.  

Jessica Li. Etal(2013),etc. Studied the electricity 

generating ability of bacterial cells. Her first aim was to 

study the routine features in this application. She examines 

the connection between the ratio of biological matter in a 

sample and the electrical ability of fueled by that sample. 

She witnessed that higher ratio of organic matter in sample 

results in greater electricity production. She measure the 

current limits that order the temperature range in which 

bacteria’s can purpose and authorize that the upper thermal 

limit is 40℃.She witness that the electricity production 

decreases almost linearly over a period of 10 days. 

Her aim was to limit conditions under which it 

works most efficiently to generate electricity. 

Manaswini Behara Etal(2016)etc. Studied the 

power generation is dependent upon many factors like 

reactor formation, kind and mass of electrode supplies and 

proton exchange membrane(PEM), and cathodic electron 

receive or additional than working limits such as COD 

concentration, HRT, and pH. Consequently, alteration in 

container formation, variety of better electrode and PEM 

materials, and keeping proper electrode surface zone and 

PEM surface zone to container capacity ratio will improve 

the power generation in operated under the finest range of 

functioning variables such as influent COD attention ,HRT, 

and PH. Though, the current optimization trials recognized 

the trend of substrate poverty and power generation that 

might be gained at unlike levels of functioning variables 

studied.  

Baikun Li Etal (2011)etc., tried anaerobic bacterial 

cell treatment of native wastewater and shaped maintainable 

electricity at the model scale. He and his supportive squad of 

HydroQual, Inc., Fuss &O’Neill, and the University of 

Connecticut established a novel system in a numerous 

anode/cathode granular triggered carbon creation; efficiently 

mixing numerous bacterial cells into a single unit. The 

unique benefit of this novel formation has increased power 

generation in a small footmark, which is helpful when 

considering wastewater behavior plant applications. Four 

pilot-scale, 16-liter (L) were activated over a six-month 

period, with the main focus on organic charging rate and 

hydraulic retention time (HRT). They reached COD removal 

above 80%, and effective power densities on the order of 

300 mW/m3 . In tallying, a new, profitable compound, 

manganese dioxide (MnO2) was established and verified at 

pilot-scale. The outcomes show that the MnO2 catalyst is 

skillful of doing parallel power generation compared to the 

more expensive platinum catalyst that has been used.  

Zhuwei Du Etal(2007)etc. studied for submission 

as biosensors such as sensors for biological oxygen demand 

nursing power productivity and columbic productivity are 
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meaningfully affected by the kinds of microorganism in the 

anodic chamber, configuration and operating situations. 

Presently actual world presentations of microbial fuel cells 

are restricted because of the short power density level of 

numerous thousands mW/m². They invent that it can also 

practice in waste water dealing services to breakdown living 

materials. 

A. Transferring of Electrons 

Numerous microorganisms have the capability to transfer 

the electrons derived from the breakdown of living matters 

to the anode. Marine deposit, mud, wastewater, fresh water 

sediments and triggered sludge are all reach sources for 

these bacteria’s. 

B. Electricity Generation  

This model is capable of transforming the chemical energy 

deposited in the chemical compounds in a biomass to 

electrical energy with the help of bacteria. Because chemical 

energy from the corrosion of fuel molecules is rehabilitated 

directly into electricity as an alternative of  heat, the Carnot 

cycle with a restricted thermal efficiency is avoided and 

theoretically a much advanced adaptation efficiency can be 

accomplished (N70%) just like conservative chemical fuel 

cells.  

C. Equations 

Representative electrode responses are shown below using 

acetate as an sample substrate. 

Anodic reaction : 

CH3COO⁻ +2H2O ⟶ microorganisms 2CO2 + 7H⁺ + 8eˉ 

Cathodic reaction:  

O2 + 4e⁻   +  4H⁺  → 2H2O 

The complete reaction is the breakdown of the 

substrate to carbon dioxide and water with a related 

production of electricity as a by-product. Created on the 

electrode reaction pair above, bioreactor can generate 

electricity from the electron stream from the anode to 

cathode in the outer circuit. 

1) Material: 

 The bacterial cell contains of simple yet dynamic 

components to effectively connect the energy are as 

follows:  

 Electrodes – together in the anode and cathode slots  

 Proton Exchange Membrane – commonly used Nation 

as the smallest resistive membrane  

 Substrate – any living matter used as source of energy 

for bacteria i.e. wastewater  

 Bacteria – exoelctrogens, most suitable for these 

applications   

 Newest progresses focus on improving each aspect in 

order to increase the whole efficiency of the 

electrochemical device. 

