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Abstract— The sugar industry generates strong wastewater 

characterized by high BOD, COD, nutrients and inorganic 

content. Furthermore, the sugar industry is one of the largest 

sources of industrial effluents. Hence, the cost effective 

treatment of sugar effluents for environmental protection is 

a challenging task. The removal of pollutants from sugar is 

experimentally investigated using direct current 

electrocoagulation (EC). In this study, the effect of pH, 

electrolysis time (ET), applied voltages were examined. The 

COD and turbidity in the aqueous phase is effectively 

removed when aluminium electrodes were used. The 

optimum value of voltage, pH and ET were found to be 

25V, 7.0 and 60 minutes respectively. To study the effect of 

inter electrode spacing and effect of different initial pH for 

the removal of COD, TSS, TDS, oil and grease at constant 

voltage for the iron electrode, it involves the generation of 

coagulants in situ by dissolving the ions from the electrode 

by Electro coagulation (EC) is one of the commonly used 

processes for the treatment of wastewater. 
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I. INTRODUCTION 

Sugar is one of the most important components of the 

human diet universally used. Its importance is related to 

energy contribution in combination with the capacity to 

sweeten. The discovery of sugarcane, from which sugar is 

derived, dates back unknown thousands of years. It is 

thought to have originated in New Guinea, and was spread 

along routes to South East Asia and India. The process 

known for creating sugar, by pressing out of the juice and 

then boiling it into crystals, was developed in India around 

500 B.C. Sugars are a major form of carbohydrates and are 

found in all green plants. They occur in significant amounts 

in sugarcane and sugar beet. They are also found in lesser 

quantities in fruits and vegetables. There are three main 

simple sugars, sucrose, fructose and glucose and the body 

quickly break down in to these separate substances. Apart 

from sugar being the cheapest instant source of energy, it 

has several medical and the poetical values, such as 

treatment of oral rehydration in infants and healing wounds. 

And also sugar is the best carrier of Vitamin A and E and 

minerals. Approximately 70% of sugar is produced from 

sugarcane which is largely grown in tropical countries and 

30% of sugar is produced from sugar beet which is grown in 

temperate zones. 

II. SIGNIFICANCE & OBJECTIVES OF THE STUDY 

Conventional treatment methods of sugar industry 

wastewater include preliminary filtration of solids, 

sedimentation for suspended solids reduction, flow and load 

equalization and advanced biological treatment which may 

be anaerobic or aerobic followed by nutrient removal. Other 

treatment methods practiced include lagoons, aerated ponds 

and high rate systems like Up flow Anaerobic Sludge 

Blanket (UASB), Expanded Granular Sludge Blanket 

(EGSB) and Fluidized ; Bed Reactor (FBR) [6]. Although 

there are various treatment options available for the sugar 

industry wastewater, each of them have their own 

advantages and limitations. The aerobic and anaerobic 

treatment processes have capability to reduce COD and 

BOD to higher extent but there is negligible reduction in 

nitrates and phosphates of wastewater. The efficiency of the 

process decreases when the wastewater contains significant 

amount of oil and grease material. Hence there is need of a 

technique which can remove COD, BOD, turbidity along 

with oil and grease and nutrients such as nitrogen and 

phosphorus from wastewater. 

Electro coagulation is a low cost process and 

efficient method for the treatment of wastewater which 

involves electrochemical production of destabilizing agents 

that bring about charge neutralization for pollutant removal. 

The electrochemically generated ion species act as coagulant 

by combining with the pollutants to form large size 

flocs/metal hydroxides and then can be removed by settling 

and floatation. Hence an effort was made to treat sugar 

industry wastewater by electrocoagulation technique in the 

present study using aluminium and iron as electrode 

materials which were connected as bipolar system. 

