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FOREWORD
Energy needs of our country is increasing by leaps and bounds and therefore there is a profound
necessity to explore all those possibilities of new sources of energies which would ease the pressure
on our exchequer Several alternatives have been found to replace the fossil fuel both in the transport
and power sector. Karnataka State Council for Science and Technology (KSCST) founded in the year
1975 has always been in the forefront in providing solutions to the decentralized energy requirements
in the State through S&T interventions
Some of the success stories arising from the activities of the Council include - Design of novel
biogas plants, Solar collectors, Solar pond, Gasifiers, Design of high efficiency cooking stove (ASTRA
Ole), Setting up of rural energy centres, Apart from playing a catalytic role in the implementation of
sustainable technologies to society-centric problems / issues, the Council has also been promoting
research, development and innovation in universities. Currently the Council has been focusing on
Green Technologies as a part of its Environment Awareness Programmes. In this venture we are
proud to associate with Karnataka State Biofuel Development Board (KSBDB) with support Council
has set a Biofuel Cell to promote Research and Development in the field of Biofuels and also to
provide training and awareness to different stake holders.
Innovation and technology are needed to transform our nation from reliance on exploitation of
natural resources to technological innovation as basis for sustainable and all round development.
Recognizing this need, the Council initiated Student Project Programme, popularly known as SPP, as
early as 1977. The main purpose of this programme is to bring out hidden talent and innovative spirit
in the minds of young engineers graduating from colleges across the State. Under this programme,
the Council has been providing both technical and financial support to projects undertaken by the final
year engineering students of VTU and of other engineering colleges. KSBDB came forward for the first
th
time during the 35 series of SPP under which they supported 40 projects on biofuels for B.E. &

M.Tech students and gave cash awards to best three projects each category. In the 36th 46 projects
were supported for B.E., M.Tech and M.Sc. students. Under the 37th Series of SPP, KSBDB has
come forward to support and fund 50 projects on Biofuel which was completed by the students of final
semester of B.E. M.Tech and M.Sc of different Institutions and Universities. This is the third
consecutive year in which KSBDB has rendered their full support for the Biofuel Projects.
This is the 37th SPP - Seminar and Exhibition in the series of Student Project programme which
is being conducted uninterruptedly since its inception. I am very pleased that B.V. Bhoomaraddi
College of Engineering and Technology, Hubli is hosting this programme. I hope that this Seminar and
Exhibition will inspire students to be more innovative and build “innovative society” and justify the
purpose of declaring this decade as ‘Decade of Innovations’. I thank the Karnataka State Biofuel
Development Board (KSBDB), Government of Karnataka for their continued support in conducting of
this programme.

Prof. M. S. Mohan Kumar
Secretary, KSCST
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ABOUT KSCST
Karnataka State Council for Science and Technology (KSCST) was established in 1975 to play a
catalytic role in promoting the application of Science and Technology in developmental processes of
the state in order to benefit a large segment of people. KSCST is the first State Council to be set up in
the country to fulfil the long-felt need of bringing together administrators, field level officers from
various government departments, scientists and technologists from research laboratories and
research institutions. The Council has chosen many areas like Energy, Agriculture, Water, Housing,
Waste management, Health and Education for its activities. The objectives of the Council are:
 To identify areas for application of Science and Technology to development needs, objectives and
goals for Karnataka, and in particular, to the prevailing conditions of backwardness, rural
unemployment and poverty;
 To advise government on the formulation of policies and measures including technical,
administrative and legal devices, which will promote such applications to identified needs,
objectives and goals; in particular to health, education and manpower utilisation with special
emphasis on the development of human skills in the rural areas and in the slums; and which will
promote the scientific management of the natural resources of the State;
 To promote effective coordination and to develop and foster communication and other links
between centres of scientific and technological research, Government agencies, farms and
industries so that promising Research and Development work is initiated, promoted and effectively
deployed in agriculture, in government and elsewhere;
 To initiate, support and coordinate applied research programmes in universities and other
institutions in areas identified to be specially suitable for the application of Science and
Technology;
 To prepare Science and Technology plans relevant to the development needs of the State;
 To consider, and advise the government on such other matters as relevant to the application of
Science and Technology to the problems of Karnataka State.
The Council has executed a number of projects in these areas such as ASTRA OLE, Low cost
housing, Solar energy applications, Zoning atlas, Mapping for use in district administration, Water
resources development, Hand pumps for drinking water wells in villages etc.
The Council has constantly involved several institutions and governmental agencies to identify
research areas of major concerns in sectors such as Housing, Energy, Water supply, Ecology and
Environment, Industries and Rural employment.
The Council has undertaken several path breaking programs in the area of Energy. To name a
few, it has setup a rotor windmill for pumping water at Ungra, a community biogas service unit
supplying water and electricity in Pura, Energy Parks in different parts of the state, Solar water heating
systems in several places. It has also set up Microhydel stations at Elaneer village in Dakshina
Kannada district and Vanachalu village near Mercara, which uses a modern technology of cross flow
turbines.
The Council has assisted the state in district level planning in 30 districts through setting up of
Natural Resources Data Management System (NRDMS) centers in these districts. These centers use
modern scientific tools like Geographic Information System (GIS) and spatial data support system for
identifying locations with problems like drinking water supply, location of hospitals, schools, etc.
KSCST : SPP - 37th Series : Biofuel Projects Compendium : 2013-14
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Rainwater Harvesting is one of the important programmes of the Council. Last year, the Council
opened a “Help Desk” jointly with BWSSB, to promote Rainwater Harvesting in Bangalore City. The
Council has conducted state-level survey on treatment of municipal solid and liquid wastes and their
recycling. Patent Information Centre (PIC) has been functioning to bring awareness about Intellectual
Property Rights (IPR) among scientific and student communities and to assist in filing applications.
One of the major objectives of the Council has been to improve the quality of education in our
colleges and, in view of this; the Student Project Programme (SPP) was started during 1978–79 to
sponsor engineering student projects. This innovative programme has been playing a very important
role in engineering education sector for last three decades and has become a flagship programme of
the Council. Many projects, sponsored in this programme, deal with technology applications very
relevant to the State. During the 37th series (2013-14) of this programme, activities of which were
initiated September 2013, a total of 370 projects from 87 colleges were sponsored by the Council.
Since its inception in 1978, the Council has supported more than 7000 projects under this programme.
In the current scenario of fuel crisis several alternates to fossil fuel are being considered for
extensive research and development for finding a robust and cost effective technology for large scale
production. One such fuel which is gaining momentum is the Biofuel. Biofuel is a green fuel obtained
from vegetative sources, Agro waste, food waste and other such organic sources. Council has also
taken initiative in this field and has set up a Biofuel Cell with the support and funding from Karnataka
State Biofuel Development Board (KSBDB), Government of Karnataka. KSBDB has set up district
Biofuel Information and Demonstration Centres in all the districts of the State which is being
coordinated by the Biofuel Cell. There are several major initiatives by KSBDB in creating awareness
about and promoting Biofuel in the State of Karnataka. Similarly, KSBDB has also come forward for
the third consecutive year to support the Student Project Programme (SPP) for the Biofuel Projects
under the 37th Series of SPP with an object to kindle research and development in the area of biofuel
for improvement in the production technologies and value addition of biofuel.

*~*~*
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KARNATAKA STATE BIOFUEL DEVELOPMENT BOARD
Karnataka took the lead in constituting the Biofuel Task force during September 2008 for effective
planning and implementation of the biofuel progamme. The Task force was entrusted with the
responsibility of advising the Government and to create an enabling atmosphere in the State. The
Task Force gave its recommendations to the Government for its effective implementation and thus
Government constituted Karnataka State Biofuel Development Board under Registrar of Societies Act
and Hundred percent funded it. Karnataka State Biofuel Development Board (KSBDB) was constituted
under the Rural Development and Panchayat Raj Department during December 2010 with the
objectives of taking forward the Biofuel Policy of Karnataka.

Aims and Objectives of KSBDB
KSBDB acts as an independent autonomous body with the following objectives
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Help Government design and adopt Biofuel programme.
Implementation of such programme in tune with the policy.
Identification of suitable land for raising Biofuel crops.
Selection of suitable mix of plant species for different geo-climatic conditions.
Raising of quality seedlings through self help group, Village forest, committees (VFCs).
To ensure total participation of the communities.
To create awareness among the farmers to adopt Biofuel activities for the additional income.
To provide right impetus to ethanol production and usage.
Promotion of crops such as sugar cane, beet sugar, sweet sorghum, cassava etc., as
feedstock for ethanol production.
Setting up information and Demonstration centres for Biodiesel production.
Establishment of seed collection networks.
Programmes for value addition and usage of value added products in rural areas.
Establishment of clonal orchards in different regions across the State.
Encouraging various research activities in the entire Biofuel value chain involving Universities
and research organisation.

