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Abstract— The present study was conducted to visualize 

characteristics of spentwash and its methods of treatment to 

reduce its effect on environment. Spentwash is a thick, 

viscous and dark brown coloured liquid which is a residue, 

left after distillation process. It contains very high 

concentration of organic and inorganic dissolved solids, also 

it is considered as one of the most polluting liquid waste. For 

treatment of spentwash, most of the industries follow 

Biomethanation process as first stage treatment process and 

conventional biological treatment such as Activated Sludge 

Process, Trickling filter as second stage treatment. Due to 

high concentration of dissolved pollutants even after two 

stage treatment process, the prescribed standards are rarely 

met for spentwash disposal. The prescribed standard given by 

Central Pollution Control Board for BOD is 100 mg/l for 

disposal of spentwash on land as irrigation water. Other 

methods for treatment and disposal of spentwash include 

composting, concentration and incineration, also disposal by 

dilution in sea or estuary. Successful treatment and disposal 

of spentwash mainly depend on proper management practices 

and attempts made to reduce the impact of spentwash on soil 

properties and groundwater. 
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I. INTRODUCTION 

In India, production of alcohol by fermentation from 

sugarcane molasses has been used for the disposal problem 

of molasses. Sugarcane molasses is the byproduct of sugar 

industry which generated during sugar production, sugarcane 

molasses contain 50% fermentable sugar and about 4 to 10 kg 

of molasses which is required for of alcohol production. 

Molasses is the dark brown, putrid, viscous liquid, which is 

used for industrial fermentation process. Molasses are diluted  

1 to 3 fold for effective fermentation process and purification 

of spirit [2]. During production of ethyl alcohol, the diluted 

molasses along with yeast culture is allowed to undergo 

fermentation. This fermented liquid is passed through the 

distillation unit to produce ethyl alcohol. After distillation a 

thick, viscous, dark brown coloured liquid remains at the 

bottom and is known as "Spent Wash" [4]. Spent wash 

generated from the distillery industry depends on quality of 

Molasses and fermentation process.  Spent wash is highly 

acidic, having strong odour, variety of recalcitrant colouring 

pigment as melanoidins, metal sulfides and phenolics are 

responsible for dark brown colour of spent wash [2]. It also 

contains a very high concentration of organic and Inorganic 

contaminants. Different environmental regulatory bodies 

worldwide have already set norms for the waste discharge 

from industries. In India for instance, distillery industry had 

been told to achieve zero discharge of spent wash by 

December 2005 according to the charter of Central Pollution 

Control Board, the apex pollution control authority. 

It has been observed that most of the distillery 

industries in India have adopted Biomethanation process as a 

first stage treatment for spentwash. Biomethanation process 

is mainly adopted for production of methane gas, along with 

some trace amount of Hydrogen Sulphide. Unfortunately 

none of the industries follows a conventional biological 

treatment as second stage treatment, due to which 

biomethanated spentwash is directly discharged into the 

water bodies or land masses, which causes huge pollution 

load on the surrounding environment.   

II. MATERIALS AND METHEDOLOGY 

A. Composition of Spentwash: 

Spentwash is a waste liquid residue left after the distillation 

process. Most of the distilleries use bath fermentation mode 

and it generates about 12–15 liters of spent wash generated 

per liter of alcohol produced. The untreated distillery effluent 

is a high strength wastewater and can severely affect the 

environment if not properly treated. Typical characteristics of 

distilleries spentwash are as follows [2]: 

Sl.No. Parameters 
Range - mg/l (except 

pH) 

1 pH 3 to 4.5 

2 BOD 50,000 to 60,000 

3 COD 1,10,000 to 1,90,000 

4 Total Solids 1,10,000 to 1,90,000 

5 
Total Suspended 

Solids 
13,000 to 15,000 

6 
Total Dissolved 

Solids 
90,000 to 1,50,000 

7 Chlorides 8,000 to 10,000 

8 Phenols 8,000 to 8,500 

9 Sulphate 7,500 to 9,000 

10 Phosphate 2,500 to 2,700 

B. Distillery Effluent Discharge Standards: 

Due to such heavy polluting characteristic of spentwash, 

Ministry of Environment & Forestry has specified certain 

standards to industries for disposal of Spentwash. 

Sl. 

No. 
Parameter Standards 

1 pH 5.5 to 9.0 

2 Colour & Odour Nil 

3 

BOD3 at 270C  

(i) 
Disposal into land 

Surface or Rivers 
30 mg/l 

(ii) 
Disposal on land for 

Irrigation 
100 mg/l 

(iii) Suspended Solids 100 mg/l 
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C. Impact Of Distillery Spentwash On Environment: 

Following are some of the major impacts of Spentwash on 

surrounding Environment [3] : 

 Discharge of wastewater with high TDS would have 

adverse impact on aquatic life and to make unsuitable 

water for drinking purpose, if used for irrigation reduce 

the crop yield, corrosion in water system and pipe line.  

