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The department of alcohol technology is engaged
in academic, research & development and extension
activities in the areas of alcohol production and distillery
effluent treatment. The department gives guidance to
the alcohol industry for achieving maximum yield from
various feedstocks and improving quality of various
finished products, viz. rectified spirit, extra neutral alcohol
(for potable use) and ethanol. The department also
offers guidance for water conservation in distilleries
and achieving “Zero Liquid Discharge”of effluent
generated in the distillery. The department is engaged
as consultant / inspection agency for various molasses
and non-molasses based distilleries and distillery effluent
treatment projects. The department also provides
technical inputs to various Government agencies. It
compiles and publishes a book on “Technical
Performance of Distilleries affiliated to co-operative
sugar mills in Maharashtra State”. It also conducts a
one and half year duration Post-Graduate Diploma
course in Industrial Fermentation and Alcohol
Technology and various short-term courses in the area
of alcohol technology for technical personnel working
in distilleries.

RESEARCH AND  DEVELOPMENT
Method for Measurement of Foaming
Characteristic of Sugarcane Molasses and Effect
of Foaming on Alcoholic Fermentation

Foam generation during fermentation process has
long been a serious problem faced by molasses based
distilleries and it is related to the molasses composition.
There are various factors and components of molasses
that can enhance the foaming characteristic of

molasses such as nitrogen/protein content or
polysaccharide content of molasses. Foaming causes
various problems like occupying part of working
volume of the fermenter, wild yeast and bacterial
contamination, reduction in pump efficiency etc.
Work was carried out to estimate the foaming
characteristic of molasses. A laboratory instrument
was developed to measure the foaming characteristic
of molasses samples under standard conditions. The
method was found to be very effective in determining

 !"#$#!% &'"$(#!#)*

Table 34 : Foaming characteristic of molasses samples

Kumbhi Kasari SSK 1.100 9.0 0.21 15 25.0 16.0
TK Warana SSK 1.100 9.0 0.21 15 16.0 7.0
Thiru Arooran Sugars 1.100 9.0 0.21 15 12.0 3.0
Lok. Baburao Patil SSK 1.100 9.0 0.21 15 13.5 4.5
Sanjivani SSK 1.100 9.0 0.21 15 21 12.0
NSL Sugar, Karnataka 1.100 9.0 0.21 15 12.0 3.0
Doodhganga Krishna SSK 1.100 9.0 0.21 15 25.0 16.0
Kartik Agro 1.100 9.0 0.21 15 12.0 3.0
Majalgaon SSK 1.100 9.0 0.21 15 15.0 6.0
KCP Sugars 1.100 9.0 0.21 15 12.0 3.0

Fig. 25 : Laboratory instrument developed for measurement
of foaming characteristic

the quality of molasses with respect to its foaming
characteristic. The schematic diagram of instrument
is given in Fig. 25.

Molasses samples from different distilleries were
tested for their foaming characteristics with this newly
developed method in VSI laboratory. Selected ten
samples of molasses were tested thrice for getting
consistent results. The average values are given in
the following table.

Name of mill Specific
gravity

of
wort

Initial
Liquid
Level

(cm)

Air
Flow

(NM 3/Hr.)

Aeration
Time

(min.)

Final
Liquid +

Foam
Level
(cm)

Foam
Level

(cm)
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It can be seen from the table that the molasses
samples of  Kumbhi Kasari SSK and Doodhganga
Krishna SSK showed 16 cm rise in liquid foam level
due to foam generation when  air was sparged at a
fixed rate of 0.20 m3/hr for 15 minutes at 1.100 specific
gravity of wort. The rise in foam level was very high
as compared to the foaming characteristics of other
samples. This observation was also supported by the
concerned factories as they were facing severe
foaming/operational problem in their plants. The
molasses samples of  Kartik Agro and KCP Sugars
showed 3 cm rise in foam level which was lowest as
compared to the other molasses samples.

This is the first time that such kind of analysis has
been reported. This would help the distilleries in taking
appropriate remedial measures for controlling foaming
during fermentation.  This will also help in identifying
the components of molasses which influence and
increase the foaming characteristic.

Studies on Improving Molasses Quality and
Effect of Sludge, Ca, VFA, SO2 Content and
Microbial Count of Molasses on Fermentation
Proces

    Work on this new project was initiated jointly with
the Department of Sugar Technology. The aim of the
project is to improve the quality of molasses without
hampering or affecting the sugar manufacturing
process or sugar quality.