KSBDB in association with the State Forest Department, University of Agricultural Sciences, and other
institutions has initiated action for producing seedlings for raising of plants for establishing plantation
and also for the community to grow in the marginal land. The large scale planting requires supply of
the feed stock assured with high oil content and good yield of seeds. In this context, clonal orchards of
the selected species are established across the State in different agro climatic zones. To meet the
required demand of the planting material, appropriate species suitable to the different agro-climatic /
ecological regions as many number of clonal orchards required for different species and the regions
ranging from Coastal, Western ghats, Transition zone, Eastern plains along with the latitudinal
variation of the bio-climate are being considered. This effort is expected to meet the requirement of the
seed material for nurseries to raise quality seedlings with known high oil content and yield of seeds.
KSBDB has set up Information and Demonstration centres in various places across the state to
provide information on biofuel for students, scientists, entrepreneurs, farmers, biofuel cultivators,
researchers and general public. The I & D centres provide information of harvesting , processing,
marketing, value addition and serve as a role model. 32 such I & D centers are functioning with an
installed pilot plant capacity of hundred liters per day. The responsibilities of the information and
Demonstration Centres shall meet the needs of all stake holders in bofuel development. The I & D
Centers shall endeavour to contribute to the socio-economic development of the nation by
demonstrating the entire Biofuel value chain.

KSCST : SPP - 37th Series : Biofuel Projects Compendium : 2013-14
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The biofuel programme in Karnataka is designed to bring about total participation of the farming
community, landless labourers, Self Help Group and NGOs. The plantation on Government land has
been taken up with the total involvement of Village Forest committees, Tank User Groups and
Watershed Committees set up at village level.
To ensure effective implantation, monitoring ,evaluation of programs of KSBDB District Level
Committees are formed at all the Districts under the Chairmanship of Chief Executive Officer of Zilla
Panchayat and the members are from Departments of Agriculture, Horticulture, Sericulture,
Representatives of lead NGOs, Principal Coordinators of I & D centres of KSBDB and convened by
the Deputy Conservators of the Forests, Social Forestry Division and Co-convened by the integrated
Rural Energy Programme (IREP Engineer).
Research programme are initiated in association with Universities and various Educational Institutions.
KSBDB has initiated many activities in promoting and implementing biofuels across the state with
focus on use of non edible oil species and community participation. KSBDB has associated with
KSCST for various levels of research to be carried out in this direction. This attempt of associating with
KSCST under their Student Project Programme and inviting Engineering students and Post graduates
students to take up biofuels as their academic project has showcased a tremendous response from
many colleges and Universities across Karnataka. This initiative of research projects on biofuels was
sponsored by KSBDB where every batch of UG students and PG students were supported up to Rs.
10000/- and 20000/- respectively for carrying out research. During 35th Series of SPP for 2011-2012,
31 biofuel projects were sponsored and support for undergraduate and Post graduate Engineering
students. In the second consecutive year, for the first time in the history of SPP, 9 M Sc students from
various Universities of Karnataka were also supported for their academic projects on Biofuels. A total
of 46 (31 BE, 6 MTECH and 9 MSc) projects supported by KSBDB and 21 projects were selected (10
BE, 6 MTECH and 5 MSc) for the final Seminar cum Exhibition held at Angadi Institute of Technology,
Belgaum. In the 37th Series (2013-14) of SPP also 50 projects have been supported including 26 B.E.
9 M.Tech and 15 M.Sc. After the midterm evaluation all the 50 projects were selected for the final
Seminar and Exhibition which is being held at B.V. Bhoomraddi College of Engineering and
Technology, Hubli.
*~*~*
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Project Ref No: 37S_B_BE_001

1.

ISOLATION OF PLANT STEROLS FROM MICROWAVE
PRETREATED JATROPHA CAKE

COLLEGE
: BAPUJI INSTITUTE OF ENGINEERING AND TECHNOLOGY, DAVANGERE
DEPARTMENT : CHEMICAL ENGINEERING
GUIDES
: DR. B.M.KULKARNI
DR. S.SHANMUKHAPPA
STUDENTS
: PRAVEEN R
DARSHAN S BATHI
VIDYARANI S D
JYOTHI S
Key words: Jatropha cake, Sterols, Solvent Extraction, Phytochemical, Anti microbial
Introduction:
Plant sterols which are referred to “phytosterol” are many “families” of phytochemicals which help the
human body in variety of ways. Phytochemicals are essential constituents of plant cell membranes
because of their membrane stabilizing effect. Plant sterols are well known for their cholesterol lowering
properties. Phytochemicals may protect human from a host of disease. Phytochemicals are nonnutritive plant chemicals that have protective or disease preventive properties. Plant produces these
chemical to protect itself but recent research demonstrates that many phytochemicals can protect
humans against disease. There are many phytochemicals in fruit and shrubs and each work
differently.
Jatropha curcas (physic nut, purging nut), a tropical plant belonging to the family of Euphorbiaceae is
cultivated mainly as a hedge in many Latin American, Asian and African countries. They are used as
traditional medicine. These traditional medicines involve the use of different plant extracts or the
bioactive constituent. Jatropha curcas seed cake (JCSC) contains various toxins and is therefore not
usable as fodder. However the raw seed cake can be valuable as organic nutrient source as it
contains more nutrients seed cake is useful as fertilizer. The presences of the aforementioned biodegradable toxins, mainly phorbol esters, make the fertilizers cakes simultaneously serve as bio
pesticide / insecticide and molluscicide and it is advisable to check the absence of phorbol ester in the
crop grown on Jatropha curcas seed cake fertilized land, certainly crops for human consumption this
type of study provide health as well as fertilizer application at affordable cast this study such as ethno
medicine keenly represents one of the best avenues in searching new economic plants for medicine.
In keeping this view in mind the present investigation is carried out in Jatropha curcas seed cake
(JCSC) and their result suggest that the phytochemicals properties of the seed are good for curing
various alignment.
Normally solid liquid extraction is dependent on nature of pretreatment, type of solvent and oil,
retention time between solvent and seeds, temperature of the process and the ratio of solvent to meal.
The objective of the present study is to investigate the effect of microwave pretreatment on extraction
of sterols using different organic solvents and to study its antimicrobial properties.
Objectives:
1.
2.
3.
4.
5.

To isolate the sterols from Jatropha spent cake.
To study the effect of microwave Pre-treatment on yields of Sterol.
To study the effect of different types of solvents on extraction of sterols from Jatropha
cake.
To characterize the sterols thus isolated.
To study the pharmacological properties of sterols thus obtained.

Methodology:
Jatropha cake was collected from KVK in JNN College of Engineering, Shimoga. It was sun dried to
remove surface moisture present in cake then powdered to increase the surface area for effective
extraction of sterols. Particle size is determined by screen analysis. The oil seeds were treated in
microwave oven, at a power setting of 430W to 800W and 2450 MHz frequency for 30 to 60seconds.
This generates permanent pores in the seed by removing the moisture resulting in a higher yield and
quicker pretreating with less energy consumption. About 50 gm treated and untreated cake powder is
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taken in Soxhlet extractor using different types organic solvents like Hexane, Acetone, Methanol,
Ethanol and Diethyl ether.simple distillation is carried out to recover the solvent. Then residue
obtained is kept on hot water bath at 98˚ C to remove last traces of solvent.
Extracted sterols are kept in air tight containers and as the sterols are thermally sensitive they are
stored in cold storage. Presence of phyto sterols was confirmed by refluxing the extract with solution
of alkali KOH till complete Saponification takes place. The mixture was diluted and extracted with
ether .The ether layer was evaporated and the residue was tested for presence of phytosterol.
Antibacterial susceptibility assay was carried out by well diffusion method wherein sterile Nutrient agar
plates were prepared and spreaded with 50ml of the available bacterial cultures against which
antibacterial activity was tested. There after 3 wells of 8 mm diameter were dug with the help of sterile
borer. Two plates were prepared for each microbial strain and for each part of the fruit of Jatropha
Curcas used in the studies The residue was dissolved in few drops of dilute acidic acid, 3ml acetic
anhydride was added followed by few drops of concentrate H2SO4 appearance bluish green colour ,
indicate presence of phytosterol. After confirmation of presence of phytosterol it was sent to FTIR
analysis at Skandha R&D works.
Results and Discussions:
The different peaks absorbed at different wavelengths of FTIR report shown in Fig. 1 confirms the
presence of different functional groups such as hydrogen, oxygen , hydroxyle, sulfur, nitrogen, these
functional groups can be found in 15 different sterols such as Cholesterol, Brassicasterol,24methilencholesterol, Campesterol, Campestanol, Stigmasterol, Delta-7campesterol, Delta-523stigmastadieno,
Clerosterol,
Beta-sitosterol,
Sitostanol,
Delta-5avenasterol,
Delta-524stigmastadienol, Delta-7stigmasterol, Delta-7avenasterol. By comparing of FTIR graphs it confirms
that ethanol solvent gives best yield of sterol then compared to yields obtained from other solvents
such as methanol, Acetone, Diethyl ether, Water, and Hexane. Diethyl ether cannot be used as good
solvent economically due to its high volatility and water cannot be used as a good solvent for sterol
extraction as it condenses quickly in still pot itself. Microwave pre-treatment of seed cake will also
improves the yield of sterol. The sterols of spent jatropha cake have shown to exhibit good Antimicrobial properties.Typical Test plate of the present study is shown in Fig. 2.