 Suspended solids in wastewater reduce the light 

penetration and plant production as a result in receiving 

water by increasing turbidity it can also clog the fish 

gills.   

 High amount of BOD in the wastewater leads to the 

decomposition of organic matter under the anaerobic 

condition that produces highly objectionable products 

including Methane (CH4), Ammonia (NH3), and 

Hydrogen Sulphide (H2S) gas.  

 Low Dissolved Oxygen (DO) in water bodies affect the 

aquatic life as DO drops, fish and other species are 

threatened and may get killed.  

 Fall in DO levels causes undesirable odours, tastes and 

reduce the acceptability of water for domestic purpose.   

 In steam generation, DO is one of the most important 

factors causing corrosion of the boiler material.   

 Generally, industrial wastewater changes pH level of the 

receiving water body. Such changes can affect ecological 

aquatic system; excessive acidity particularly can result 

in release of hydrogen sulphide (H2S) to air.  

 Alkaline nature of wastewater causes declination in plant 

growth and crop growth.  

 Colour and odour of the effluent of distillery was red 

brown in colour with unpleasant odour of Indol, Sketol 

and other sulphur compounds.  

 Spent wash is a complex, multi component stream that is 

known to cause considerable fouling.  

 

D. Treatment And Disposal Alternatives Of Spentwash: 

Spentwash has a very high concentration of organic and 

inorganic pollutants and disposal of the same without 

treatment will cause a huge impact on the environment. 

Following are some of the treatment and disposal alternatives 

for Spentwash, which may reduce its adverse effect on 

environment [5]: 

 Biomethanation followed by irrigation. 

 Biomethanation & Secondary treatment followed by 

irrigation or disposal in surface water. 

 Composting, with or without Biomethanation. 

 Controlled land application with or without 

Biomethnation. 

 Concentration & Incinaration with energy recovery. 

 Disposal by dilution in sea or estuary after 

Biomethanation.  

Most of the industries prefer holding the spentwash 

in large lagoons which will be usually unlined and storing the 

spentwash, allowing it settle or evaporate as a first stage 

treatment process. The same is then directly discharged into 

the landmass for irrigation or water bodies. Whenever the 

spentwash is stored in an unlined lagoons, groundwater will 

be polluted to a greater extent. As per the study conducted by 

Central Pollution Control Board and Ministry of 

Environment & Forestry, most of the treatment do not fail 

because of treatment methods, but it is mainly due to the poor 

management of Treatment facilities in the industries. 

1) Biomethanation Followed By Irrigation: 

Biomethanation process is one of the widely used treatment 

method for treatment of distillery spentwash. Main advantage 

of this method is generation of Methane gas as a byproduct, 

which can be used as source of energy in the industry. There 

are mainly 3 types of reactors viz. upflow or downflow fixed 

film reactors, upflow partially fluidized bed reactors and 

complete fluidized bed reactor.  

The above reactor systems when designed and 

operated properly can produce a satisfactory results. They are 

capable of treating spentwash with BOD3 in the range of 

40,000 to 50,000 mg/l with an efficiency of 90 to 95%. The 

generation of gas production will be at the rate of 0.40 to 0.50 

m3/kg of COD removed having a composition of 56 to 60% 

of methane, 40 to 50% of Carbon dioxide and 1.0 to 1.50% 

Hydrogen sulphide. Even after treatment with the above said 

efficiency, effluent BOD3 will be 4,000 to 5,000 mg/l. If the 

treated spentwash needs to be disposed as irrigation water 

BOD should be 100mg/l as per the prescribed standards by 

Central Pollution Control board. To reduce excess organic 

contaminants conventional secondary treatment needs to be 

followed, which may result in satisfactory characteristics of 

treated spentwash. 

2) Biomethanation & Secondary Treatment Followed By   

Irrigation Or Disposal In Surface Water: 

Biomethanation process is same as discussed in the above 

article. To meet the requirement of effluent standards, a 

secondary biological treatment is necessary. Activated 

Sludge Process is one of the most widely used secondary 

treatment units. The design consist of two stage aeration 

process and a secondary settling tank. As per the studies 

conducted by Central Pollution Control Board, Activated 

Sludge Process can reduce the BOD levels from 300 to 500 

mg/l. The efficiency of the treatment system depends on the 

adequate concentration of Biomass in the aeration tank and 

recirculation of settled Biomass from the settling tank back to 

aeration tank [5]. 