It is necessary to keep the levels of sludge, Ca,
VFA, SO2 content and microbial count of molasses
under control for running the continuous fermentation
process. It is, therefore, necessary to modify sugar
manufacturing process in such a way that  molasses
of desired quality is produced.

Work was carried out at Loknete Baburao Patil
SSK Ltd. The VFA of molasses was found to be above
12000 ppm, which was creating problems in the
operation of continuous fermentation process. The
volatile acidity level at different stations in sugar
manufacturing process was measured. Various
measures were taken to reduce the volatile acidity
during sugar manufacturing process. This ultimately
resulted in bringing down the volatile acidity of fresh
molasses to 8000 ppm.

Work was also undertaken to develop a reliable
method to determine the SO2 content of molasses.
Preliminary results on the use of this method gave
encouraging results. However, further work has to
be carried out for application of the method on plant
scale. Work on this project will be continued during
the coming year.

Performance Evaluation of Bio-digesters,
Evaporation, Membrane Filtration (RO) and
Incineration Systems for Distillery Effluent

The Central Pollution Control Board, New Delhi,
sponsored a project to VSI for  undertaking
performance evaluation studies of Bio-digester,
Evaporation and Reverse Osmosis and Incineration
systems for disposal of spentwash. Based on these
studies, the guidelines will be prepared and control
options to improve the performance of biomethanation
plants and evaporation/membrane filtration (RO)
systems or spentwash fired boilers will be worked out.

The project was started in the year 2008. Under
the project, ten different distilleries across the country
were to be studied for the systems they were
implementing for disposal of spent wash. Out of these,
detailed studies in eight distilleries were completed
three of which were studied in the previous year.
Collection of design data, operating conditions/
parameters and performance evaluation of biogas
plants, multi effect evaporation (MEE) plants, RO
plants and spentwash fired boilers was completed.
Occurrence of stoppages, reasons for stoppages and
other problems faced by the units were discussed in
detail with the staff during the visits. Various bottle
necks in the process operations of different effluent
treatment plants were identified for compilation of
data.

The performance evaluation work of 1) Dharni
Sugars and Chemicals, (TN) 2) Kanoria Chemicals
and Industries (GJ), 3) Dhampur Sugars (UP), 4)
Jubilant Life Sciences (UP) and 5) Haryana Distillery
(HR) was completed in this year.

Development of Standards and Guidelines for
Grain Based Distillery Waste in India

The Central Pollution Control Board (CPCB), New
Delhi, sponsored this new project to VSI. The
proposed study will help CPCB to evolve new
standards and guidelines for disposal of solid, liquid
and gaseous effluents from grain based distilleries in
the country. It will also help them to monitor and control
the pollution problems arising from grain based
distilleries. It will identify bottlenecks in the
performance of existing effluent treatment systems
in the grain based distilleries and the methods to
resolve the problems. It will also help in identifying
new technologies for improving the performance of
grain based distillery effluent treatment plants. Data
on pollution control norms from countries producing
grain ethanol will be collected and compiled.
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Work on compilation of list of grain based
distilleries in India was initiated. Literature survey
work on standards of disposal of grain based
distilleries waste in various countries was also initiated.

Studies on Spent Wash plus Biomass Gasification
Technology for Achieving Zero Liquid Discharge

The investigation and evaluation of technical and
financial aspects of the above technology was done
for Kopargaon SSK.  Latest information and scientific
literature on gasification of biomass was collected.
Theoretical and exploratory studies on downstream
products from syngas were carried out.

After detailed studies and long deliberations on
techno-commercial aspects, a draft of agreement was
finalized which was to be signed between Kopargaon
SSK and Rochem Separation Systems Pvt. Ltd. The
agreement draft was also forwarded to the
Commissioner of Sugar, Government of Maharashtra.
It is proposed to continue these studies further.

Development of Thermotolerant Yeast Strain for
Alcohol Production

Previous experiment carried out on 10 litre
fermenter scale to test the performance of selected
strain of yeast (TSC-20073) at higher temperatures
was continued. Experiments were carried out at
controlled and uncontrolled temperatures. Cooling
water for controlling fermentation temperature was
not used in experiments at uncontrolled temperature.
Fermentation at uncontrolled temperature was carried
out during different seasons to study the effect of
change in ambient temperatures on fermentation
efficiency. Two molasses samples from two different
factories viz. Someshwar SSK  (M-1) and TK Warana
SSK (M-2) were used for the experimental work.
The fermentation experiment was carried out at
uncontrolled temperature starting with 33°C. Figure
26 illustrates the temperature and pH profiles during
the fermentation process using M-1 molasses. In this
experiment, the temperature of fermentation was
allowed to increase without any control. The effect
of increasing temperature on yeast cell growth, sugar
consumption rate and ethanol production rate was also
studied.