Fig. 2 Test Plate

Fig. 1 FTIR Spectra

Conclusions:
From the present studies it is evident that
i) Microwave pretreatment affects yields of sterols
ii) Type solvent influences yields of sterols
iii) Due to multifunctional groups and different types present spectra are complex
iv) These inhibit microbial growth.
Scope for Further Work:
In the present work we have isolated sterols and investigated the pharmacological properties of spent
jatropha cake. Other non edible oil cakes like neem seed cake, pongamia cake,soap nut cake etc also
contain sterols which needs to investigated.
~~~~*****~~~~
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Project Ref No: 37S_B_BE_004

2.

EFFECT OF COMBUSTION CHAMBER SHAPES AND
EGR ON THE PERFORMANCE OF BIODIESEL FUEL
ENGINES

COLLEGE
: B.V. BHOOMARADDI COLLEGE OF ENGINEERING AND TECHNOLOGY, HUBLI
DEPARTMENT: AUTOMOBILE ENGINEERING
GUIDE
: PROF. N.M. GIREESH
STUDENTS
: SHIVANNA
MALLIKARJUNREDDY B V
VENKAPPA GIRADDI
CHIDANAND MANTUR
Introduction:
Diesel engines are broadly used in medium and heavy duty application because of their lower fuel
consumption, higher break thermal efficiency and lower emissions compared with gasoline engines.
Efficient fuel utilization has become pertinent for the engine manufacturers, users and researchers
involved in combustion research. Researchers are also attempting to find different techniques of
efficient fuel utilization in diesel engines.
Increase of vehicle populations at an alarming rate due to advancement of civilization, use of diesel
fuel is not only in transport sector but also in agriculture sector. A considerable attention has been
focused on the development of alternative fuel sources, with particularly vegetable oils. The idea of
using vegetable oil as fuel has been around from the birth of diesel engine. Rudolph diesel, the
inventor of the engine that bears his name, experimented with fuel ranging from powdered coal to
peanut oil.
The major drawbacks of raw vegetable oils for their utilization as fuels in diesel engines are high
viscosity and low volatility. It is known from the literature survey that if these raw vegetable oils are
directly used in diesel engines, there is a problem of injector coking, piston ring sticking and thickening
of lubricating oil. Biodiesel produced from pongamia oil has lower viscosity and improved the cetane
number and heating value.
Objectives of Project:
The objective of present work was
1) To improve performance and emission characteristics of biodiesel operated CI Engine using
different shapes of piston crown geometry.
2) To optimize shape of piston which gives or enhances performance and improve emission of
biodiesel operated CI Engine.
3) To induce swirl effect in the combustion chamber and Nox emission control.
4) To reduce NOx emissions in the biodiesel operated CI Engine using EGR.
Methodology:
The existing diesel engine has hemispherical combustion chamber shapes; it is intended to study the
effect of combustion chamber shapes by designing and developing different combustion chamber
shapes, in the form of toroidal shapes for this the fallowing methodology is followed ;selecting suitable
combustion chamber shapes of toroidal nature.
 Making CAED drawings of the shapes selected .
 Developing these combustion chamber shapes in the real engines.
 Conducting experimental investigation on the performance of the diesel engine fuelled with
biodiesel using different combustion chamber shapes finally evaluating performance of the
engine with these developed combustion chamber shapes
Performance Testing Methodology
 First the fuel to be tested is filled in the fuel tank.

The cooling water pump is switched on for supplying coolant to the engine.

After positioning the decompression lever in open position, the engine is cranked.

16
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Then the engine is started by closing the decompression lever.
The loading on the engine is done by the eddy current dynamometer by increasing the
percentage of load.
The fuel measurement is done by switching the fuel supply from tank to the measuring
burette.
All other parameters are recorded and are imported from the setup.
The process is repeated for different combustion chambers.

Results:
Variation of BTE for different combustion chamber shapes
In the present work, diesel engine was operated in single fuel mode on diesel, HOME with different
types of combustion chambers namely hemispherical, toroidal and trapezoidal combustion chamber.
Based on engine tests, the magnitude of engine de-rating was 20%.
It is observed that BTE for Toroidal piston shape is higher than other piston shape over the entire load
range.the BTE for diesel operated is higher than biodiesel HOME operated This is mainly due to lower
calorific value of HOME and producer gas. Also due to lower flame velocity of producer gas during the
HOME-Producer gas operation and properties of the injected fuel has a major effect on the engine
performance. The study with different combustion chamber shapes show that the HOME-Producer gas
operation with toroidal combustion chamber results in better performance compared with the dual fuel
operation with other combustion chambers.
NOx emission for biodiesel operated engine is more than the EGR operated CI engine .among
different combustion chamber toroidal gives minimum NOx emission.
A Hemispherical Piston Crown Geometry
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Emission of carbon monoxide is higher in case of biodiesel operated compared to performance with
EGR. Here also toroidal gives the good results compared to other piston crown geometry.
Conclusions:
 Brake thermal efficiency of toroidal is more than other two due to swirl effect…
 Shallow combustion chamber resulted in high performance.
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Nox emission for toroidal shape is less as compared to hemispherical piston geometry due to
inward tangential movement of the fuel inside the combustion chamber ,the shallow depth
differentiate itself from other piston crown geometry
by increasing the EGR the amount of HC emission increases ,as burnt gases are recirculated
to the combustion chamber
Increase in EGR also increases the emission of CO,CO2,smoke opacity for the same reason
(burnt gases recirculated)
considerable effort has been expended world-wide to reduce dependency on petroleum fuels
for power generation and transportation through the search for suitable alternative fuels that
are environmentally friendly. In this respect, vegetable oils are a promising alternative to diesel
fuel having comparable characteristics.

Scope of the project:
Along with vegetable oils there are so many alternative fuels for diesel engine. The purpose of using
different piston head design is to reduce heat loss and utilize maximum amount of energy from the
fuel. The one with the lower heat loss and maximum thermal efficiency can be selected and
implemented on other diesel engine. If the performance of diesel engine fuelled with HOME is well
comparable with diesel then it can be used as a alternative fuel for diesel engine.
~~~~*****~~~~
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Introduction:
Bioenergy is a renewable energy and is produced by using various biological organisms. Bioenergy is
expected to solve the global warming problem by decreasing the carbon dioxide levels in the
atmosphere. Bio-ethanol is one of the most promising replacements for fossil fuel since it is renewable
and emits 85% less green-house gases compared to gasoline.Water bodies are complex ecosystems
and may include a variety of water plants that contribute to water quality and environmental health.
Water hyacinth is one of the world’s worst aquatic weeds. It infests rivers, dams, lakes and irrigation
channels on every continent except Antarctica.
Objectives:
The main objective of the study is to extract bio-ethanol from Eichhorniacrassipes (Water
Hyacinth).
 To characterize Eichhorniacrassipesforphysico-chemical and biological parameters.
 To carry out the experimental studies of hydrolysis and production of ethanol by baker’s yeast.
 To find out the efficiency the bio-ethanol extracted by characterizing for different physicochemical parameters.
Methodology
 Fresh water hyacinth was collected from Dantaramakki Lake, Chikmagalur and the chopped
pieces were taken in different forms.
 The preparation of water hyacinth is as follows:
18
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The water hyacinth with leaves and stalks was thoroughly washed several times with tap
water to remove adhering dirt, chopped into small pieces (1 to 2 cm)
This sample was divided into 2 forms: one is sun dried and other is grinded into fine paste.
Then again fine paste is dried in 3 forms that is sundried, oven dried and auto claved.
After drying, add 1 - 5% sulfuric acid, after adding heat the sample at 121 ̊c for 15 mins, later
cool at room temperature, after cooling filter it, hydrolysate is obtained.
The pH of hydrolysate should be adjusted using 10M NaOH, then add 0.2gm yeast for 6 days
at 30 ̊c, finally determine quantity and presence of alcohol.

