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The department guides sugar and allied industries
in prevention & control of pollution and overall
environmental management. It carries out research
related to efficient and economical methods otiefik
treatment and disposal. The department also previde
consultancy services like environmental clearance,
environmental audits, environmental monitoring and
analytical services. It offers M.Sc. (Environmental
Sciences) in affiliation with the University of Rein
Various universities have given recognition to the
Institute as a centre for studies leading to PimD.
Environmental Sciences. The department also holds
seminars and workshops on pollution control and
related environmental issues.

RESEARCH AND DEVELOPMENT

Effect of oxidation in combination with UASB
reactor for the treatment of anaerobically
digested spentwash

This research was a continuation of the previous
year’s experiment. The project was started with the
objective of studying the effect of oxidation tmaat
on anaerobically digested spentwash (ADSW) in
terms of reducing its COD. Experiments were
conducted to study the effect of other oxidation
treatments like (1) Wet corona discharge, (2) tfse
Fenton reagent, (3) Photocatalysis (using Titardum
oxide) on ADSW in reducing its COD.

Wet corona discharge oxidation

The ADSW was subjected to wet corona
discharge oxidation in a specially designed reactor
The oxidized ADSW was then treated in a Upflow
Anaerobic Sludge Blanket (UASB) reactor followed
by a hybrid reactor. The control for this experimen
was a UASB reactor using ADSW without oxidation
treatment. COD of the ADSW was measured at
every stage of the experiment. The treatments and
the key observations are as follows

Wet-Corona Discharge Oxidation followed by
UASB with Hybrid Reactor

It can be seen from fig. 30 that there was 81.87%
reduction in COD when wet-corona oxidation
treatment was followed by UASB (experimental
reactor) while there was 86.81% COD reduction in
when it was further treated in-combination of UASB
and Hybrid reactor (hybrid).

+

Fig. 30 : Changes in COD after Wet-Corona Disiclzdige
followed by UASB with Hybrid reactor

Treatment with Fenton reagent followed by
UASB reactor

ADSW was treated with Fenton reagent (obtained
by reaction between Feand hydrogen peroxide) and
then was subjected to anaerobic digestion in UASB
reactor. The control for this experiment was a UASB
reactor using ADSW not treated with fenton reagent.
The results obtained are depicted in Fig. 31.

Fig. 31 : Changes in COD after Fenton
treatment followed by UASB reactor

It was observed that there was 27% COD
reduction in control where Fenton treatment was not
given while there was 62.5% COD reduction iin
Fenton oxidation reactor.

Photocatalytic oxidation followed by UASB
reactor

ADSW was subjected to photocatalysis with
titatnium dioxide followed by anaerobic digestion i
UASB reactor. The control for this experiment was
a UASB reactor using ADSW without photocatalytic
treatment. The results are depicted in the Fig. 32.



Fig. 32 : Changes in COD after Fenton treétmedt fol
by UASB reactor

There was 27% COD reduction in control reactor
as against 51.3% in photocatalytic treatment fadidw
UASB reactor.

Application of biorack system for the treatment
of anaerobically digested distillery spentwash
(ADSW).

The project was started in 2009 with the objective
of reducing COD, BOD and colour of distillery
spentwash by using biorack system. A biorack offsve
chambers in rectangular shape was filled with paidal
PVC pipes. Plants dPhragmitesand Typhaspecies
were used separately in each biorack. An experiment
was carried out to study the stress due to differen
concentrations of anaerobically digested spentwash
(ADSW) on Phragmitesspecies of plants.

This experiment was carried out in plastic trags i.
in artificial wetland. The control in the experini@vas
without spentwash i.e. only tap water. Different
concentrations of anaerobically digested spentwagh
applied to the experimental reactors. The chlorbphyl
protein content of the plants growing at different
concentrations were estimated and the number tf roo
and leaves on these plants were measured. Theggdi
are summarized in Fig. 33 & 34.

Fig. 33 : Chlorophyll (mg/gm) in Phragmities sp.

Fig. 34 : Protein concentration (mg/gm) iniesgmmit

A decrease in chlorophyll and protein content of
the plants grown in 40%, 80% and100% concentration
of ADSW was observed indicating negative respons
of plant to higher concentration of ADSW.