The results of sugar consumption and ethanol
production at uncontrolled temperature using M-1
molasses are shown in Figure 27. The sugar was almost
completely consumed under uncontrolled fermentation

temperature conditions. The fermentation was
completed in 25 hr with ethanol  yield of 9.40 % (v/v).

Figure 28 illustrates the temperature and pH
profiles during the fermentation process where M2
molasses was used having initial fermentable sugar

concentration of 16 %. The fermentation broth
temperature was 390 C before inoculation. This was
brought down to 33°C at the time of inoculation.
During fermentation the temperature gradually
increased to 400 C in the initial 13 hours and
subsequently remained constant up to completion of
fermentation

Sugar consumption and ethanol production at
uncontrolled temperature using M-2 molasses is
shown in Figure 29. It can be seen thatethanol yield
reached to 9.59 % (v/v) after 30 hours of
fermentation. The increase in fermentation time might

Fig. 26 : Temperature and pH profile at uncontrolled temperature using M-1

Fig. 28 : Temperature and pH profile at uncontrolled temperature using M-2

Fig. 27 : Sugar consumption and ethanol production at uncontrolled
temperature using M-1
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be due to the fermentation temperature, which
reached to almost 40°C. At this temperature, effect

of ethanol stress on yeast cell might have started
increasing.

Results of 10 litre scale experiments using
thermotolerant strains under condition of uncontrolled
temperature are promising. In distilleries where cost
saving is the main agenda, performing fermentations
under uncontrolled temperature conditions using TSC-
20073 strain would be of great use. The thermotolerant
yeast strain produced ethanol with a maximum yield
and efficiency of 302.23 L/ton and 90.14 %
respectively. Maximum temperature reached during
the experiment depends on the ambient temperature.
Under uncontrolled fermentation conditions maximum
temperature of 40°C was reached but in spite of this
yeast viability, ethanol production yield and efficiency
did not decrease. Thus, the temperature tolerant yeast
strain has the capacity to perform fermentation at
higher temperature which is very important from
economic point of view in distilleries.

In order to find out the optimum fermentation
temperature of thermotolerant yeast, fermentations
were also carried out at different controlled
temperatures from 33oC to 40oC as given in Table
35. Kinetic studies were carried out in order to
determine maximum ethanol yield and productivity.
The optimum temperature of fermentation for this

strain (TSC-20073) was found to be 36oC. However,
the yeast was able to ferment even at 40oC without
drastic reduction in fermentation efficiency (FE) The
ethanol concentration in the fermentation wash was
found between 9.25 % (v/v) to 9.47 % (v/v) from
16% fermentable sugars (FS) with an efficiency of
91.94 %. The selected strain will be tested on 100
litre pilot scale in next few months.

EXTENSION AND ADVISORY SERVICES

Detailed  Project Reports( DPRs) for New
Distilleries, Modernization of Existing Units and
ETPs Completed During the Year

The Detailed Project Reports as given in Table 36
were prepared by the department.

CREP Reports

The department prepared report as per the CREP
norms for Tulja Bhavani SSK.

Tender Documents

The department provided guidance to factories in
preparation of comprehensive tender documents
required for erection of various plants by member
distilleries as listed below in Table 37.

Technical Meetings and Comparison of
Technical Offers (SLMPC)

The staff of the department attended the Pre-bid,
Technical Sub-Committee and State Level Machinery
Purchase Committee (SLMPC) meetings at MRSSK
Sangh Ltd., Mumbai for the following distilleries as
detailed in Table 38.

Visits

During 2010-11 the staff of department visited
various member and non-member distilleries in
Maharashtra  and  other states, government offices,
institutions etc. for different assignments.  The staff
paid total 162 visits for various assignments as detailed
in Annexure XIII.

