
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 06, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1192 

Treatment & Electricity Generation using Sugar Mill Wastewater by 

Double Chambered Microbial Fuel Cell 
Prof. Dr. Shashikant R. Mise1 Rameshwari Patil2 

1Professor 2M.Tech Scholar 
1,2Department of Civil Engineering 

1,2PDA College of Engineering. Kalaburagi 585102 (K.S) 

Abstract— Increased human activity and consumption of 

natural energy resources have led to decline in fossil fuel. 

The current method of energy production is not compatible 

with the environment. Therefore, a new treatment approach 

of using microbial fuel cell (MFC) has been developing 

recently. The technology of MFC is the latest method for 

producing electricity from biomaterial by using 

microorganisms. In this study microbial source uses Sugar 

mill waste water as a substrate and is inoculated with septic 

waste for production of the electricity and used to remove 

the concentration of COD, BOD and Solids. The maximum 

current, voltage and power produced are respectively 

3.71mA,2.97V and 0.663w/m2 at 20th day and 2500mg 

BOD/L feed concentration. The maximum removal 

efficiency of COD, BOD, TS and DS is respectively 

achieved at 69%, 68.3%,48.6% and 50.9% this result shows 

that the method used is a good alternative for producing 

energy and treating waste water at the same time. 
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I. INTRODUCTION 

Rapid urbanization and industrialization in the developing 

countries like India pose severe problems in collection, 

treatment and disposal of effluents. This situation leads to 

serious public health problems. Unmanaged organic waste 

fractions from industries, municipalities, agricultural sector 

and Hospital wastes decompose in the environment resulting 

in large scale contamination of land, water and air. These 

wastes not only represent a threat to the environmental 

quality but also possess a potential energy cane crushed. 

Because of high value which is not fully utilized despite the 

fact that they are cheap and abundant on most parts of the 

world. 

Sugar industry generates unwanted residual liquid 

waste during production and processing of products. Sugar 

industries generate about 1000 liters of wastewater for every 

tons of sugarcane crushed. Because of high BOD content, 

sugar industry wastewater will deplete dissolved oxygen 

content of water bodies rendering them unfit for both 

aquatic life and human uses. Pollution caused by it is one of 

the most critical environment issues. A number of cleanup 

technologies have been put into practice and novel 

bioremediation approaches for treatment of sugar industry’s 

wastewater are being under consideration. 

II. MATERIALS AND METHODS 

The study is carried out in Environmental Engineering 

Laboratory, Department of Civil Engineering, PDA college 

of Engineering, Gulbarga. The materials used for the study 

and methodology adopted are discussed in the following 

sections. 

A. Wastewater Collection 

The sugar mill wastewater is collected from Renuka Sugar 

industries, Afzalpur. Biomedical wastewater is collected 

from Basveshwar general hospital Kalaburagi.  

B. Microbial Fuel Cell (MFC) 

Double Chambered (MFC-2) Microbial Fuel Cell have been 

fabricated for the treatment of Sugar mill wastewater. 

1) Material used for the fabrication of MFC 

Various materials are used for the construction of MFCs 

were as follows: 

1) Three Non-Reactive plastic boxes of Ten liters capacity 

2) Agar agar Bacto (for bacteriology), SDFCL 

3) Potassium chloride(1M), AR Grade, SDFCL( s d fine-

chem limited) 

4) Carbon rods of 4mm diameter & 47mm length extracted 

from Eveready battery cells. 

5) Copper wire 

6) PVC pipe of 3.2 cm diameter and length of 22cm. 

7) Sealants: M-seal, pidilite industries ltd. 

8) Digital Multimeter (DT-830D) 

Functions of the materials used for fabrication of MFC: 

1) PLASTIC BOXES: used to prepare anode & cathode 

chambers. The anode chamber is having 10 liters 

capacity with a working volume of 7.5 liters and holds 

the wastewater and the cathode chamber holds a 

conductive salt solution. 

2) AGAR BACTO: is used to prepare agar salt bridge, 

proton exchange membrane for keeping the anode & 

cathode liquid separate. 

3) CARBON RODS: are used as anode & cathode 

materials. 

4) COPPER WIRE: is used to connect the electrodes to the 

multimeter which form external circuit. 

5) PVC PIPE: holds the agar salt mixture, which is called 

as agar salt bridge. 

6) SEALANT: PVC pipe was connected to the sides of the 

plastic boxes and sealed with epoxy to prevent the 

leakages. 

7) DIGITAL MULTIMETER: is used to measure the 

current and voltage. 

2) Construction of Microbial Fuel Cells 

1) Step1: Selection of anode and cathode material Non-

reactive, non-conductive and non-biodegradable plastic 

boxes was selected as anode and cathode chambers. 