Fig. 35 : Number of roots in Phragmities species

Fig. 36 : Number of leaves in Phragmities species

There was increase in the number of roots and
leaves when the plant®liragmitesspecies) were
grown in ADSW with 10% and 20% concentration.
Thus there was substantial increase in biomass when
ther plants oPhragmitesp. were grown in tap water
containing 10% and 20% spentwash (fig. 35 & 36)
This indicated thaPhragmitesplants are tolerant to
ADSW.
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Overall it can be concluded that tRéragmites reduce water and air pollution of sugar and desigis
species shows positive response to increasing With the use of algae. Experiments on carbon

concentration of ADSW (up to 40% concentration). Sequestration using algae were performed.

Increasing the ADSW concentration further results EXperiments were also undertaken for finding siatab
in retardation of growth method of treating effluent from sugar industry.

The removal or absorption of carbon dioxide from
atmosphere and its long term storage in terresrial
aquatic or geological bodies is called as carbon

The project aims at the disposal of spentwash by sequestration. Experiments in geological carbon
briquetting with bagasse. The technique for preyari ~ Sequestration techniques were confined to fossll-fu
the briquette was modified by developing a new Power-plantexhaustin which carbon dioxide is et
machine. The briquette was prepared through by using a chemical (monoethanolamine) followed by

modified mould where the spentwash was added to hot steam stripping to produce a concentrated gas

he b q lied h Idstream. This concentrated carbon dioxide is then
the bagasses and pressure was applied to the mou compressed and pumped through pipelines to a

The pressure was applied through air pump. Tha fres  sequestration site. However, this requires corsider
bagasse containing 45-50% moisture was mixed with amount of investment. No such experiments have so
spentwash having 20% solids at the time of far been done on carbon sequestration of emissions
preparation of briquette. The effect of pressuré an from sugar and distillery industry.

Integrated System for Energy Generation Using
Distillery Spentwash, Bagasse and Biomass

Table 45 : Comparative study of methods of preparabn of briquettes

Particulars 2009-10 2010-11
Moisture % in Utilized Bagasse 35 to 38% 45 to 50%
Solids % in distillery spent wash 12% 20 - 25%
Binder used Starch, Coal No
Pressure application during briquette preparation anbally New developed machine

(through air)
Time for casting of briquette > 24 Hrs Instantaneous

Bagasse to spent wash proportion (W/v) in briquette Not measured 0.1 kg/cml:4.5
at different pressure level 0.2 - kg/cni-1:4.1
0.3 kg/cni - 1:3.5

Ratio of bagasse: Spent wash (average) 1:3.0 1:3.5
Calorific Value of bagasse 2500 to 2700 cal/g 33@c 4100 cal/g

casting period was studied. The results of the  Algae are potential resource for carbon
experiment are given in Table 45. sequestration and being very small in size provide

larger surface area for G@apture and fixation.
It can be seen from the above Table that when \4icq algae such asSpirulina, Chlorella,

the newly developed machine was used for preparingoscillatoria and Anabaenawere used with the
the briquettes, the time of casting the briquetts w  objective of carbon sequestration (air pollutiontoal).
reduced and the spent wash absorption per unitwveig In this report experimental observations using
of bagasse was increased. There was also an iacreasAnabaenaandSpirulina species have been reported
in the calorific value of the briquettes. since the performance of these two algae are more

_ o striking as compared to other algal species.
Use of Algae for Reducing Sugar and Distillery

Pollution

This research project was initiated in 2009-10 with
an objective of developing an integrated approach t

The focus of carbon sequestration experiments
was to capture carbon dioxide generated due tousri
production processes of distillery/sugar industrgt a



convert gaseous carbon dioxide into bicarbonatejusi

an enzyme carbonic anhydrase as a bio-catalyst.

Enzyme carbonic anhydrase, universally present in
blood of animals has highest conversion efficienicy
carbon dioxide to bicarbonate. Red blood cellsoaitg
were used as biocatalyst in the present studibe T
results of the various experiments carried owrinf
that there was an increase in bicarbonate confent o
the medium in which the algae were grown when

Fig. 37 : Response of Spirulina species in carbon
sequestration experiment

Fig. 38 : Response of Anabaena species in carbon
sequestration experiment

external artificial carbon dioxide was passed tijrou

a mixture of algae and the biocatalyst. In addition
observations were also recorded for determining
protein, carbohydrates and lipid contents in tigaal
under study.