The above procedure shows the production of ethanol. Water hyacinth was divided into four samples
and they were subjected to hydrolysis, detoxification and neutralization followed by fermentation using
baker’s yeast. Fresh Water Hyacinth with long stems was collected from Lake Dantaramakki of
Chikmagalur. The Water Hyacinth was thoroughly washed several times with tap water to remove
adhering dirt, chopped into small pieces (~1 to 2 cm) and




One half was sun dried for two weeks and powdered. The powdered material was stored at
room temperature until use.
The other half was ground into fine paste.
One portion was sun dried

Another was placed in hot air oven at 700C for 6 hrs
And the last portion was autoclaved for a period of 6 hours at 1050C
 Acid Pretreatment
1gm of the sample (dried Water Hyacinth) is mixed with 1,2,3,4 and 5% of sulfuric acid solution to a
final volume of 100 ml. The sample was poured to a Pyrex bottle. After that the mixture was
autoclaved at 130°C for 15 min and further cooled down to room temperature. The hydrolysatewillbe
filtered to remove the solid parts (not digested) of the material. The filtrate will be collected and
subjected to analysis of sugar content.
 Sugar Estimation
Total reducing sugar is estimated by using dinitrosalicylic acid (DNS) reagent. 3ml of dinitrosalicylic
acid (DNSA) reagent is added to 3ml of hydrolyzed sample in a test tube. The mixture is heated at
90ºC for 5 to 15minutes to develop the red brown color. Further 1ml of 40% sodium tartarate is added
to stabilize the colour. After cooling at room temperature in cold water bath, recorded the absorbance
with spectrophotometer at 540 nm.

Alcohol fermentation
About 0.2gm of baker’s yeast is used for inoculation of the concentrated hemicellulose acid
hydrolysate. Fermentations are carried out the petridish and the media is sterilized by autoclaving at
120°C for 20min. The pH is maintained at 6.0 with 1N HCl and 1N NaOH.The fermentation
temperature was kept at a constant value of 30°C by a temperature controled incubator.
Results and Conclusions:
 From the analysis of the sundried sample we observed that maximum absorbance is observed
at 4% concentration of sulfuric acid and minimum at 1% and 2% concentration of sulfuric acid.
 From the analysis of the oven-dried sample we observed that maximum absorbance is
observed at 5% concentration of sulfuric acid and minimum at 1% concentration of sulfuric
acid.
 From the analysis of the autoclaved sample we observed that maximum absorbance is
observed at 2% concentration of sulfuric acid, minimum at 5% concentration and at 3% there
is no absorbance of sulfuric acid.
 From the analysis of the finely powdered sample we observed that maximum absorbance is
observed at 2% concentration of sulfuric acid, minimum at 4% concentration and at 2% there
is no absorbance of sulfuric acid.
 Finally from this study we concluded that maximum reducing fermentable sugars was formed
from oven-dried samples and also it gives most convincing result in extraction of bio-ethanol.
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Scope of future work:
As more percentage of sulfuric acid used for hydrolysis, formation of reducing fermentable sugar will
be more and hence extraction of bio-ethanol will be in favorable amount.
 We can speed up the reaction by using certain type of enzymes. Fluctuations of pH can
be prevented by using peptone water as buffer.
 If the quantity of extracted ethanol is in a larger quantity, the efficiency of the blend can be
analysed.
~~~~*****~~~~
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1. Introduction:
Biodiesel has become more attractive recently because of its environmental benefits and the fact that
it is made from renewable resources. Currently, most of the biodiesel is produced from the
refined/edible type oils using methanol and an alkaline catalyst. However, large amount of non-edible
type oils and fats are available. The difficulty with alkaline-esterification of these oils is that they often
contain large amounts of free fatty acids (FFA). In this work two types of non-edible oils are used were
honge and jatropha oil these oils are converted into biodiesel by using Transesterification.
Jatropha curcas is a draft resistant oleaginous bushy shrub that belongs to the family Euphobiaceae. It
is tropical and subtropical seed crop. The crop possesses enormous industrial and export potentials,
because there oils extracts are used soap, dyes, insecticide, pesticides, illuminate, and alternative fuel
production. The oil is light to dark brown depending upon its method of processing and extraction. It is
very bitter to taste, Honge oil is also known as Pongamia oil which is derived from the seeds of
the Millettia pinnata tree. Seeds are usually harvested in the spring, each seed weighing from about
1.1 grams to 1.8 grams. The oil is yellowish-orange to brown in color.
Objectives:
1. To produce biodiesel from non-edible oil.
2. To find the properties of the biodiesel and Crankcase Oil.
3. To study the effect of different proportions of biodiesel on the lubricating oil, at room
temperature.
4. To study the effect of different proportions of biodiesel on the lubricating oil, at elevated
temperature.
5. To study the changes in the chemical structure of the blend of lubricating oil biodiesel.
Methodology:
 In this work biodiesel will be produced from non-edible oils honge and jatropha oil. The
properties will determine as per ASTM methods and will compare with the fossil diesel. The
properties of fresh lubricating oil were determined. Different proportions of mixture of honge,
jatropha biodiesel and lubricating oil will prepared and their properties such as viscosity,
density, flash and fire and acid value was determined. The variation in the properties of
different proportion of mixture of biodiesel and lubricant oil were determined for the period of 3
months at room temperature.
 Also the variation in the properties of different proportions of mixture of biodiesel and
lubricating oil will be determined at elevated temperature. In this method, the mixture of
biodiesel and lubricating oil will be heated at higher temperature and this mixture will be stirred
20
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IMPACT ON ENGINE OIL PERFORMANCE
Figure shows the variation of kinematic viscosity with duration kept in oven for 192 hours. From the
figure, we observe that as the duration increases kinematic viscosity of the blends (B5, B10, and B15)
also increases. This is due to storage of oil. Increasing fuel dilution with biodiesel stimulates oxidative
degradation.

kinematic viscositymm²/s

Duration V/S Kinematic Viscosity
800
600

15BT

400

10BT

200

5BT

0
48

72

96

4T

Duration (hour)

Figure: Time V/S Viscosity
Conclusion:
1. Honge and jatropha oil can be converted into biodiesel by transesterification.
2. The properties of honge and jatropha biodiesel are better than raw oil and close to diesel.
3. When crank case oil diluted with biodiesel, the properties such as viscosity, acid value and
flash point varies significantly.
4. At elevated temperature this variation in properties are significant.
5. Hence, safety precaution has to be taken when biodiesel is used as a substitute for diesel.
Scope for future work
1. Engine tests can be carried out, to study the effect of biodiesel on the lubricating oil under
actual engine operating conditions.
2. Simulation work can be carried out.
~~~~*****~~~~
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Introduction / Background:
Day by day the energy consumption is increasing very rapidly and world’s fossil fuel supply will be
depleted in few hundred years resulting in inflation and energy shortage. Therefore alternate or
renewable energy resources are very essential to develop for future energy requirement. Several
attempts have been made by researchers across the globe to counter the effects of the growing
information regarding the finite nature of the present fossil fuel reserve and the associated hazards.
According to their study Biofuel has gained global popularity as a biomass based fuels that have
been the future energy candidate. Biofuel production from renewable sources is widely considered
to be one of the most sustainable alternatives to petroleum based fuels and a viable means for
environmental and economic sustainability. Biodiesel, Fatty Acid Methyl Esters derived from
triglycerides by transesterification with methanol has attracted considerable attention during the past
decade as a renewable, biodegradable and nontoxic fuel. Several processes for biodiesel fuel
production have been developed, among which transesterification using alkali-catalysis gives high
levels of conversion of triglycerides to their corresponding methyl esters in short reaction times. This
process has been widely utilized for biodiesel fuel production in a number of countries (Matt et al.
2008).
F.SHERWANI, A.K.YADAV & M.N.KARIMI (2013) have studied the performance, emission and
combustion characteristics of ethyl ester of Mahua oil as a fuel. They used Mahua oil ethyl ester
blended with diesel in proportions of 5%, 10%, 15%, and 20%, by volume. Experimental results
shown that the maximum brake thermal efficiency and minimum specific fuel consumption were
found for blends up to 20% mahua oil ethyl ester at all loads among the blends. The specific fuel
consumption found by them to be even lower than the conventional diesel and all exhaust gas
emissions such as carbon monoxide, hydrocarbons and oxides of nitrogen were found to be lesser
than diesel while there was a slight increase in carbon dioxide emission. The reductions in exhaust
emissions and brake specific fuel consumption together with increase in brake power and brake
thermal efficiency made the blend of biodiesel B20, a suitable and environmental friendly alternative
fuel for diesel (Sherwani et al. 2013).
The present research work studies about the comparison of performance results of biodiesel derived
from watermelon seed oil when applied in different proportions in compression ignition engine.
Watermelon seeds are extracted from the seed casing, and dried in the sun. Once dried, the seeds
are pressed to extract the oil. Watermelon seed oil contains high amounts of unsaturated fatty acids
with linoleic and oleic acids as the major acids.
Objectives:
This work outlines the studies done to find the optimal method for converting Watermelon oil in to
usable biodiesel and using this biodiesel to run the four stroke diesel engine. The thermo physical
properties like density, specific gravity, flash point, fire point and calorific value are determined. The
biodiesel properties are found to be suitable for using as a alternate fuel. The performance test was
conducted on a 4 stroke diesel engine at 1500 rpm constant rotational speed of the crank. Even
though the cost of oil is high and the oil content in the seed is less (only 30%) the aim was to
consider biodiesel from watermelon oil is also one of the substitute for diesel. Performance test is
KSCST : SPP - 37th Series : Biofuel Projects Compendium : 2013-14
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conducted to determine the various parameters like Brake power, brake thermal efficiency, brake
specific fuel consumption etc. These parameters are found to be very closely matching with the
properties of diesel.
Methodology:
Oil is extracted from the watermelon seeds using expeller machine and is preheated to 60oC for
about one hour. About 25% of methyl alcohol is taken and 0.6 gms of NaOH is dissolved in it. Now
this solution is mixed with 1000 ml of oil and stirred using magnetic stirrer at 60o C for 30 minutes.
The Fig. 1 shows the Bio diesel preparation set up. The methyl ester is separated in separating flask
and water washed. The fuel properties like Flash Point, Fire Point, Calorific Value, viscosity and
specific gravity have been determined. Four types of blends have been made using diesel and
methyl ester like B10 (10%methyle ester +90%Diesel), B20(20%methyle ester +80%Diesel),
B30(30%methyle ester +70%Diesel) and B40(40%methyle ester +60%Diesel). These fuels are
tested in a Single Cylinder, 4-stroke vertical, water- cooled, diesel engine developing 5 HP at 1500
rpm with Rope brake dynamometer and spring balances and results are compared with the results
of diesel. The performance parameters like Break Power, Friction Power, Indicated Power, Break
Specific Fuel Consumptions of the engines using above mentioned fuels have been determined.

