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Abstract— Molasses is a byproduct after the sugar is 

obtained from the sugarcane industry.  The molasses is used 

in the distillery industry for the production of alcohol along 

with the alcohol large amount of waste water is generated 

which is known as spent wash.  The waste water generated 

is about 15% more than alcohol production.  Then after 

various process the waste water is used in the production of 

Biogas.  After upgrading and purification of biogas, it can 

be used in vehicles. We can reduce the water and air 

pollution. 
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I. INTRODUCTION 

In India, there are large scales of distillery integrated sugar 

industry. The product obtained from the sugarmill includes 

Sugar, Bagasse, Molasses and Pressmud etc.  This pressmud 

is used in the agricultural industry. Bagasse is used for the 

manufacturing of paper.  Molasses is used in the distillery 

industry for the production of alcohol.  During production of 

alcohol large amount of waste water is generated along the 

alcohol generation. This waste water contains high amount 

of BOD and COD content.  The COD is about (80,000-1, 

00,000mg/l) and BOD is about (40,000-50,000mg/l)[1].  It 

contains low amount of pH and it is about dark brown in 

colour.  India is second largest production of alcohol at 2300 

million litres.  And produces more amount of waste water 

with it.  Apart from the  high organic content, distillery 

waste water also contains nutrients in the form of nitrogen 

(1660-4200mg/l) phosphorous (225–3038 mg/l) and 

potassium (9600–17,475 mg/l) that could lead to 

eutrophication of water bodies[2].  Further the dark colour 

does not allow the sunlight to enter into the water bodies 

such that the aquatic plants present in it cannot able to 

prepare photosynthesis and also it kills the aquatic life 

present in the water.  The waste water can also be treated 

with the anaerobic fluidization process. Some of the 

distillery for the production of biogas is done through 

various process like water scrubbing technology, membrane 

process etc. 

II. LITERATURE REVIEW 

Generation of Energy from Distillery Waste Water- 

Purushottam Khairnar, FarooqueChavan, Dr.Diware 

Volume.2 No.1 November 2013 ISSN (Print) 2277—7261: 

One of the most important environmental problems faced by 

the world is management of wastes. Industrial processes 

create a variety of wastewater pollutants; which are difficult 

and costly to treat. Wastewater characteristics and levels of 

pollutants vary significantly from industry to industry.   The 

world’s total production of alcohol from cane molasses is 

more than 13 million m3/annum. The aqueous distillery 

effluent stream known as spent wash is a dark brown highly 

organic effluent and is approximately 12-15 times by 

volume of the product alcohol. It is one of the most 

complex, troublesome and strongest organic industrial 

effluents, having extremely high COD and BOD values. 

Because of the high concentration of organic load, distillery 

spent wash is a potential source of renewable energy. It 

involves Nano Filteration, Reverse Osmosis etc. 

Comparitive study of BOD, DO and pH of 

Distillery treated and untreated water-kamal Nabh Tripathi, 

Mr.Imran Ahmad, Mr. Yusuf Jamal International Journal of 

Scientific and Research Publications, Volume 5,Issue 9, 

September 2015 1 ISSN 2250-3153: Industrial processes 

create a variety of waste water pollutants; which are difficult 

and costly to treat. The present study is under taken to assess 

the level of physio-chemical parameters of the distillery 

spent wash.  These parameters will compare with Bureau of 

Indian standard. 

Treatment of Distillery Spent Wash by Using 

Chemical Coagulation and Electro-coagulation-Manoj.P, 

Wagh, and P.D. Nemade.  American Journal of 

Environmental Proctection 2015, Volume 3, No.5, 159-163: 

There is an urgent need to find best suitable economic 

technology to knock out the problems due to distillery 

industries creating pollution. In the present study electro-

coagulation treatment is carried out by using different 

combination of aluminum and iron electrodes in a batch 

reactor. It reduces the COD removal upto 96.09%. 

III. PROJECT DESCRIPTION 

Due to the presence of high amount of BOD and COD 

content and the low pH the water cannot be directly passed 

into the water source. So, we can produce biogas through 

this waste water. Here the production of biogas from this 

waste water involves maintaining the pH content to neutral 

depending on the recirculation of waste water for the 

production of biogas.  Then this biogas produced from this 

waste water contains not only methane content but also the 

hydrogen sulphide, carbondioxide, and other minor gases 

like nitrogen oxide etc.  Hydrogen sulphide cannot be used 

in the vehicle it corrodes the engine parts, it should be 

eliminated by various process which includes the water 

scrubbing process and the bio methane obtained after 

upgrading process can be used for the vehicles  which 

reduces the pollution. The above model is about the 

generation of biogas from the waste water. 

