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Abstract: Bio Fuel is becoming a best alternative fuel for all petroleum fuel because of its maximum 

advantages such as  less toxic emission, carbon neutral, reduction in import charges from other countries etc,. 

Bio fuel is more advantageous as it can be manufactured by locally available materials and also it is creating 

employment opportunities in rural areas. All over with these advantages bio fuel has one disadvantage i.e. 

waste water generation. For the manufacturing bio fuel fresh water has been used in maximum extent such as 

for production of 1 liter of bio fuel it requires up to 12-13 liters of fresh water hence it become a point source 

for production of bio fuel waste water (BWW). As the reduction in ground water availability and increase in 

water scarcity made to develop a system for treatment and testing of this BWW and reuse it for manufacturing of 

the bio fuel again. Hence, in this experimental study treating of BWW by acidification, coagulation and 
filtration processes was done and results have given conclusion that complete removal of colour and odour. And 

it given the removal efficiency of Chloride and Sulphates are 82.95% and 96.63% respectively. 
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I. INTRODUCTION 
A drastic change in the energy demand, importing charges of fossil fuels, increase of green house gasses 

emissions leading to global warming, pollution of surrounding environment, and the soon decreciente for supply 

of crude oil these are the major dominant factors lead to the search for substituting resource of  fuel energy. Eco 

Fuel or Biodiesel Fuel is lately led much attention since because of its maximum benefits. Presently it became 

alternative to petroleum based fuels, as it leads to fewer toxic emissions, it gave good balance in energy and 

majorly it is a non conventional and toxic neutral fuel. In the manufacturing process of bio diesel after 

transesterification process it is to be requires washing with hot water to remove all the chemicals and other 
particles present in the bio fuel. In the washing process it requires for one liter of biodiesel, hardly 11 to 13 liters 

of fresh water to complete wash. Presently, in the year 2017 the global temperatures reached high and 

continuously recording high for the third year in a row, and it has been reported that the extreme weather 

conditions continued around the world. The government of India reported that the 1/4th population of the 

country was affected by drought. It clearly apparent to the sight that the climate change itself is mainly water 

change. The unpredictable or unacceptable weather conditions such as storm surges, flooding, droughts, and 

majorly more contaminating water sources. All these conditions becoming increasing it is a bad news for all the 

people in the country. Hence the treatment and reuse of water takes more precious phase for present and future 

days. And in this research work the treatment of Bio fuel washed wastewater and making it to reuse again for 

the manufacturing usage of Bio fuel production is done.  

Objectives of the Study  
1. Studying the characteristics of Biodiesel washed water. 

2. Developing the pilot scale setup for the treatment of Biodiesel washed water. 

3. Treatment and testing of the Biodiesel washed water. 

4. Reuse of treated biodiesel washed water for Biodiesel production/ washing process. 

 

II. MATERIALS AND METHODOLOGY 

The Materials 

A. Raw Water Collection and Storage Unit  

The treatment unit is designed for pilot scale setup to medium scale industrial purposes. The raw water 
collection unit of 200 liters capacity was installed and the tank is made up of plastic hence it will not react with 

the raw waste water so that the characteristics of raw water will not get altered. And the setup has been made for 

the supply of raw waste water without any leakages to treatment unit – I by mechanical process using ½ HP 

water lifting motor. 

B. Treatment Unit- I 

After the raw water collection tank next treatment operations are done in Treatment Unit I. This tank is 

also made up of plastic units with the water capacity of 100 liters. As the waste water from the bio fuel 
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production was having higher value of pH such as more than 9 and saying that highly alkaline in nature, hence 

in this treatment unit I the first process of treatment i.e. Acidification has given by using Hydrochloric acid of 

different dosage for different trials. In this process majorly the oil contents left over in the waste water was get 

separated out and heavy suspended particles are also get separated out in this process. 

C. Treatment Unit – II 

The next operation unit after the treatment unit I is treatment unit II. This unit has the capacity same as 

of treatment unit-I i.e. of 100 liters and it is also made up of plastic material.  The waste water which treated by 

acidification process then it will be transferred to the treatment unit II here the waste water will treated with 

coagulation process using potash alum as the coagulant. The selection this coagulant is mainly because of its 

availability, economical and its treatment efficiency in removal of pollutants or contaminants in any type of 

waste water. This coagulation process has been done by investigating the optimum dosage of coagulant required 

to enhance maximum treatment efficiency by trial and error method. After coagulation process the water is 

allowed to separate all colloidal particles which are present in the waste water.  

D. Activated Charcoal Filter  

Activated charcoal filter is the final treatment unit in the treatment of bio fuel waste water. As the 
activated charcoal is effective filter media in industrial waste water treatment process and it has high efficiency 

in removing the color and odour. This charcoal filter is made up of plastic material and having the capacity of 50 

liters. This filter consisting of three layers such as firstly gravel layer, second is fine sand layer and above that 

the activated charcoal layer is placed from the bottom of tank. The selection of these materials is based on. 