In view of the factors discussed before the work 

was undertaken with the main objective to carryout batch 

electrochemical study for the treatment of sugar industry 

wastewater to reduce the pollution caused by it. 
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III. MANUFACTURING PROCESS 

 
The sugarcane is cut into short lengths and the sugarcane 

juice is extracted. The partially crushed cane is wetted with 

water for maximum extraction of juice. The extracted juice 

is screened to remove particles of cane and then sent to 

clarification. The pulp expelled from the last mill, is known 

as bagasse which is used for steam boiler. Sugarcane juice is 

clarified using double sulphitation process in majority of the 

industries in India. Some of the industries have adopted 

double chlorination with double sulphitation process for 

refining of raw juice. In double sulphitation process, sulphur 

dioxide is bubbled through the juice until pH of 7.0-7.1 is 

achieved. 

IV. MATERIALS & METHODS 

A. Specifications of the Materials used for the Study 

The reactor will be made up of plastic material with a total 

working volume of 1.5 L measuring l5cmx10cmx10cm. The 

electrocoagulation unit consists of four electrodes and DC 

power supply and the electrodes were connected as 

monopolar electrode system And Bipolar electrode system. 

The DC source of 0-30 V and 0-2 A is used as power supply 

to the system. Electrodes were made up of Aluminium and 

Iron with dimensions of 10cmx4cmx0.5cm which were 

immersed to a depth of 5cm. The schematic and 

photographic representations of the experimental set up are 

shown in the Fig. 4.1.  

B. Methodology 

The batch experimental studies were conducted to optimize 

various parameters such as pH, electrolysis duration and 

voltage. The experiments were performed with four 

electrodes connected to the DC power supply. The space 

between all the  

Fig. 1.1: EC reactor with monopolar electrodes in parallel 

connection 

 
Fig. 1.2: EC reactor with monopolar electrodes in series 

connection 

 
Fig. 1.5: Photographic representation of experimental setup 

Electrodes were maintained 2cm in all the 

experiments. In each run the voltage was varied to a desired 

value of 5, 10 and 15V. The volume of solution in each 

batch experiment is 1.00 L. Magnetic stirrer is used in all 

tests to ensure a homogenous solution in the batch reactor 

containing wastewater. About 2g/L of boric acid is added as 

electrolyte to the wastewater for each batch. The wastewater 

concentration is reduced to half the strength throughout the 

study to reduce the time. 

And current consumption and to obtain better 

efficiency. Electrodes were washed with 15-20% HC1 

followed by a detergent wash before experiment. The EC 

experiments were performed for 75mins and in each run 

samples were collected at every 15mins interval for 

necessary analysis. All the samples were allowed to settle 

for one hour before analysis. 
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V. EXPECTED OUTCOMES OF THE PROJECT 

 EC requires simple equipment and is easy to operate 

with sufficient     operational latitude to handle most 

problems encountered on running. 

 Wastewater treated by EC gives palatable, clear, 

colourless and odourless water. 

 Sludge formed by EC tends to be readily settable and 

easy to de-water, because it is composed of mainly 

metallic oxides/hydroxides. Above all, it is low sludge 

producing technique. 

 Flocs formed by EC are similar to chemical floc, except 

that EC floc tends to be much larger, contains less 

bound water, is acid-resistant and more stable, and 

therefore, can be separated faster by filtration. 

 EC produces effluents with less total dissolved solids 

(TDS) content as compared with chemical  treatments. 

If the water is reused, the low TDS level contributes to 

a lower water recovery cost. 

 The EC process has the advantages of removing the 

smallest colloidal particles, because the applied electric 

field sets them in a faster motion, thereby facilitating 

the coagulation. 

 The EC process avoids uses of chemical, and so there 

no problem of neutralizing excess chemical and no 

possibility of secondary pollution caused by chemical 

substances added at high concentration as when 

chemical coagulation of wastewater is used. 

 The gas bubbles produced during electrolysis can carry 

the pollutant to the top of the solution where it can be 

more easily concentrated, collected and removed. 

 The electrolytic process in the EC cell are controlled 

electrically with no moving parts, thus requiring less 

maintenance 
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