The energy requirement of the Activated Sludge 

Process is directly proportional to removal of BOD. To 

reduce the energy requirement, the input wastewater can be 

passed through another anaerobic reactor which reduces the 

BOD to certain extent, Hence reducing the BOD of input to 

Activate Sludge Process. Assuming the treated effluent has a 

BOD of 500mg/l, it needs to be diluted in the ratio 1:5 to meet 

the prescribed standards. In case the dissolved organic solids 

concentration in the effluent is more, then the dilution will be 

governed by the limit prescribed for irrigation water, i.e. 2100 

mg/l. In case the treated wastewater needs to be disposed in 

inland surface water, then efforts are to be made to reduce the 

BOD from 300 to 350 mg/l. In such case the required dilution 

would be 10 to 12 times to meet the standard of 30 mg/l. 

3) Composting, With Or Without Biomethanation: 

Composting process aims at converting nutrients of 

spentwash into useful manure. The raw materials required for 

composting are spent wash, microbial culture and a filler 

material usually Pressmud from sugar industry or agricultural 

residue. There are two types of composting process aerobic 

& anaerobic composting process that can be used.  
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a) Aerobic Composting 

Windrow composting is one of the widely used aerobic 

composting method, it consist of arranging the filler material 

(Pressmud) in piles of length upto 400m in length and 

spraying a predetermined amount of Spentwash along with 

addition of microbial culture. Usually the Spentwash to filler 

material (Pressmud ) ratio is 2.50 to 3.00 :1.00 (w/w). This 

ratio changes based on water holding capacity of different 

filler material. The Spraying of spentwash is done at an 

average interval of 3days, which helps in increased 

absorption, oxygen supply for the growth of microorganisms 

and dissipation of heat. The moisture content maintained with 

spentwash  during the composting process is 50 to 60%.  

b) Anaerobic Composting 

This process is similar to aerobic composting except there 

will not be any aeration or mixing of composting material. It 

is usually carried out in 5 to 6m wide, 50 to 100m length and 

1 to 1.5m deep pits. The composting process takes about 30 

to 45 days to complete and the amount of spentwash used in 

anaerobic composting is less than aerobic composting. If 

Biomethanation spentwash is used for composting, 

requirement may be more. Composting should be carried out 

on an impervious floor and lined pits. 

Success of composting process depend on 

availability of pressmud or any suitable filler material and 

control of various environmental factors like C:N ratio, 

moisture, temperature, microbial culture and pH. Availability 

of pressmud is as filler material is also important factor and 

alternate arrangement to availability of pressmud need to be 

made to have a continues supply of filler material throughout 

the year. Composting process along with other treatment has 

been used successfully in many industries for treatment of 

Spentwash, but care has to be taken for storing and leaching 

of spentwash into the groundwater. 

4) Controlled Land Application With Or Without 

Biomethnation: 

Spentwash can be applied as a organic manure    where 

sufficient land is available nearby. The distribution of 

spentwash should be done uniformly and at the rate of 20 to 

40 m3/ha and application should be only once a year. Such 

practice is rarely used in India and its effect on soil properties 

and ground water quality are yet to be investigated in detail. 

5) Concentration & Incineration With Energy Recovery: 

Concentrating spentwash by heating it is a common method 

used for energy recovery. Auxiliary fuels are used along with 

concentrated spentwash to generate heat. The dried 

spentwash is burnt together with baggase and coal in the ratio 

of 45:50:5(spentwash:baggase:coal).  The residue left after 

energy recovery can be used as manure for fields.  

6) Disposal By Dilution In Sea Or Estuary After 

Biomethanation: 

Disposal of spentwash through dilution in sea or estuaries is 

a feasible alternative, provided that 

 Disposal should not interfere with traditional use of 

water source. 

 It should not cause any environmental nuisance such as 

reduction of dissolved oxygen and degradation of 

ecological system. 

 There should not be any Bioaccumulation of toxic 

substances, which may be present in waste. 

Spentwash does not contain any toxic substance and disposal 

of the same into sea water will not be much of a problem, if 

proper care is taken during design of diffuser outfall and its 

mixing zone in the water body. 

III. CONCLUSION 

Distilleries contribute one of major polluting wastewater 

called Spentwash. It causes extensive amount of soil and 

water pollution. Elimination of colour and other pollutants 

have become increasingly important from environmental and 

aesthetic point of view. The treatment of distillery wastewater 

to the extent that would make it safe to dispose in the 

environment has not been possible. In most cases spentwash 

is biomethaniated along with secondary biological treatment 

such as Activated Sludge Process and Trickling Filters. The 

treated effluent needs to be diluted further to meet the 

prescribed standards. The secondary treatment requires high 

amount of energy on a continues basis and hence is not a 

feasible and economical option. The disposal of spentwash 

on land surface is a temporary in nature, but proper 

management practices needs to be followed to reduce the 

effect on groundwater and soil properties.  
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