Figure 1 Preparation of Methyl Ester of watermelon seed oil
Results and Conclusions:
The Table 1 shows the properties of methyl ester of watermelon seed oil which is within ASTM
standard and close to the properties of diesel. The kinematic visco`sity and specific gravity of the
watermelon seed oil has reduced to a great extent by the esterification process and calorific value has
slightly increased. The produced biodiesel is in concordance with the D6751-09 standard in terms of
optimum conditions including 96% of methyl ester content, 5.82 mm2/s of Kinematic viscosity and 168
°C of flash point which can be used as the biodiesel fuel.
Table 1 Physical Properties of methyl ester of watermelon seed oil
Properties

Kinematic
0
viscosity(@40 C)
2
m /s

Flash
Point
(0C)

Fire
Point
(0C)

Specific
Gravity

Calorific
Value
(kJ/kg)

Methyl Ester of
Watermelon Seed Oil

5.82x 10-6

168

192

0.78

37000

Figure 2 shows the variation of Mechanical Efficiency with various Break Loads of the engine. There is
no major variation of Mechanical efficiency within the different blends of Biodiesel and efficiency
values are found to be very low compared to efficiency using diesel as fuel. The maximum value of
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ηMech is observed at 4 kg of engine loading and the corresponding value is 37% to 39% for various
blends.
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Figure 2 Variation of Mechanical Efficiency with Break Load
Figure 3 shows the variation of Break Specific Fuel Consumption at various break loads of the engine.
The BSFC is found to be maximum at around 1 kg Break load and decreases with the increase in
load. This has been explained in the previous litratures also(Sherwani et al. 2013) The maximum
value of BSFC of 0.92 kg/kWhr is observed for B30 blend corresponding to 1.0 kg break load.
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Figure 3 Variation of Break Specific Fuel Consumption with Break Load
Figure 4 shows Break Thermal Efficiency at various engine loads from zero loads to maximum of 4 kg
loads. It shows increase in efficiency with the increase in load. All the curves corresponding to various
blends are merging each other and show that all the blends are having promising results.
The diesel engine performed satisfactory with biodiesel, so that the methyl ester of watermelon oil can
be used as an alternative fuel in existing diesel engine without any hardware modification in the
system.
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Figure 4 Variation of Break Thermal Efficiency with Break Load
Scope for Future Work:
A study on performance of the engine with the methyl ester of watermelon oil as fuel was carried out
and it is found to be the promising alternate fuel for diesel engine. As a future work various other
combinations of blends of methyl ester of watermelon oil with diesel can be tried and the performance
of the engine with these blends can be studied. The performance test can be performed by varying the
injection pressure of the engine and also varying the injection angles as various literatures are
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showing the better results with increase in injection pressure and injection advance. Emissions tests
also can be performed for the above mentioned blends and can be compared with results with the
diesel fuel. The performance tests can be performed by preheating the oil also. Most of the literatures
are concentrating on the performance of single cylinder engines but less works are reported regarding
the heavy engines.
~~~~*****~~~~
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Background
Evaluation of cutting forces in machining operations is important to determine the characteristics of
work-piece under machining, whether the work-piece is capable of withstanding the cutting forces
without excessive distortion or not. Also, machine tool can be properly designed to avoid excessive
distortion of the machine elements and maintain the desired dimensional tolerance for the finished
components, tool and tool holders and work holding devices.
A cutting fluid is very essential in machining because it can reduce the cutting temperature and ease
the removal of chips and metal debris from the tool and work piece interface. Despite the wide
recognition of the aforementioned, when inappropriately handled, cutting fluids may create several
environmental problems such as damaging the soil and polluting the water resources. In addition, the
skin or health of the operators may be affected by the chemical effects of the petroleum based cutting
fluids. Hence, there is a need for developing of vegetable based cutting fluids which can bestow safe
working vicinity for the operators as well as being environment friendly.
Jatropha and Pongama based cutting fluids have a huge potential owing to their abundant availability,
renewability & biodegradability. Also, they are non edible vegetable based cutting fluids. But, because
of their low oxidative stability, they cannot be used in their raw form. Hence, suitable modification like
hydrogenation and epoxidation are required. Vegetable oils consist of glycerol molecules with 3 long
chain fatty acids attached via ester linkages having polar fatty acid chains, which provide high strength
lubricant films that interact strongly with metallic surfaces, reducing both friction and wear.
Objectives:
 To study the performance of modified versions of Jatropha and Pongama oils as cutting fluids
to turn AA6061 in terms of cutting force and surface finish.
 To compare the performance of vegetable based cutting fluids with the mineral oil in terms of
cutting force and surface roughness.
Methodology:
 AA6061 material is used for conducting turning operation owing to its desirable properties like
high strength, excellent corrosion resistance etc. that has lead to its extensive usage in the
manufacturing industries.
 Jatropha and Pongama are the vegetable based oils which will be used as cutting fluids.
These are abundantly available and have characteristic properties like renewability and biodegradability. These oils have to be processed for chemical modification by esterification
reaction followed by epoxidation process.
26
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Turning process parameters optimization is carried out by Taguchi’s technique of Orthogonal
Arrays.
 Minimum Quantity Lubrication (MQL) is adopted in the experiment to supply the straight
cutting oil during the turning operation.
 Cutting force is measured using Lathe Tool Dynamometer and surface roughness is
measured using Profilometer.
 Minitab 16 statistical software is used to conduct the statistical and regression analysis.
AA6061 work-piece is countersunk on both end and held between a self-centering 3 jaw chuck and a
revolving centre. A Carbide cutting tool with zero degree (0°) rake angle, 7° clearance angle, 0.4 mm
nose radius and 11mm cutting edge length is fixed to a lathe tool dynamometer. A Mist lubricator is
mounted on the lathe and the nozzle is kept above the work-tool interface. The pressure of the mist
lubricator is maintained at around 4 to 5 Bar.
Turning experiments are conducted on AA6061 under mineral oil and modified versions of vegetable
oils as straight cutting fluids. Cutting force generated under these oils are measured for the depths of
cut: 0.5mm, 1.5mm and 1.0mm; feed rates: 0.1mm/rev, 0.15mm/rev and 0.20mm/rev; and cutting
speeds of 800 rpm (113.1 m/min), 1270 rpm (179.5m/min), 1600 rpm (226.2m/min).
The statistical analysis is conducted to find out the independent parameters namely, viscosity, depth
of cut, feed rate and spindle speed, which significantly affect the quality characteristics (cutting force
and surface roughness); and to find out the optimum level of each independent parameter which gives
the least cutting force and surface roughness. Interactions are studied to determine the
interdependency between various factors. MINITAB 16, statistical software based on Taguchi’s
principle, is used for analysis.
Regression analysis is used to investigate and model the mathematical relationship between a
response variable and one or more predictors. Using Minitab 16, separate regression models are built
in the form of a mathematical equation for predicting the values of cutting force and surface roughness
within the limits of cutting parameters in this study.
Statistical and Regression Analyses of Results:
Main Effects Plot for SN ratios
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Figure (a)

Figure (b)

Main effects plot considering cutting force & surface roughness as response parameters are obtained
by plotting mean of S/N ratios against the three levels of independent parameters. The value of S/N
ratio closer to zero is considered as more optimum level.
Considering Fig (a), Optimal turning parameters for the cutting force are EPME (Level 2), 0.5 mm of
depth of cut (Level 1), 0.1 mm/rev of feed rate (Level1) and 1600 rpm of spindle speed (Level 3).
Considering Fig (b), Optimal turning parameters for the surface roughness are EPME (Level 2), 1.5
mm of depth of cut (Level 3), 0.10 mm/rev of feed rate (Level 1) and 800 rpm of spindle speed (Level
1).
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Introduction:
Fossil fuel depletion is one among the major contemporary problems facing by human. The search for
alternate to fossil fuels and the challenges in waste treatment have motivated this study. Literature
shows that lipids can be successfully extracted from sewage sludge from municipal sewage treatment
plants and these lipids can be converted to liquid fuel through chemical methods. These liquid fuels
can substitute the fossil fuels which are depleting day by day. Blends of these types of fuels along with
the ordinary fuel can enhance the engine performance also. Sewage sludge is an abundant byproduct from wastewater treatment facilities. Sludge treatment comprises a substantial portion of the
wastewater treatment costs. Handling and disposing of sewage sludge also pose economic and
environmental challenges for wastewater treatment facilities. There is a need to identify cost effective
and sustainable solutions to the utilization of raw untreated sewage sludge. Sewage sludge is another
non-food feedstock that offers significant potential for biodiesel production. The feedstock cost is
typically the major cost items for the biodiesel production. As sludge disposal poses a challenge for
waste water treatment plants, the cost of sewage sludge as a biodiesel feedstock is projected to be
less than the cost of traditional seed oils.
The current project work has been chosen considering the energy crisis and serious environmental
pollution by the use of fossil fuels, and because of the fact that there are considerable lipids in sewage
sludge, which can
be turned into biodiesel by esterification or transesterification. The whole
process is divided into three steps: heat-drying of sewage sludge, extraction of lipids and
transesterification. In this work extraction of lipid was done using an organic solvent methanol in a
laboratory setup. The extracted lipid was converted in to biodiesel by transesterification. Biodiesel
yield from sewage sludge lipid was determined. Engine performance tests were carried out using 20%
blend by volume of Sewage Sludge Biodiesel- SSB with diesel. Results were compared with that of
commercially available honge B20 and diesel.
Objectives:
The main objective of the project work is to extract lipid from the sewage sludge collected from the
local sewage treatment plant and to convert it into biodiesel.
The specific objectives of the study are:
 To study the extraction process of lipids from sewage sludge.
 To convert sewage sludge lipid into biodiesel using transesterification process.
 To study the performance characteristics of a single cylinder CI engine using sewage sludge
biodiesel (SSB).
Methodology:
Lipid Extraction from Sewage Sludge
Lipids and oils are extracted from sewage sludge by mixing the dry powdered sludge with organic
solvents such as hexane, toluene, ethanol and methanol. Solvent used for lipid extraction from
sewage sludge in this study is methanol. Dry sludge cakes from sewage treatment plant of Mangalore
city corporation-MSEZ, Kavoor, Mangalore is collected and it is kept inside a microwave oven for 1
hour at 70°C. This drying process is carried out in order to de-waterise the sludge so that all the
moisture content in the sludge is removed. The dried sludge is made into fine powder by crushing it
manually using a mortar and pestle. The sludge powder and the solvent are then mixed using a
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mechanical stirrer at a ratio 1:2 (2g solvent for 1g sludge) for 1 hour. During this process the lipid
content in the sludge will get dissolved in the solvent. The mixture is then filtered using a vacuum
pump and the solid particles are removed. The solvent having lipids dissolved in it is collected after
filtration. The lipid content dissolved in the solvent needs to be separated from the filtered solution.
The solution should be transferred to a distillation unit for this purpose. At this stage, the lipid content
in the solution will get separated. The methanol content will get condensed and it can be recovered.
However, in this work separation of lipids from the filtration output is done by evaporating the solvent