Fig. 29 : Sugar consumption and ethanol production at uncontrolled
temperature using M-2

Table 35 : Alcoholic fermentation by thermotolerant yeast (TSC-20073)
at various temperatures on 10 liter fermenter scale

 Particulars
33 34 35 36 37 38 39 40

Time taken in hours for 30 30 30 30 30 33 35 36

achieving maximum alcohol

Ethanol produced, % (v/v) 9.42 9.40 9.44 9.47 9. 39 9.33 9.28 9.25

Fermentation Efficiency, % 91.45 91.26 91.65 91.94 91.1690.58 90.09 89.80

Temperature oC
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Table 36 : Detailed project reports prepared during the year

           Name of mill      Plant configuration Assignment details

Siddapur Distilleries Ltd. Rectified Spirit and Extra Neutral Expansion of 60 KLPD
Alcohol (MPR distillation) distillery to 75 KLPD

Mula SSK Anhydrous Alcohol (Molecular Sieve 30 KLPD ethanol project
Dehydration (MSDH) technology)

SMSM Patil SSK Rectified Spirit and Extra Neutral Modernization of existing 60
Alcohol (MPR distillation) KLPD distillery

Mula SSK Rectified Spirit and Anhydrous Modernization of existing 30
Alcohol (MPR distillation) KLPD distillery

Dyaneshwar SSK Rectified Spirit (MPR distillation) Modernization of existing distillation
section of 45 KLPD distillery

Bhima SSK, Patas Anhydrous Alcohol (Molecular Sieve 30 KLPD ethanol project
Dehydration (MSDH) technology)

Kumbhi Kasari SSK Rectified Spirit and Extra Neutral Modernization of existing 30
Alcohol / Anhydrous Alcohol (MPR  KLPD  distillery
distillation and Molecular Sieve
Dehydration (MSDH) technology)

Kumbhi Kasari SSK Anhydrous Alcohol (Molecular Sieve30 KLPD Ethanol Project
Dehydration (MSDH) technology)

Siddheshwar SSK, Kumthe Biogas (CSTR technology) Bio-methanation plant to treat
330 M3/day of distillery spent wash.

Table 37 : Tender documents prepared

    Name of mill  Plant configuration Plant capacity

Makai SSK RS /ENA 30 KLPD Distillery

Makai SSK Biogas plant 350 M3/day spentwash feed

Rena SSK Anhydrous Alcohol 30 KLPD (Molecular Sieve based

dehydration technology)

HK Ahir SSK RS /ENA / Anhydrous Alcohol with 30 KLPD

integrated spentwash evaporation plant

Sanjivani (Takli) SSK MPR distillation (Distillery modernization) 60 KLPD

Sanjivani (Takli) SSK Anhydrous Alcohol (MSDH technology) 60 KLPD

Dnyaneshwar SSK MPR distillation 45 KLPD

Mula SSK Anhydrous Alcohol (MSDH technology) 30 KLPD

Recommendation of Proposals

For installation of new distilleries and ETP plants
as well as for modernization and modification of
distilleries and ETP plants, VSI’s technical

recommendations are required. During the year,
department gave recommendations for the distilleries
which are detailed in Table 39.
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Inspection of Plant and Machinery /Consultancy
Services

Different distilleries request VSI to inspect the
plant and machinery during the plant erection period
and supervise the commissioning and performance
trial run. The department carried out the inspection/
consultancy services work as given in Table 40.

Table 38 : Technical meetings (SLMPC) and comparison of technical offers

            Name of mill                                                           Details

Technical Prebid and Technical 30 KLPD Distillery plant
subcommittee meeting for 600 M3/day spentwash feed biogas plant
Bhaurao Chavan SSK 600 M3/day to 120 M3/day (5% Total solids to 25% Total solids)

Spentwash evaporation plant

Technical prebid and Technical 45 KLPD Distillery plant
subcommittee meeting for 500 M3/day spentwash feed biogas plant
Pandurang SSK 500 M3/ day to 167 M3/day (5% Total solids to 15% Total solids)

Spentwash evaporation plant

Technical Prebid and Technical 45 KLPD Distillery plant,
subcommittee meeting for 750 M3/day spentwash feed biogas plant
Vitthalrao Shinde SSK 750 M3/day to 120 M3/day (5% Total solids to 25% Total solids)

Spentwash evaporation plant

SLMPC meeting for 30 KLPD Distillery plant
Makai SSK 350 M3/day spentwash feed biogas plant

SLMPC meeting for 45 KLPD distillery plant,
Vitthlarao Shinde SSK 750 M3/day biogas plant

750 M3/day spentwash evaporation plant (5% to 25% Total solids)

SLMPC meeting for 30 KLPD Anhydrous Alcohol plant based on Molecular Sieve
Rena SSK subcommittee meeting for Dehydration Technology

SLMPC meeting for Proposal of modernization of existing Distillery unit.
Dyaneshwar SSK Ltd.