It can be seen from Fig. 37 & 38 that in protein
content inSpirulina species was high while in
Anabaenaspecies carbohydrate content was high. In
Spirulina there was pronounced increase in
bicarbonates when the algae was supplemented with
RBC of goat blood. On the other hand in Anabaena
spp. there was increase in the bicarbonates big the

Fig. 39 : Sugar Effluent Treatment : Redu@Dmusging algae

was also increase in the protein and lipid contehtn
the RBCs were added to the medium containing algae.

The experiments for treatment of sugar effluent
usingSpirulinaand mixture of blue-green algae were
continued on same line, however a species of
Chlorella was used in addition to previous one.

The end point for the treatment of sugar efluent
was determined as COD <250mg/L, which is the
permissible limit set up by CPCB, for the safe dgp
of effluent. Overall COD reduction was observed to
be 83-85% in 12-18 days. This has been depicted in
fig. 39.

It can be concluded th&pirulinaspecies is more
efficient in reducing COD of sugar effluent as
compared to blue green algae. Spirulina spp. could
reduce COD to less than 250 mg/lit in 12 days while
it took blue green algae 18 days to reduce the COD
of sugar effluent to that level.

Use of Entomopathogenic fungi and herbal
extract for biocontrol of Musca domestica

Experiments were conducted to study the effect
of entomopathogenic fungi and plant leaf extraats o
the mortality rate of houseflies i.e Musca domestic
Breeding of houseflies was carried out in labosator
under controlled conditions to produce flies faititeg.
Plant leaf extract was prepared in distilled wétamn
various plant species given below :

Cassia tora (Takla)

Ixora coccinea (Ixora)

Mychelia champaka (Hirva chapha)
Tabebuia (Lapacho Amarillo)(Tabobia)
Sesbania bispinosa (Shevri)
Bouganvellia (Bouganvel)
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Lantena camera(Ghaneri)

Carica papaya (Papaya)

Annona squamosa (Sitaphal)
Riccinus communis (Eranda)
Leucaena leucocephala (Subabool)

Leaves of these plants were brought and were
dried under shade in the laboratory and were ground
with distilled water in the proportion of 10:1 (W/w
mortar pestle to obtain the stock solution. Taking
stock solution as 100% various serial dilutionsever
made from this stock solution ranging from 10% to
100%. The mode of action of the extract was checked
by direct contact and by oral route. To check ocinta
poisoning, the flies were anesthetized by keepiamt
at £#C for few minutes and then they were dipped in
the extract of particular concentration and wengt ke
in the jar for further observation. For the othetr af
flies, the extract was orally fed by soaking théao
swab in plant extract. Mortality was checked after
24 hours. A total of 3 replicates of 50 flies wased
for each concentration. The results were then
compared with the positive control i.e flies treate
with distilled water. Out of the above plant sjsci
the water extract of Annona squamosa (Sitaphal),
Riccinus communis (Erand) and Leucaena
leucocephala (Subabool) showed excellent resudts an
the Lethal Dosg, (LD, )i.e the dose that shows 50%
mortality and for the mentioned species the
concentration of the LDddose by direct contact as

w/v found to be 46%,46.5% and 48% respectively.
These observations are depicted in the followiagiyr

Fig. 40 : Graph showing Cbnentration (%)

Eight soil samples from various locations at VSI
campus were collected for isolation of
entomopathogenic fungi. From these samples 24i fung
were isolated and are being tested for their
pathogenicity using house fly as host.

EXTENSIONAND ADVISORY SERVICES
Environmental Clearance

Environmental clearance in accordance with the
national environmental policy is essential formregdiv
projects and expansion or modernization of existing
projects as per the procedures specified by the
Government. The department assists the industry in
obtaining environmental clearance for sugar,




Name of mill

Ankur Biochem
Private Ltd.