from the filtrate. The filtered solution is kept over a hotplate for 1 hour at 65-70°C. As the methanol
evaporate out there will be an oily solution remain at the bottom. This oil is the lipid content of the
sludge. The oil extraction process is followed by transesterification reaction to convert it into biodiesel.
Transesterification
In the esterification process known as transesterification reaction, the sludge oil (lipids) is added with
sodium-methoxide solution which is prepared by dissolving NaOH pellets ((3.5+3.5) gm/liter of oil) as
catalyst in to analytical grade methanol (for 1000ml of oil 200ml of methanol) by vigorous stirring in a
conical flask. The methoxide mixture is added to round bottom flask with oil and maintained at 70°C
with continuous stirring using a magnetic stirrer for one and half hour. In order to prevent the
evaporation of methanol from the round bottom flask a water cooled condenser is fixed to the mouth of
the round bottom flask. After the reaction time the condenser is removed from the round bottom flask
and reagent is heated openly with stirring for further one hour to evaporate the unreacted excess
methanol.
After the reaction the reagents are poured into a conical separating funnel and the solution is left for
an overnight for separation into two layers after settlement. In general a successful reaction produces
two separate layer viz. esters and crude glycerol. Phase separation can be observed within few
minutes after the reaction and can be expected to be completed overnight. The bottom layer that is
glycerol layer is drained off and the crude biodiesel is collected, which is water washed later.
Engine performance studies
The engine setup consists of a 4 stroke single cylinder diesel engine of 3.5 kW capacity with rope
brake dynamometer for loading with instrumentation for measuring different performance parameters.
Performance tests were carried out with diesel, 20% sewage sludge biodiesel blend with diesel and
honge B20 blend.
Results and Conclusions:
Sewage sludge which is obtained from sewage treatment plants are a good resource for producing
biodiesel. Production of sewage sludge biodiesel (SSB) helps us in facing the energy crisis as well as
the waste management issues.
Based on the laboratory tests and performance tests conducted the following results are summerised.
 The average overall biodiesel yield from sewage sludge is 11.06%. The kinematic viscosity
variation of SSB20 is lower than that for honge B20 at elevated temperature.
 Mass flow rate of SSB20 is marginally higher when compared to diesel as well as hongeB20
at full load.
 Brake thermal efficiency with SSB20 has increased by 2% and that with honge B20 by 5%
compared to diesel at full load.
 At full load, SSB20 has the highest value of brake specific fuel consumption among the three
fuels tested
 Air-fuel ratio of SSB20 is 12% and 3%lower than diesel and honge B20 respectively at full
load.
 SSB20 is having the highest volumetric efficiency among the three. Volumetric efficiency of
SSB20 is 9% higher than diesel and 5% higher than honge B20.
The present work showed an increase in brake thermal efficiency compared to diesel as a result of
using SSB20, but it is lesser while comparing with honge B20. Thus, it can be concluded that blending
of SSB with diesel helps to enhance the performance of CI engine.
Scope for Future Work
 Lipid extraction with other solvents like hexane, tolune etc., may be taken up.
 Different sources of sludges having higher lipid contents may be investigated.
 Methods and machinery may be built to convert sewage sludge into biodiesel in large quantity.
Studies can also be carried out to reduce cost of SSB.
 Engine performance using various SSB blends can be conducted to check for better output
 Emission test can be conducted with sewage sludge biodiesel.
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Introduction:
With the search for new and better sources for alternative forms of energy for substituting the
continuously depleting forms of fossil fuel, biofuels have been found to be one of the best substitutes.
Sources first worked upon and thought to provide the best yield were from food feedstock which
included soy, corn, canola, and cotton seed oil. With the increase in demand in biodiesel industries,
availability of such oil, which is already trying to meet the growing demands of food industry, proved to
pose a definite competition between the two industries for the same resources. To avoid this, several
non-food feedstock sources are being made use of including waste vegetable oil, grease, animal fat
etc. With the continuous global increase in consumption of chicken every year, the amount of poultry
waste, largely including feathers, proportionately produced is increasing. As managing such
voluminous amount of waste becomes quite challenging for the poultry industry, such waste can be
used as source of raw material for producing biodiesel. Biodiesel can be produced from the extracted
fat from chicken feathers by the process known as transesterificationand can be accelerated by the
use of catalysts (either chemicals or enzymes). Most industries manufacturing biodiesel today make
use of chemical catalysts as they provide higher conversion rate of esters under low temperature and
pressure conditions and also have short reaction time. However their major drawback is the inability to
obtain pure products and by-products using chemical catalysts thereby increasing economic
investments into downstream processing [Narasimharao et al, 2009; S Kumaret al,
2013;LeneFjerbaek et al, 2008 ]. Hence biodiesel production using enzyme catalysts can be followed
as it has several benefits including no soap formation, esterification of both FFA’s and triglycerides in
one step without need for washing, provision for higher quality glycerol, ability to handle large variation
in quality of raw material and ability to work under milder conditions [Ghaly et al, 2010].
Objectives:
 Isolation and identification of lipolytic bacteria from chicken feather
 Extraction and partial purification of lipase enzyme
 Determination of lipase activity
 Extraction of oil from chicken feather by soxhlet method
 Transesterification of oil by enzymatic method
 Analysis of biodiesel by GC.
Methodology:
1. Sample Collection
Chicken feather samples were collected from chicken slaughter houses and stalls in
Yeshwanthpur and Bone mill, Hesarghatta main road, Bangalore.
2. Isolation of Lipase producing bacteria
A chicken feather shredded into pieces and was soaked in sterilized water. Water was serially
diluted and subjected to Tween-20 media and observed for Zone of precipitation [Davender
Kumar et al, 2012].
3. Screening of Lipase producing Bacteria
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4.
5.

6.

7.

8.

Colony which was showing maximum zone of precipitation was selected and subjected to
Tributyrin media and incubated at 370Cand checked for zone of hydrolysis after 24 hr and 48
hr. [Davender Kumar et al, 2012].
Identification of micro-organism
Characterization of colony was carried out according to Bergey’s Manual
Extraction and partial purification of Lipase Enzyme
Lipase was extracted from the production mediumusing coconut oil as the substrte after an
incubation time of 48 hours by centrifugation at10000 rpm for 30 min in a refrigerated
centrifuge. Resultant supernatant contains extracellular lipase.
Partial purification was carried out by adding 70%of ammonium sulphate in small increments
at 40C by constant stirring. Solution allowed to stand for 30 minutes and centrifuged at
10,000X for 30 minutes. Pellet resuspended in small volume of 0.05M phosphate buffer of pH
7.0.[Davender Kumar et al, 2012].
Extraction of Fat
15gms of chicken feathers used for extraction of fat using hexane at 690C for 8 hours in
Soxhlet extractor. The remaining hexane solvent after extraction was evaporated and fat
extracted.
Transesterification
Extracted fat was dissolved in appropriate volume of Carbon tetrachloride. Methanol was
taken in the ratio of 1:4 with respect to oil obtained. 57% of partially purified extract of lipase is
added to mixture and incubated in shaking at 400C for 24 hours. [SininartChongkhonget al,
2012; S.Kumar et al, 2013]
Purification and Gas Chromatographic Analysis
After Transesterification, the mixture was kept in separating flask for 3hours. Two distinct
layers seen with, bottom layer consisting of glycerol and top layer consisting of biodiesel. Top
layer washed twice with distilled water and sent for Gas Chromatographic analysis.

Results and Conclusion:
When feather soaked water was inoculated on tween media, precipitated zone around certain colonies
in the media wasdue to formation of calcium salt of fatty acids formed by hydrolysis of tween (Fatty
acid esters of polyoxy ethylene sorbitan), by the lipase released by the bacteria. Further confirmation
was carried out by inoculating a selected colony which showed zone of hydrolysis on tributryin plate.
The zone of hydrolysis produced on TBA plateis due to utilization of tributyrin as a substrate which is
converted into free fatty acids by lipase thus providing a clear patch around the colony. Biochemical
characterization confirmed that the bacteria are of Pseudomonas species results were depict in table
1. Partially purified lipase extracted from the bacteria was found to have an activity of 4U/ml.
Yield of fat from feathers was calculated to be 2%. Hexane was used as solvent for extraction of fat as
it is least polar solvent and hence favours maximum extraction of fat (a polar compound) from
feathers. Transesterification resulted in two distinct layers. Lower clear colourlessand upper clear,
yellow and less viscous layers (when compared to solid fat extract from feathers) were obtained.
Gas Chromatographic analysis revealed the presence of methyl esters of fatty acids like palmitic acid,
stearic acid, oleic acid and linoleic acid [ Table 2 and figure 1]. The percent of oleic acid was found to
be more for biodiesel produced using enzymes than using chemical catalysts used in the study by
Narasimharao et al.
Hence it can be concluded that enzymatic method of transesterification from lipase extracted from
pseudomonas bacterial isolates from feathers are comparatively more efficient than chemical methods
along with other advantages of enzymatic transesterification which include non-requirement of multistep purification of end products, reduction in processes required for waste water treatment and
optimal energy requirements for carrying out the process.
Future Scope:
Biodiesel production from feathers using enzyme as catalyst, if implemented in poultry industries, shall
prove to be economical for the industries for two main reasons. Firstly,waste from the poultry itself
being the raw material, no economical input is required for the raw material. Furthermore, production
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of biodiesel indigenously will provide reduction in cost invested in obtaining external source of fuel for
energy requirements. Secondly, using efficient methods, partially purified extract of lipase can be
made use of for transesterification for small scale production of biodiesel hence reducing the cost of
purification of enzymes. With techniques of immobilization of enzymes, the cost can be further
reduced for such immobilized enzymes can be reused in several cycles of transesterification.

Graph of GC analysis for Methyl Esters of Fatty Acids
~~~~*****~~~~
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Introduction:
The existing single screw press expeller can process only 25 – 30 kg of Pongamia pinnata seeds per
hour in three or more passes, with low oil yield of about 18 percent. The increase in demands cannot
be met by a machine with this low yield. Hence, this project was aimed to design and develop an oil
expeller which meets the increased demand by increasing the productivity of the expeller.
In response to the defined limitations of existing technology, various concepts were generated such as
flourmill, sequential type, reverse worm and twin screw. The students of batch 2013 of Department of
Mechanical Engineering, R V College of Engineering performed experiments on Reverse worm
concept and results were obtained with increasing yield but also with increasing retention time. Hence,
Experiments were performed on the existing expeller and other generated concepts.
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Since there is no oil expelling technology involving twin screw for non-edible seeds, experiments were
performed using twin screw extruders used in polymer industry. The results from the experiments were
compared based on productivity and the twin screw extruder which processed 80kg of seeds in one
hour meets the project objective and hence, twin screw concept was selected. The separation of oil
from cake was a challenge in twin screw extruder. This problem was solved by incorporating an
innovative design named slotted twin barrel cage. In order to prove the functioning of slotted twin
barrel cage, a slotted barrel cage which incorporates a design similar to that of the slotted twin barrel
cage was designed and fabricated for a single screw oil expeller. The twin screw oil expeller was
designed in detail using CATIA V5 and analyzed using ANSYS 14.5.
Objectives:
1. To study the theory behind oil expelling process and analyze the practical problems
associated with existing oil expeller.
2. To develop a concept design that can extract oil:
i.