Checking and Approval of Drawings

Various drawings such as Lay out, GA, Civil and
Structure, P & I diagrams and Invoices were checked
and approved for distilleries as detailed in Table 41 .

Short  term training course for Sanzi Group and Associates, Mumbai



86

Design and Costing of Plant and Machinery

Design and costing of plant and machinery was
carried out for member distilleries as given in the
Table 42.

Yeast Culture Bank

The department  has established a Yeast Culture
Bank, where different cultures of yeast, with various

Table 39 : Recommendations for the distilleries

         Name of Distillery Recommendations

Mula SSK 30 KLPD Anhydrous alcohol based on Molecular Sieve Dehydration

technology

Modernization of 30 KLPD distillery plant to produce RS and AA.

350 M3/day spentwash feed biogas plant

Spentwash evaporation plant (5 % Total solids to 15 % solids)

SMSM Patil SSK Modernization of 60 KLPD distillery to produce RS, ENA and AA.

350 M3/day spentwash feed biogas plant

Spentwash evaporation plant (5 % Total solids to 15 % solids)

Siddapur Distilleries Ltd. Expansion of 60 KLPD to 75 KLPD distillery  to produce RS and ENA

HK Ahir SSK 30 KLPD distillery to produce RS, ENA and AA with integrated

spentwash evaporation

Dharni sugar Ltd. Comments on P&ID’S for pipeline modifications and other comments

MRK Krishna Murthy Sugar Comments on fermentation section P & ID’S

Mills Ltd.

TK Warana SSK Requirement of additional fermenter and spirit storage tank

Kopargaon SSK Cost estimation of  new molasses storage tank

Shidheshwar SSK, Kumthe Requirement of new 6500 MT molasses storage tank

Vitthalrao Shinde SSK Requirement of new 6500 MT molasses storage tank

Kisanveer Satara SSK Requirement of new 6000 MT molasses storage tank

Dnyaneshwar SSK Installation of new degasser, lamella clarifier & gas holder in biogas plant

YM Krishna SSK Increasing the capacity of cooling tower

Someshwar SSK Requirement of Yeast Acidification Tank, piping and structure

specific characters such as, osmo-tolerant, thermo-
tolerant, high alcohol tolerant etc. are preserved.  These
strains are either isolated in the laboratory or collected
from various sources. The department provides these
strains in the form of slants to various member and non
member distilleries across the country.

Based on the feedback received from various
distilleries it was found that the performance of
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Table 40 : Cunsultancy services for extension activities

Name of Distillery Details

KS Patil SSK  350 M3/day spentwash feed Biogas plant. (Continued from last year)

Dr B Ambedkar SSK Project progress of 30 KLPD Distillery to produce RS, ENA & AA

350 M3/day spentwash feed Biogas plant. Spentwash storage tanks and

biocompost yard.(Continued from last year)

Manjara Shetkari SSK 60 KLPD Distillery to produce RS, ENA & AA

350 M3/day spentwash feed biogas plant. Spentwash evaporation plant

Rena SSK 30 KLPD Distillery to produce RS, ENA & AA

350 M3/day spentwash feed biogas plant. Spentwash evaporation

plant. Spentwash storage tanks and biocompost yard

Pandurang SSK 45 KLPD Distillery to produce RS, ENA & AA

500 M3/day spentwash feed Biogas plant. Spentwash evaporation

plant. Spentwash storage tanks and biocompost yard

Makai SSK 30 KLPD Distillery to produce RS, ENA & AA

350 M3/day spentwash feed biogas plant. Spentwash storage tanks and

biocompost yard

Bhima SSK, Patas 45 KLPD Distillery to produce RS, ENA & AA

500 M3/day spentwash feed Biogas plant. Spentwash storage tanks and

biocompost yard. (Continued from last year)

Majalgaon SSK 45 KLPD Distillery to produce RS, ENA & AA

500 M3/day spentwash feed Biogas plant. Spentwash storage tanks and

biocompost yard.(Continued from last year)

Madhukar SSK Inspection of composting yard as per CREP norms

Dnyaneshwar SSK Inspection of composting yard as per CREP norms

Dharni Sugars & Chemicals 30 KLPD–MPR distillery and spentwash  evaporation plant.

Ltd.