Makai SSK

Manjara Shetkari
SSK

Bhima SSK, Patas

Jaju Krushi
Udyog

KS Patil SSK

Vaidyanath SSK

Bhimashankar SSK

Table 46 : Status of Environmental clearance
Details Status

New Grain Based 60  The geographicabre(j.e. Dhanbad district) of site was

KLPD distillery project declared as idtly polluted area. Efforts were made to
convince the committee that the site is away frben t
critically polluted areas of Dhanbad district. Tpreject
received environmental clearance from MoEF

30 KLPD molasses The project site was @mtat notified sanctuary area of
based distillery project  “Nanaj Bird Sanctuary”. &#ehce was submitted
that the de-notification of the sanctuary has been
recommended by National Wildlife Board headed by
honorable environment minister and the area will be
de-notified subsequently. The project receivedidmnal
environmental clearance from MoEF

Molasses based distillery Publiaihgavas conducted succefully. The EAC had
expansion and new raised few queries to whiclptiante was submitted.
18MW cogeneration The project received environmetledrance from MoEF
project

19 MW cogeneration  The case wasrisgsto State Expert Appraisal
project committee (SEAC) which recommended thequtdior
the grant of Environmental clearance (EC). This
recommendation will be considered in a meetingaties
EIA Authority.

Grain based distillery EIA report prepher per Terms of Reference and was
project submitted to MoEF to be consideredlieraccord of

environmental clearance. The project received
environmental clearance from MoEF

Sugar mill expansion EIA report prepaaed submitted the to State
and cogeneration Environmental Department.
project

21 MW cogeneration  Application for grant of Environmental clearance
project (EC) to MoEF; Environment monitoring andgaeation
of EIA report.

Cogeneration project EIA report pregh and submitted the to State
Environmental Department.
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cogeneration and distillery projects. The Table 46
gives the progress of such projects.
Environmental monitoring and analysis

The department helped the industry by offering
environmental monitoring and chemical/microbial
analysis facilities for various environmental sa@spl
Around 70 samples of water, wastewater, compost,
press-mud received from the industry were testdd an
analyzed for variety of parameters. Air monitoring
was carried out at various industries.

CPCB sponsored training program on “Pollution
Control and Waste management in Sugar and
Distillery Units”

The Department of Environmental Sciences
conducted a residential training programme on
“Pollution Control and Waste Management in Sugar
and Distillery Units” under the HRD programme of
Central Pollution Control Board from 21-25 February
2011 at its campus in Pune. Around 20 officers from
Central and State Pollution Control Boards across t
country participated in this programme. The obyecti
of this programme is to update the knowledge of the
participants regarding the current status and uario
advances in pollution control technology in theasug
and distillery industry. The participants wereaudiuced
to the sugar and distillery industry processedat t
beginning of the program so that they could undadst
the sources of pollution in a better way. The progr
also included lectures on water conservation, air
pollution control and waste water treatment. Destyl

effluent treatment methods were given special esipha
by including lectures on Biomethanation, composting
reverse osmosis, evaporation and incineration. The
participants were also taken to Kisanveer Sataka SS
Ltd., at Bhuinjin Satara district to see the datumking

of various technologies in the sugar factory aatilldry.

The participants were happy to learn about therinne
workings of the sugar and distillery units, whibley

felt would help them in their work of pollution
abatement.

National Environmental Awareness Campaign

Vasantdada Sugar Institute (Department of
Environmental Sciences) participated in the ‘Naion
Environmental Awareness Campaign’ (NEAC) 2010-
11. NEAC is a programme organized every year by
Ministry of Environment and Forest (MoEF),
Government of India. This year’'s theme was
‘Biodiversity Conservation’ and the theme allocated
to VSI was conservation of medicinal plants. For
implementation of the programme VSI identified a
school — ‘Navin Vidyalaya’ located at village Matka
Pune. In this one-day awareness campaign, the
department guided the school students on importance
of biodiversity and its conservation. Mr. Shivaji
Lokhande a local farmer and entrepreneur, engaged
in medicinal plant cultivation and herbal extrabiared
his knowledge and wisdom with students. Following
this, the school students planted few medicinattpla
within school campus. In this programme staff
members and M.Sc. students of Environmental
Sciences department of VSI participated actively.

Dr. Rekha Sitasawad, Environmental Training Unit,
CPCB at the concluding session of CPCB spaisageprigramme