With high through put of 80 to 100 kg/hour

ii.

Increase in Oil yield.

3. Validate the generated concept of oil expeller.
Methodology:
To understand the drawbacks of the present oil expeller – the Technical and the Performance
parameters affecting the process were studied. Research papers on twin screw technology, factors
affecting oil recovery, journals on properties of Pongamia Pinnata seeds were read. A report on
biodiesel by Department of Science and Technology and various university theses were studied to
understand the various expelling process and to understand the significance of the components used
in oil expulsion.
After understanding the process of oil expelling, new concepts were generated along with the
drawings. Each concept was then evaluated for its technical, economical and production feasibility.
Depending on the various deciding factors, the concept was screened for the further development.
Preliminary experiments on Twin Screw extruder were carried out to understand various difficulties in
oil expulsion and conclusions drawn from these experiments led to the design of twin screw oil
expeller.
By considering various factors such as throughput, power requirements and material selection, the
detailed design of machine is started. It includes twin screw shaft designs, Barrel designs, Slotted
Barrel cage design, Torque Calculations, base frame design. Part modelling was done using CatiaV5
followed by assembly of the machine. After designing the parts, it is analysed in Ansys14.5
(Workbench) so as to assure that the design is safe.
Since the cage bar concept as used in single screw expeller cannot be used for twin screw expeller, a
slotted barrel cage for single screw expeller was designed, analysed and fabricated so as to validate
the twin screw design.
Results and Discussions:
Combination of Flour Mill and Existing Single Screw Oil Expeller
By using the flour mill, the first pass i.e., to crush the seeds was eliminated and the experiments were
performed. It can be inferred from the experiments conducted on flour mill attachment to existing
expeller that, the first batch of 30 kg of seeds was stored for about a day and then was fed to the oil
expeller. Even though these powders were fed for about 3 to 4 passes no traces of oil was found. After
the addition of 1.8 litres of water to these powders, oil was obtained. This is because initially the
moisture content of the powders was not sufficient therefore, the oil could not be expelled even after 3
to 4 passes. This implies that the moisture content plays a very important role in the oil expelling
process. The second batch of 30 kg of seeds was fed to the oil expeller within two hours of being
powdered. The oil was obtained in the first pass itself without any addition of water. Thus, it can be
inferred that powders loses the moisture content faster than the whole seeds. Therefore, the storage
of powdered seeds should be avoided and the powders should be utilized within few hours.
Twin Screw Extruder
Experiments were conducted on a polymer machine i.e., twin screw extruder.Throughput rate of
powders and whole seeds are tabulated in table 1.
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Table 1 Throughput Rates of Whole Seeds and Powdered Seeds
Speed (rpm)