MRK Krishna Murthy Sugar Preparation of tender documents and finalization of distillery configuration

Mills Ltd. and specifications of plant and machinery

Cheyyar Co-op Sugar Mills Preparation of tender documents and finalization of distillery configuration

Ltd. and specifications of plant and machinery.
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Table 42 : Design and Costing of Plant and Machinery

      Name of Distillery                                  Type of Equipment

TK Warana SSK Fermenter and Spirit storage tank.
Dnyaneshwar SSK Degasser, lamella clarifier and gas holder of biogas plant.
Ganesh SSK Repairing of distillery equipments.
Kisanveer Satara SSK New distillery plant, evaporation plant, spentwash storage tank & molasses

storage tank.
Bhimashankar SSK New distillery project & cost of production from various raw materials.

Table 41 : Checking and approval of drawings

      Name of Distillery                                  Type of Project

Rena SSK 30 KLPD Distillery to produce RS, ENA & AA.
350 M3/day spent wash feed biogas plant.
Spentwash evaporation plant.
Spentwash storage tanks and biocompost yard.
(The checking and approval of drawings was carried out last year but it was
not completed & therefore it was continued in this year also)

Pandurang SSK 45 KLPD Distillery to produce RS, ENA & AA.
500 M3/day spent wash feed Biogas plant.
Spentwash evaporation plant.
Spentwash storage tanks and biocompost yard.

Makai SSK 30 KLPD Distillery to produce RS & ENA
350 M3/day spentwash feed biogas plant.
Spentwash storage tanks and biocompost yard.

Dharni Sugars & 30 KLPD Distillery to produce RS & ENA
Chemicals  Ltd.,

MR Krishna Murthy Checking of P & IDs of fermentation section.
Sugar Mills Ltd.

Sanjivani (Takli) SSK Availability of space for MPR distillation in existing 45 KLPD distillery.

cultures supplied by VSI was quite impressive.
Satisfied with the performance of the yeast culture,
Bannari Amman Sugars, Shrigonda SSK,  Saswad
Mali Sugars, Kumbhi Kasari SSK  purchased yeast
slant in the current year too. In addition to above
distilleries yeast culture slants were provided to the
following member and non-member distilleries in the
year 2010-11.

 Kothari Sugars & Chemicals.
 Vithal SSK
 Vitthalrao Shinde SSK
 Ghodganga SSK
 Manjara Shetkari SSK
 Lok. Agro Industries
 Lok. Baburao Patil SSK
 Sanjvani (Takli) SSK

Analytical Services

Total 328 samples of various products were
analyzed. The details of samples received and tested
during the year are as under.

Molasses samples : 135
RS & ENA samples :   60
Anhydrous alcohol :   10
Impure spirit :    2
IMFL samples :   84
Country liquor samples : 18
Wine samples :   19

Gas Chromatographic (GC) analysis of total 283
spirit samples from different sources were performed
during the year 2010-11. The details of GC analysis
of various samples done are as under.
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Molasses based ENA samples :   40
Grain based ENA samples :     8
RS samples :   53
Impure spirit samples :     2
Indian Made Foreign Liquor : 39
Anhydrous alcohol :   35
Samples from various research projects :  106

Microbial analysis of total 8 samples including 2
molasses samples and 6 water samples were carried
out during the year. Also fermentability analysis of 3
molasses samples was carried out.

A “Sensory Analysis Laboratory” for testing of
Spirits and Alcoholic Beverages was established.

Improving Performance of Distillery Units

The department staff helped some distilleries in
improving performance and solving process problems
faced by member and non-member distilleries as
described below.

 Satpuda Tapi Parisar SSK

The distillery division was facing the problem of
low yield of alcohol in their batch type distillery unit
and approached VSI for rectifying the same. After
studying the fermentation and distillation processes,
the problems were listed and remedial measures were
suggested for setting the processes right. Maintaining
proper operating parameters and optimizing yeast
propagation under strict aseptic conditions resulted in
improving fermentation process.

Initially, average alcohol concentration of
fermented wash was in the range of 5.7 to 6.0% (v/
v). After implementing the suggestions, the alcohol
concentration in the fermented wash increased to 8.5
% (v/v) and the alcohol yield  also increased from
235-240 Lit. /MT to 250 – 255 Lit. /MT of molasses.

 Kopargaon SSK

Kopargaon SSK was facing problems of poor
quality of rectified spirit and high cut of impure spirit,
which in turn was affecting the quality of Country
Liquor brands. They approached VSI for rectification
of the problem. After studying the distillation design
and monitoring the distillation process, suggestions
were made to change the distillation process
parameters and make changes in the vapour load to
the aldehyde column for optimizing the reflux ratio.
This resulted in reducing the impure cut from 30 to 20
% and in achieving the desired quality of spirit.