III. METHODOLOGY 

This system contained of a dual cylindrical elastic chambers 

(long by 6.5cmdiameter; unfilled bed volume of 388 mL) 

containing graphite rods (anode) each 6.15 Mm in diameter 

and 150 mm positioned in a concentric 

 Arrangement about a solo cathode. The graphite 

rods were grazed by sand paper to improve microbial 

attachment.  The salt link consists of jelly which is form by 

boiling of water, Agar-Agar powder then salt. 

 The PEM was then hot pressed straight into tube of 

diameter 1’’ and it is then linked to both the chambers. 

Copper wire was used to join the circuit 

having a load except stated otherwise. 

 Waste water is collected from MIDC. Wastewater 

was positioned into the one chamber and used as the energy 

without any revision except the dilution of the wastewater 

with salt water in alternative chamber. Wastewater 

nourished to the reactor had a pH reaching from 5.4 and 5.7 

and a COD of 251 and 175 mg/L correspondingly.  

 All quantities were taken after the reactor had been 

functioned for at least dual hydraulic retention times, when 

power output was steady. Quantities reported here are 

medians of triplicate measurements taken over dual 

successive retention times.  The next control involved of a 

same set of experiments consuming the with an open circuit. 

All trials were lead in a temperature-controlled room set at 

30. 

Sr. 

No. 

Test 

Parameter 
Result Unit Limit 

Test 

Method 

1. 
Dissolved 

Oxygen 
Absent mg/L … 

IS:3025(P-

38)1989 

2. 

Chemical 

Oxygen 

Demand 

251 mg/L … 
IS:3025(P-

58)2006 

3. 
BOD 

3Days, 27℃ 
75 mg/L … 

IS:3025(P-

44)1993 

4. pH 5.54 … … … 

5. TDS 
96.5 

94 

mg/L 

mg/L 

20 

200 
… 

Table 3.1: test parameter of wastewater example from 

MIDC 

Sr. 

No. 

Test 

Parameter 
Result Unit Limit 

Test 

Method 

1. 
Dissolved 

Oxygen 
Absent Mg/L … 

IS:3025(P-

38)1989 

2. 

Chemical 

Oxygen 

Demand 

175 Mg/L … 
IS:3025(P-

58)2006 

3. 
BOD 3 

Days,27℃ 
49 Mg/L … 

IS:3025(P-

44)1993 

4. pH 5.70 … … … 

5. TDS 
10.6 

11 

Mg/L 

Mg/L 

20 

200 
… 

Table 3.2: Test Paramter of Wastewater Sample from MIDC 
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A. Figures and Tables 

 
 

Wastewater Samples Max. Voltage(mV) 

MIDC1 1909 

MIDC2 1944 

IV. CONCLUSION 

We determined that if the chemical pollution in waste water 

is more then the Power generation rises. Power generation is 

depend upon numerous reasons like reactor formation, type 

and size of electrode material acceptor other than 

functioning parameter such as COD absorption and PH. 

Though, the present optimization trials established the 

development of substrate degradation and power generation 

that could be gained at dissimilar level of operating variable 

considered. 

This revision confirmed the effect of operating 

variable as well as their communicating properties on the 

responses COD elimination efficiency and power generation 

in a dual-chambered system . The COD elimination 

efficiency rises with rise in HRT; whereas rise in influent 

COD concentration and feed pH result in drops in COD 

elimination efficiency. Power generation rises with increases 

in COD concentration and feed PH. Authentication 

experimental outcomes established that the measured 

optimum COD removal efficiency and power density were 

near to those projected , which exposed the efficiency of this 

model. Operation in improved anodic operating condition 

will enable proper development of the electro genic biofilm 

during start up and improve the subsequent performance in 

long-standing operation power productivity can be expand 

further by alteration to rector structure, electrode material 

and cathodic electron acceptor, and by correcting the 

remoteness amongst the electrodes while functioning below 

optimal condition expected by the model. This work 

undoubtedly demonstrates that such tactic are useful to 

enhance the systems and could be beneficial to expand their 

performance.    

V. FUTURE SCOPE 

It is expected that this knowledge will co-exist with the 

methanogenic anaerobic absorption technology in future. 

 It is likely in the future that an improved bacterial 

grouping can be obtained to function without unimportant 

mediators or biofilms while attaining greater mass transfer 

and electrode transfer charges. 

 When used in wastewater handling, a huge surface 

area is desirable for biofilm to form up on the anode. A 

innovation is needed in making low-cost electrodes that 

repel fouling. It is impractical to expect that the power 

compactness output system to match that of conventional 

biological fuel cell such as a hydrogen-powered fuel cell. 

 This technology contributes in producing electricity 

at low charge & it can be kept professionally for future use. 

 It also supports recycling resolution of the waste 

water. 
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