Methodology 

In the manufacturing process of bio diesel after transesterification process it is to be requires washing 

with hot water to remove all the chemicals and other particles present in the bio fuel. In the washing process it 

requires for one liter of biodiesel, hardly 13 liter of fresh water to complete wash. Hence for a 50 liter batch bio 

diesel extraction it requires almost 650 liters of fresh water for complete washing. Since there are 33 biodiesel 

units in Karnataka, they don’t give an idea about water used for washing purpose. As the Government of India 

estimated the water demand increase from 710 BCM (Billion Cubic Meters) in 2010 to almost 1180 BCM in 

2050 with domestic and industrial water consumption expected to increase almost 2.5 times, hence the theme of 
this work is to treat the biodiesel washed water by using following methodologies and made it to reuse for 

washing of biodiesel. The following Fig.01 shows the flow diagram of experimental study. 

 

 
Figure1: Flow Diagram of Treatment Processes 

 

III. RESULTS AND DISCUSSIONS 
Analysis of Biodiesel Washed Water 

 The collected water samples were subjected to physical, chemical and biological tests in the laboratory. 

The physical tests conducted were the determination of colour, odour, pH. Chemical tests include the 

determination of Chlorides, Sulphates and Grease and Oil. The obtained results were compared with the Bureau 

of Indian Standards (BIS) specifications of industrial waste water. The following Table 01 Fig.02 shows the 

characteristics of fresh water used for bio fuel washing process and characteristics of bio fuel waste water 
obtained after washing of bio fuel. 

Table1: Characteristics of Fresh Water and Bio Fuel Waste Water 

Sl. No. Parameters Fresh Water Bio Fuel Waste water 

1 pH 6.85 9.59 

2 Electrical Conductivity 0.184 dS/m 3.8dS/m 
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3 Grease and Oil 10 mg/L 1030 mg/L 

3 Chloride 46.08 mg/L 257.23 mg/L 

4 Sulphates 492.78 mg/L g/L 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure2: Variations of Characteristics for Fresh Water and Bio Fuel Waste Water 

Experimental Trail    

As the treatment of bio fuel washed water done by using acid treatment process, coagulation process 

and filtration process, then the quality of treated water has been analyzed in the laboratory for various 

parameters. The treatment of bio fuel waste water achieved by varying the hydrochloric acid content in acid 

treatment process and alum dosage in coagulation process for different trails, then traded water in each stage of 

treatment process has been collected and it is analyzed. After analyzing all the results for different parameters 

and for different trails, it was came to know that, at one particular set of dosage of acid and alum it has given the 

maximum efficiency of the treatment. The dosage of 0.1 ml of hydrochloric acid per liter of waste water with 

combination 1.0 grams of alum per liter of waste water was given the maximum efficiency in the treatment 

process of bio fuel waste water. This particular trail of dosage was taken as standard for further trails. The 
following Table 02 showing that the results of experimental trail results. The below Table 02 represents the 

results of treatment of bio fuel waste water one set of trial for a desired standard dosage of hydrochloric acid and 

alum content by various trail processes. From the experimental trail, it is shows that the treatment efficiency of 

bio fuel waste water by using 0.1 ml of hydrochloric acid and 1.0 grams of alum per liter of bio fuel waste water 

gives the maximum efficiency. pH of water is achieved for neutral condition (6.94) from high alkaline condition 

(9.59) and efficiency of conductivity, Grease and Oil, chlorides, sulphates, 91.30%, 98.77%, 82.95%, 96.63%, 

respectively. 

 

Table 02: Results of Experimental Trail No – 01 

Parameters 
Desirable 

limits 

Acid Treated 

Water 

Alum Treated 

Water 

Charcoal 

Filter Treated 

Water 

Colour Colourless Creamish yellow Creamish white Colourless 

Odour Odourless Raw oily odour Slight oily odour Odourless 

Conductivity(dS/m) < 2.5 0.84 0.933 0.251 

pH 6.5 - 8.5 4.07 4.73 6.82 

Grease and Oil (mg/L) 10 709 165.5 12.5 

Sulphates (mg/L) 0 – 200 682.02 200.17 73 

Chlorides (mg/L) 0 – 250 60.26 70.9 42.54 

 

IV. CONCLUSIONS 
It has been concluded that from this experimental investigation of treatment and testing of bio fuel 

washed waste water system by using acidification, coagulation and filtration processes are as fallows. 

 From the study Bio Fuel is the environmental friendly fuel such as less green house effect, less local air 

pollution, less contamination of water and soil, less health risks are seen as convincing motivational 

factors for production and utilization bio fuel. 

 Based on experimental results of first phase of the investigation, optimum dosage of hydrochloric acid 

and potash alum was 0.1ml/L and 1.0gm/Lt respectively which have high treatment efficiency in all 

parameters. 
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 The results shows that the physical parameters such as colour, odour, pH etc,. Were completely 

removed and the pH is maintained as almost neutral from high alkaline condition.   

 The results have been shown that the removal efficiency of chemical parameters such as Chlorides and 

Sulphates 82.95% and 96.63% respectively. 
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