 
Fig. 1: Experimental Model 
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The experimental model consists of an digester 

tank with an inlet and outlet pipe.  Inlet pipe which is used 

for feeding the spent wash and the outlet pipe is for 

discharging the effluent.  The spent wash is filled in the tank 

with ratio 1:1 that is in the range of One litre of spent wash 

with the One litre of water to maintain pH. It incubated at 37 

degree and the tank is coated with black paint such that the 

sunlight does not enter and also the growth the algae will not 

produced. The gas starts producing at an Retention time of 1 

week which produces yellow flame which is the starting 

stage of biogas production. Perfect blue flame appears after 

2 weeks. One end of the hose is connected with the tank and 

other end is connected with the tube which collects the gas. 

 
Fig. 2: Production of Biogas with Blue flame after 2 weeks 

A Tee valve is connected with tube and with the 

regulator valve at the other end which is provided for the 

outgoing of biogas. 

 
Fig. 3: Pictorial Representation of biogas preparation 

IV. METHODOLOGY 

 

A. Collection of Spent Wash: 

Spent wash is collected separately from the distillery 

industry and it is filled in the apparatus at required pH 

content in addition with some water. 

B. Treatment using Anaerobic Digestion & extraction: 

There are two stages involved in anaerobic digestion they 

are, 

 Break down stage. 

 Production stage. 

1) Hydrolysis:  

It involves breakdown of larger complex molecules like 

carbohydrates into simpler sugars. This process is also 

known as the liquefaction. 

2) Acidogenesis:  

Here with the help of acidogenic bacteria further the 

molecules divided into fatty acids with ammonia carbon 

dioxide and hydrogen sulphide. 

3) Actiogenesis:  

Here acitogens make further digestion here the products are 

carbondioxide and acetic acid etc. 

4) Methanogensis:  

This is the final stage and it is the production stage where 

the methogenic bacteria involve in the production of 

methane along with the other molecules like carbondioxide 

and hydrogen sulphide. 

C. Upgrading of Biogas: 

After the biogas obtained from the waste water process it 

cannot be directly used in the vehicle because it contains 

hydrogen sulphide it will corrode the engine.  So, it is 

upgraded by using water scrubbing technology. 

1) Water Scrubbing:  

Water scrubbing involves physical absorption of CO2 and 

H2S  in water at high pressure and regeneration by a release 

in pressure with very little change in temperature.  CO2 

present in raw biogas reacts with water and carbonic acid is 

formed. 

 
It is the cheapest and easiest method of biogas up 

gradation in which pressurized water is used as absorption. 

The raw biogas can be fed directly at storage pressure or can 

be compressed and fed to scrubber column from bottom 

whereas pressurized water is sprayed through nozzle from 

top of the column. Absorption process is thus made 

countercurrent one.  This dissolve CO2 as well as H2S in 

water.[3]. 

V. PHYSICO CHEMICAL CHARACTERISTICS OF SPENT WASH 

The below table are the test results that are obtained from 

our laboratory, which contains both the physical 

characteristics and also the chemical composition present in 

it. The test are based on IS Method. 

PARAMETERS VALUES 

BOD 40,000-50,000mg/l 

COD 90,000-1,00,000mg/l 

Total solids 45,000-50,000mg/l 

Total dissolved solids 32,000-40,000mg/l 

pH 4-4.5 

Table 1: Physical Characterisitcs 

 

CO2 + H2O  H2CO 
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COMPOUNDS PERCENTAGE 

Methane 50-75 

Carbondioxide 25-50 

Nitrogen 0-10 

Hydrogen 0-1 

Hydrogen sulphide 0-3 

Table 2: Chemcical Characteristics 

VI. CONCLUSION 

This method of extraction of biogas is simplest and also 

economical. It can also be made in smaller ones for the 

usage for industries and houses. And this biogas after the 

treatment and upgrading can be used in the vehicles which 

reduces the carbondioxide emission and also pollution and 

extraction biogas from this waste water not only we can 

produce biogas at the same time we can reduce the pollution 

and the aquatic life. 
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