Table 43 shows the gas chromatographic analysis
of rectified spirit samples drawn before and after
implementation of suggestions made by VSI. It is
evident from the GC analysis of these samples that,
there was significant reduction in impurities after the
impure cut was decreased from 30 to 16% and further
to 12%. Thus, the distillery was benefited by reduction
in impure cut as well as improvement in quality of
rectified spirit simultaneously.

 Ghodganga SSK

The distillery division was facing problem of low
production in their continuous fermentation and multi-
pressure distillation system and approached VSI for
rectifying the same. After studying the fermentation
and distillation processes, it was  found that scaling
and choking in rectifier column & recovery columns
was due to the use of poor quality of demineralized
(DM) water. The hardness of deminerlized water was
found above 100 ppm. The scaling formed was first
removed by circulation of concentrated nitric acid,
caustic soda and sulfonic acid. The operation of DM
plant was optimized to get almost zero hardness DM
water. After maintaining proper operating parameters
the problem of scaling in distillation columns was
resolved.

Initially, average total production was around
25,000 liters per day. After resolving the problems,
the average total production was improved to 40,000
liters per day and the plant started running smoothly.

 TK Warana SSK

The distillery was facing wild yeast scum formation
and contamination problems in fermentation section.
The quality of molasses produced by TK Warana SSK
was found to be poor in terms of VFAs and
contamination level. After studying the problem, the
process was modified from continuous cascade to
fed-batch fermentation. It was also advised to partly
use good quality of molasses available from one of its
leased mill.

The advice resolved the problem of scum formation
to some extent and subsequently unit started achieving
rated capacity of alcohol production. Certain
modifications in the process will be carried out in the
forthcoming season to overcome the problem and to
achieve the consistency in final product quality and
capacity.
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 Dudhganaga Krishna SSK, Karnataka

This distillery unit was facing serious process
problems due to bad quality of molasses. Along with
the staff of Department of Sugar Technology,
attempts were made to improve the quality of molasses
by taking necessary precautions in the sugar plant.
Mill sanitation and other hygienic conditions were
improved which resulted in bringing down the VFA
of molasses from 14000 ppm to 8000 ppm.

A problem was also indentified with sugar
condensate water being used by the distillery for
molasses dilution purpose. After taking necessary
precautions the alcohol percentage in wash as well
as the overall production was improved to the required
level.

 Sanjivani (Takli) SSK

Sanjivani SSK was facing serious problem of
souring of digester resulting in poor yield of biogas.
Necessary data were collected from the plant and
Technical discussions were held with the Managing
Director, Distillery Manager and ETP Incharge to find
out the root cause of the problem. After detailed
investigations, it was found that the sulphate content
of raw spent wash had increased suddenly to almost
14000 ppm.

Remedial actions were taken and it was advised to
water wash  the digester. It was also advised  to load
fresh culture, cow dung and nutrients. After continuous
follow-up and  careful monitoring of the process daily,
the digester performance was brought under control.

Compilation of Technical Performance Data of
Cooperative Distilleries with Effluent Treatment
Plants

The department compiled information on
performance of distilleries in Maharashtra State,
which was published in a booklet entitled
“Performance of Distilleries affiliated to Co operative
Sugar Mills in Maharashtra for the financial Year 2008-
09 and 2009-10. There were 65operating distilleries
affiliated to cooperative sugar mills in Maharashtra.
The data on technical performance of these distilleries
were compiled for the previous five years and are
presented in Table 44.

Technical Guidance to Government and Non-
Government Organizations

The member distilleries need administrative as well
as financial clearance from the State Government
when they intend to replace their old machinery by
new or venture into new project. To arrive at decision
in this regard, the Commissioner of Sugar seeks
technical guidance from VSI, which is provided by

Table 43 : Rectified spirit GC analysis report of Kopargaon SSK

Ethanol content - - -
Acidity as acetic acid ND ND ND
Esters as ethyl acetate 54.27 13.54 16.63
Aldehydes as acetaldehyde 14.44 12.78 48.21
Methanol 124.20 43.63 49.84
Butanol – 1 Nil ND ND
Butanol – 2 Nil ND ND
Isobutanol Nil ND 1.88
Acetone 7.63 1.54 1.84
Diacetyle 777.27 ND ND
1 propanol 167.67 239.91 267.52
2 propanol 50.89 ND ND
Iso-amyl acetate Nil ND ND
Iso-amyl alcohol 1.28 ND ND

Characteristics Profile of impurities
before improvement

Profile of impurities after
improvement by VSI

Rectified Spirit at
30 % cut

Rectified Spirit at
16 % cut

Rectified Spirit at
12 % cut

*All values are in ppm, except ethanol content.
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our department.  Similar support was also provided to
State Level Machinery Purchase Committee,
Karkhana Purchase Committees, Distillers’
Association of Maharashtra, Maharashtra Pollution
Control Board, Geographical Indications Registry
(Intellectual Property Office) etc.