2) Step 2:  Preparation of Agar salt bridge 

The Agar salt bridge was constructed using common 

salt, agar, and water. 650 ml of water was boiled in a 

beaker, 65 grams of agar and 75 grams of salt were 

added to the boiling water, the mixture was further 

boiled for 3-5 minutes. A plastic wrap was placed over 

one end of the PVC pipe and the other end of the pipe 
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was kept open. The PVC pipe was vertically placed on 

petri dish with the plastic wrap on petri dish. The 

mixture prepared earlier was poured into the open end 

of PVC pipe. Care was taken to prevent the formation 

of air bubbles during pouring. The set-up was allowed 

to stand for few minutes till it solidifies and was kept in 

the refrigerator for 24 hours and were assembled into 

the reactors. The length and diameter of agar salt bridge 

will be taken as 5 inches and 1.5 inches respectively. 

3) Step 3: Assembling of Electrodes 

The carbon rods from battery cells are extracted & used 

as anode and cathode materials. The arrangement of 

electrodes is done on a plastic pipe in such a way that it 

looks like a carbon brush. This arrangement of carbon 

allowed to increase the surface area and to come in 

contact with substrate. The length and diameter of the 

carbon rods is 47mm & 4mm respectively. In MFC-2, 

holes were drilled on the top of anode and cathode 

chambers so that the plastic pipe containing the graphite 

rods can pierce through the hole. For anode chamber 

care was taken to avoid entry of air from atmosphere by 

air tight seal. 

4) Step 4: Assembling of Microbial Fuel Cell 

MFC reactors were constructed,   double chambered 

MFC. The assembled electrodes were placed into the 

anode and cathode chambers, A circular groove was 

made at the center of plastic boxes for fitting the PVC 

pipe containing agar salt, then are sealed and made air 

tight.Reactors are checked for water leakage. 

III. RESULTS AND DISCUSSION 

The phisico-chemical characteristics of Sugar mill 

wastewater are presented in table 1 

Sl 

No 
Characteristics Units Results 

1 Colour hazen Brownish 

2 pH -- 5.12 

3 Total solids mg/L 1420 

4 
Dissolved 

solids 
mg/L 1330 

5 
Suspended 

solids 
mg/L 550 

6 BOD5@200C mg/L 2480 

7 COD mg/L 4800 

8 Chlorides mg/L 258 

9 Nitrates [N] mg/L 66 

10 Sulphate mg/L 260 

Table 1: Physico-chemical Characteristics of Bio-Medical 

wastewater 

Source: Santosh Kumar Garg 

Sl.N

o 

Characterist

ics 

Unit

s 

Standar

ds for 

dischar

ge into   

streams 

Standar

ds for 

dischar

ge into 

Sewer 

Standar

ds for 

dischar

ge into 

on land 

1 Colour 
haze

n 
   

2 pH -- 
5.5 to 

9.0 

5.5 to 

9.0 

5.5 to 

9.0 

3 Total solids 
mg/

L 
   

4 

Total 

Organic 

solids(volati

le 

suspended 

solids)[C] 

mg/

L 
   

5 

Total 

Inorganic 

solids 

mg/

L 
   

6 
BOD5@200

C 

mg/

L 
250 350 100 

7 COD 
mg/

L 
 - - 

8 Chlorides 
mg/

L 
 250  

9 
Total 

Alkalinity 

mg/

L 
 200  

10 Nitrates [N] 
mg/

L 
10 - - 

11 Sulphate 
mg/

L 
   

12 Phosphate 
mg/

L 
5 - - 

13 BOD/COD ---  
0.5 or 

greater 
 

Table 2: Effluent Standards for discharge into Stream, 

Sewer and Onland Water 

From the above tables, Phisico-chemical 

characteristics it is observed that the waste is strong and has 

high BOD and COD values, and also highly aorganic in 

nature.The sugarmill wastewater contains high nitrate and 

sulphate concentrations which are more than permissible  

 
Sugar wastewater showed its potential for BOD 

removal indicating the functions of microbes present in 

wastewater in metabolizing the carbon source as electron 

donars. Continuous BOD,COD,TS and DS  removal was 

observed in MFC-2. In the BOD removal efficiency 

increased from 44% to 68.3%  ,COD removal efficiency 

increased from 46.9% to 69%,TS removal efficiency 

increased from 31% to 48.6% and DS removal efficiency 

increased from 32.8% to 50.9% for the period of 0-

28days.pH increased randomly from 7.2 to 8.3 ,everyday it 

had been neutralized . 

Current increased from 0.36 to 3.71 mA,Voltage 

increased from 0.22 to 2.97V, power generated was 
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0.663w/m2 as the feed concentration increases from 500 mg 

BOD/L to 2500 mg BOD/L as shown in Table 3. 

IV. CONCLUSIONS 

MFC-2 of Sugar wastewater showed 69%COD, 68.3% 

BOD, 48.6% TS and 50.9% DS removal with different feed 

concentrations. The current, voltage andpower generation in 

the reactor is 3.71 mA, 2.97 V and 0.663watts/m² 

respectively. 

The Double chamber air cathode MFC (MFC-2) 

proves to be more reasonable because of the reduced cost of 

construction, low maintenance and higher electricity 

generation. 
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