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Abstract— This work focuses on monitoring the general 

characteristics of Distillery Spent Wash. The Distillery 

Wastewater is taken from Goa Distilleries. Because of the 

high concentration of organic and inorganic content, the 

distillery spent wash is the potential source of renewable 

energy and difficult to treat. By knowing the characteristics 

proper treatment method can be applied. Study characteristics 

includes Colour-Dark brown, pH-2.8-3, Hardness-3200mg/l, 

Total solids-41500mg/l, Total Suspended solids-4500mg/l, 

Total Volatile solids-24500mg/l, BOD5-63000mg/l, COD-

89000mg/l, Chlorides-6000mg/l, Nitrate-7340mg/l, 

Sulphate-4300mg/l and Total Phosphate-800mg/l. 
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I. INTRODUCTION 

Distillery industries are the agro-based industries with high 

organic and inorganic contents which are high strength 

wastes and difficult to dispose. Ethanol produces as a by-

product in the distilleries, create a great destruction of natural 

and human resources. Alcohol production in the country has 

been lagging behind around 1500-1700 million liters per 

annum. 

 Ethyl alcohol, alcohol, ethanol, spirit, denatured 

spirit, etc. these are various descriptions for this agriculture-

based product. The use of agro-based alcohol for manufacture 

of industrial chemicals and fuel ethanol depends upon the 

crude oil prices. The recent trend of increase in the crude oil 

prices shows possibilities of greater use of agro based alcohol 

for various applications. This clearly indicates that all over 

the globe there will be tremendous demand for agro-based 

alcohol for industrial as well fuel purpose. The company 

proposes to manufacture ENA (Extra Neutral Alcohol), 

rectified spirit, Technical alcohol from grains like sorghum, 

bajra, broken rice, Wheat, Barley etc. Alcohol manufacture in 

distilleries consists of four main steps viz. feed preparation, 

fermentation, and distillation and packaging. Distillation step 

is the main source of wastewater generation, where the large 

volumes of dark brown effluent (termed as spent wash, 

stillage, slop or vinasse) are generated at the temperature 

range of 71–81°C. The spent wash is acidic and loaded with 

organic and inorganic salts, resulting in high electrical 

conductivity (EC). It is a very complex, caramelized and 

cumbersome agro industrial waste. However, the pollution 

load of the distillery effluent depends on the quality of raw 

materials used, unit operations for processing of grains and 

process recovery of alcohols. 

II. MATERIALS & METHODS 

The Distillery Spent Wash sample was brought from Goa 

Distilleries. Goa is a state in India within the coastal 

region known as the Konkan, in Western India. It is bounded 

by Maharashtra to the north and Karnataka to the east and 

south, with the Arabian Sea forming its Western coast. It is 

India's smallest state by area and the fourth smallest by 

population. Goa has the highest GDP per capita among all 

Indian states that is two and a half times that of the country. It 

was ranked the 'best placed State' by the "Eleventh Finance 

Commission" for its infrastructure and ranked on top for the 

'best quality of life' in India by the National Commission on 

Population based. Panaji is the state's capital, while Vasco da 

Gama is its largest city. The current population of Goa is 

estimated to be 3.1046 million, the population density of Goa 

is 394 persons per square kilometer. Its population has a 

growth rate of 8.23% every decade. 

 Grab sampling of the sample was done and brought 

to the Environmental laboratory of civil engineering 

department, PDA college of Engineering, Kalaburgi. The 

Physico -chemical characteristics were tested as per methods 

prescribed by CPCB for the examination of water and 

wastewater (21st edition, 2012). 

III. RESULTS & DISCUSSION 

The physico-chemical characteristics of Distillery Spent 

Wash are presented in table 1[1] 

Sl. 