CHEMCAD Training Programme

A CHEMCAD laboratory was also established
for process simulation and optimization of
fermentation, evaporation and distillation processes
in distilleries.

Mr. Gautam Pradhan, General Manager
(Operations),Ingenious Process Solutions Pvt. Ltd.,
Mumbai conducted five days training program on
“Process Simulation and Optimization” with the help
of CHEMCAD software, at VSI. During training
program following topics were covered.

Introduction to CHEMCAD, Selection of
Chemicals, Selection of units, Selection of
thermodynamics properties, Drawing of flow sheets,
Drawing and connecting the streams, Building and
using a Dynamic Simulation, Simulation of pumps,
Heat exchangers, Atmospheric distillation plant,
Reboilers, Output with reports.

The software will be used for design, process
simulation and optimization in fermentation, distillation
and evaporation systems in distillery industry. For
example, it would be possible to improve alcohol quality
in distilleries based on samples received, analyzed and
simulation carried out using CHEMCAD. The staff
of Alcohol Technology, Sugar Engineering and Sugar
Technology Departments participated in the program.

Collaboration between VSI and International
Center for Spirits and Liquors (ICSL), France

ICSL is reputed French institute working in the
field of spirits and liquors in  Europe. ICSL is involved
in educational and consultancy activities in the area
of spirits and liquor manufacturing in many parts of
the world including Europe, Russia, South America,
China and India. ICSL is affiliated to the University
of Poitiers, France which was established in 1431.
The University of Poitiers is the second oldest
university in France. ICSL is situated at Segonzac, a
town in South West France.

The Governing Council of VSI gave approval for
the proposal of collaboration between VSI and ICSL,
France in the meeting held on 17th December 2010.
The collaboration agreement was signed by

Table 44 : Technical performance of sistilleries affiliated to
co-operative sugar industry in Maharashtra

Technical Parameter Year

2005-06 2006-07 2007-08 2009-102008-09

Production Capacity (Million lit./300 591.00 618.00 654.00 663.00 723.00
days) considering all distilleries

Production Capacity (Million lit./300 489.48 489.48 618.00 604.50 604.50
days) Based on  information received

Number of distilleries whose information 43 49 53 51 51
was compiled

Average net working days 143.61 195.65 216.85 180.66 148.80

Molasses consumed  (million tons) 0.870 1.363 1.754 1.468 1.125

Alcohol produced (million litres) 221.07 347.54 446.07 364.24 309.33

Average Fermentation Efficiency (%) 88.78 89.17 89.44 89.44 89.78

Average Distillation Efficiency (%) 98.24 98.41 98.31 98.43 98.45

Recovery of Alcohol (litres/Ton of 264.81 266.08 270.19 271.12 270.28
molasses)

Capacity utilization (%) 45.15 63.31 76.69 66.85 47.34
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Mr. Etienne Hosteing, Vice President and Mr. Xavier
Latreuille, General Secretary from ICSL. On behalf
of VSI, Mr. Shivajirao Patil, Vice President and
Mr. Shivajirao Deshmukh, Director General, VSI
signed the agreement on 29th March 2011 at VSI,
Pune.

Objectives of the collaboration

 Advanced training in the area of spirit, liquors
and wines.

 Students and staff exchange program.
 Exchange of technical information in the area

of spirit and liquors.
 Identification of priority areas of cooperation

for Educational Institutions in two countries.
 Identification of  partnership and proposals for

further concrete actions.

 Industrial consultancy partnership.
 ICSL can identify and generate opportunities

for consultancy services in and outside of
Europe (and particularly in South America) for
VSI in the area of sugarcane / molasses spirit
and liquors manufacturing.

ICSL and VSI have decided to work together and
to develop advanced activities in the area of  training,
generation of database and technical support for
members of the molasses/sugarcane based   distilleries
and wineries.

Technical Presentations arranged at VSI

Technical presentations on the important topics and
new developments in the area related to Alcohol
Technology and distillery Effluent Treatment
technologies were arranged at VSI as listed in
Annexure VII.

Director General with Prof. Y. Queneau, University of Lyon, France
and Dr. Anil Kumar, NCL, Pune