No 
Characteristics Units 

Distillery Spent 

Wash 

1 Colour hazen Dark Brown 

2 Odour - 
Unpleasant burnt 

sugar 

3 pH - 2.8-3 

4 Total Hardness mg/l 3200 

5 Calcium Hardness mg/l 2400 

6 
Magnesium 

Hardness 
mg/l 1200 

7 BOD
5
 @ 20

0

C mg/l 63000 

8 COD mg/l 89000 

9 Total solids mg/l 41500 

10 
Total suspended 

solids 
mg/l 4500 

11 
Total Volatile 

solids 
mg/l 24500 

12 
Total Dissolved 

solids 
mg/l 37500 

13 Chloride mg/l 6000 

14 Sulphate mg/l 4300 

15 Phosphate mg/l 800 

16 Nitrate mg/l 7340 

17 BOD/COD - 0.7078 

Table 1: Physico-Chemical Characteristics of Distillery 

Spent Wash 

 Distilleries generate (i) spent wash from distillation 

column; (ii) spent lees from analyzer column and (iii) other 

wastewaters like fermenter washings, fermenter cooling, 

floor washings, spillage and cooling. Among these, spent 

wash is of major environmental concern owing to its quantity 

https://en.wikipedia.org/wiki/States_of_India
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Coastal_region
https://en.wikipedia.org/wiki/Coastal_region
https://en.wikipedia.org/wiki/Konkan
https://en.wikipedia.org/wiki/Western_India
https://en.wikipedia.org/wiki/Maharashtra
https://en.wikipedia.org/wiki/Karnataka
https://en.wikipedia.org/wiki/Arabian_Sea
https://en.wikipedia.org/wiki/States_and_territories_of_India
https://en.wikipedia.org/wiki/List_of_states_and_territories_of_India_by_population
https://en.wikipedia.org/wiki/List_of_states_and_territories_of_India_by_population
https://en.wikipedia.org/wiki/GDP_per_capita
https://en.wikipedia.org/wiki/Panaji
https://en.wikipedia.org/wiki/Vasco_da_Gama,_Goa
https://en.wikipedia.org/wiki/Vasco_da_Gama,_Goa


General Characteristics of Distillery Spent Wash 

 (IJSRD/Vol. 6/Issue 05/2018/121) 

 

 All rights reserved by www.ijsrd.com 528 

and quality. About 10-15 liters of spent wash is generated for 

every liter of alcohol produced and is characterized by high 

BOD-63000mg/l, COD-89000mg/l, Total solids-41500mg/l, 

Chloride-6000mg/l Sulphate-4300mg/l, Total Phosphate-

800mg/l, Nitrate-7340mg/l, Color- dark brown and low pH- 

2.8-3.About 50% of the organic and inorganic matter are 

present as reducing sugars. This Distillery Spent Wash is 

strong waste as depicted from BOD and COD values. It is 

highly acidic in nature with high values organic and inorganic 

dissolved solids. It also consist of high value of Sulphate, 

Total phosphate and Nitrate. For biological decomposition 

the BOD/COD ratio should be 0.60 but BOD/COD ratio is 

0.7078 so this waste can be biologically treated. As the waste 

consist of high value of Phosphate concentration if it is 

discharged without any treatment it leads to algal bloom. The 

Highly Acidic waste if it is discharged without treatment 

leads to corrosion this waste cannot be discharged without 

any treatment. 

 The effluent standards notified by Ministry of 

Environment and Forest (MoEF), Government of India vide 

GSR 176(E), April 2, 1996, require that the effluent from 

distillery industry should have pH between 5.5-9; suspended 

solids 100 mg/L, and maximum BOD level of 30 mg/L for 

disposal into water courses and 100 mg/L for disposal on 

land. It is suggested that all efforts must be done to remove 

colour and unpleasant odour, as far as possible. If land 

application is envisaged as secondary treatment system, BOD 

is allowed up to 500-1,000 mg/L. However, the drainage 

water from the land after such treatment has to satisfy BOD 

limit of 30 mg/L and nitrate as nitrogen should not be more 

than 10 mg/L. Further, the underlying groundwater should 

not have a BOD more than 3 mg/L and 10 mg/L of nitrate 

(CPCB, 2002). 

IV. CONCLUSIONS 

1) The High value of BOD, COD, Chlorides, sulphates, 

Nitrate, Total phosphate, TS, TDS, TVS depicts the 

Distillery Spent wash is very high strength waste. 

2) BOD/COD ratio is 70.78%, Hence it can be easily 

degraded biologically. 
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