Throughput rate (kg/hr)
Seeds

Powder

500

18.46

38

750

27.69

65

1000

42.35

82

It can be inferred from the experiments conducted on twin screw extruder that, the first
configuration of the shafts was the default polymer processing configuration. In this configuration,
though the oil was not expelled, the soft cake was obtained with traces of oil in it at lower rpm. This is
because of the conveying and kneading action of the screw elements. At higher speeds, dry cake was
obtained as the temperature exceeded 110 degree Celsius. The second configuration of the shafts
consisted mainly of mixing and kneading elements. At lower speeds, briquettes as shown in figure 1
were obtained and at higher speeds burnt cake was obtained. The temperature increased rapidly even
at lower speeds because of rapid missing and kneading action which exceeded 110 degree Celsius,
and at higher speeds temperature exceeded 140 degree Celsius which evaporated the oil and burnt
the cake.

Figure 1 Briquettes
Comparing the results obtained from the preliminary experiments on the concepts generated, twin
screw extruder had the highest throughput than the other concepts as shown in figure 2. Twin screw
also processes seeds in a single pass where the seeds were crushed as it was conveyed. Since the
twin screw concept meets the objective of the project, the twin screw concept was selected for
designing the oil expeller.
Hence, a twin screw oil expeller was designed in this project in order to obtain high throughput of at
least 80 kg of seeds. An innovative solution of slotted twin barrel cage was proposed and designed for
effective oil separation.
Results of FE Analysis
The analyses of the designs were carried out; the maximum stress of each design is below the yield
stress value of the material. The maximum deformation of each component is very less or negligible
and factor of safety of each design is greater than 1. Hence the designs are safe. The analyses results
of all the designs are tabulated in the table shown below
Analyses Results of the Designs
Sl
Component
Maximum
Maximum
Factor of safety
No
stress (MPa)
Deformation
(mm)
1.

Twin screw shaft

169.97

0.086

1.47

2.

Configuration 1 barrel block

217.23

0.067

1.15

3.

Configuration 2 barrel block

148.63

0.031

1.68

4.

Slotted barrel cage

205.9

0.0311

1.214
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Figure 3 Exploded View of Twin Screw Barrel Block
As discussed in the previous sections, it is clear that the twin screw oil expeller which was designed
will extract oil by processing atleast 80 kg of Pongamia pinnata seeds in one hour and in one pass.
From the results discussed, it is clear that the slotted twin barrel cage will separate oil effectively.
Conclusions:
Since present day automobile fuels are depleting at an alarming rate, there is a huge necessity of
replacing the fossil fuels with alternative sources that are also relatively less harmful to the
environment. Thus, a development in the oil expeller plays a very important role in increasing the
feedstock availability for biofuel. In this project, an effort has been made to understand the features of
the existing oil expeller, and include design modifications to improve the process. So far only single
screw expellers are in use in the market. To improve the throughput as well as to reduce the time of
operation, a twin screw expeller is designed to meet the increasing demand for bio-fuels.
Scope for future work:
The twin screw expeller is designed and the fabrication needs to be carried out. Before fabrication,
further work is to be done in the following areas:
 Market survey of twin screw gearbox fabricators
 Fine tuning of the design of barrel configuration 1
 Further research can be carried in non- conventional methods of oil extraction such as
microwave technology and solvent extraction method
 Further research can be carried out on increasing the yield of oil
 Further research can be carried out to expel oil from potential oil seeds such as Neem, Castor
etc., by modifying the twin screw barrel configuration 2 designs.
~~~~*****~~~~
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Introduction:
With the increasing environmental problems, the stakes are exceedingly high for the search of a
greener and safer substitute for different petrochemical products including fuels. However, the
potential of the greener substitute depends on both safety as well as economical issues. For every
100 gallons of biodiesel produced, 5-10 gallons of the less glamorous crude glycerol are left behind
with a sparking debate about the best uses of this waste. This impure form of glycerol must either be
thrown away or sold off to market for a very less price due to the large quantity of the impurities it
contains. Currently, most of it is simply incinerated. In this present context, glycerol which promises to
be a good substrate is used for microbial production of 1,3-propanediol that changes the perception of
glycerol as being a waste in the industries. In this respect, a large number of bacterial strains were
screened out to identify their ability to convert glycerol to 1,3-propanediol. Some of the organisms that
are used in the production of 1,3-propanediol are Klebsiella pneumoniae, Clostridium butyricum
,engineered Escherichia coli, and Saccharomyces cerevisiae. One of the potent strain which produces
1,3-propanediol is Citrobacter freundii. The crude glycerol obtained as a byproduct in the biodiesel
production is used as a substrate to produce 1,3-propanediol in batch fermentation. 1,3-propanediol is
a clear, odorless, colorless and harmless liquid that is miscible both in solvent and water and it is
mainly used as a building block in the production of polymers, polyesters, as a solvent, antifreeze,
wood paint and also used in various other industrial applications. Hence, in this context we are using
silk worm pupae oil in the production of biodiesel and thus obtained crude glycerol as a byproduct
which can be utilized in the production of 1,3-propanediol. Further the benefits and opportunities
associated with biodiesel production can be efficiently reaped by capitalizing upon the value added
products that this waste glycerol can generate.
Objectives:
 Extraction and characterization of crude oil from silk worm pupae.
 Production of biodiesel and its estimation.
 Estimation and processing of crude glycerol.
 Production and estimation of 1,3-propanediol from crude glycerol using Citrobacter freundii.
Methodology:
Materials: Silk worm pupae, soxhlet apparatus, hexane, methanol, potassium hydroxide, Citrobacter
freundii, separating funnel, Gas chromatography, HPLC
Methods:
Collection: The silk worm pupae was collected from the silk board unit in Toulense, Davangere.
Drying and powdering: The silk worm pupae sample was sun dried for 15 days and then kept in hot
air oven at 60ºC for 4 hours to remove the moisture completely and grinded into fine powders.
Extraction of the silk worm pupae oil by solvent extraction: The finely powdered sample was
transferred into the soxhlet apparatus for extraction with hexane which was used as a solvent. After
extraction, condensation was carried out to recover the dissolved hexane and oil was obtained and
measured.
Refining of oil: The crude pupae oil obtained from soxhlet apparatus was collected in a conical flask.
Refining of crude oil was performed by carrying out water degumming to remove the impurities like
phospholipids present in the crude oil.
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Biodiesel production and estimation: Transesterification of pupae oil was carried out with pure
methanol in a molar ratio if 1:4 using 0.5% NaOH as a catalyst. The product was kept in separating
funnel and biodiesel was at the top phase and glycerol was obtained at the bottom phase.
Estimation and processing of crude glycerol: The byproduct crude glycerol obtained from biodiesel
production was estimated by using HPLC or GC.
Production and estimation of 1,3-propanediol from crude glycerol using Citrobacter freundii:
The byproduct crude glycerol obtained from biodiesel production was treated with Citrobacter freundii
to produce 1,3-propanediol.
The obtained 1,3-propanediol was estimated by using gas
chromatography.
Results and discussion:
Successful extraction of oil from silk worm pupae was done by solvent extraction method. Water
degumming was performed to avoid the rancidity and then tested for its characteristics. The crude
glycerol was utilized efficiently by Citrobacter freundii for the production of 1,3-propanediol. The
percentage conversion of 1,3-propanediol from crude glycerol was less when compared to the
commercially available extra pure glycerol.
Scope for further work:
 Bioconversion of crude glycerol obtained in biodiesel production seems to be highly
recommended as it provides substrates for the production of biodegradable
polymers and directly benefit the environment.
 In addition, wide application of biodegradable polymers would promote the use of biodiesel
and reduce petroleum dependency.
 An interesting example of application of the product of glycerol fermentation is a polyethylene
terephthalate (PTT) production.
 Production of such polymers with the use of biological systems has a number of advantages
over classical chemical technologies e.g. greenhouse gas emission in the manufacture of bio1,3-propanediol has been demonstrated to be about 40% less than for petrochemical 1,3propanediol.
Works can be done by trying with other microorganisms to enhance the production of 1,3-PD.
~~~~*****~~~~
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STUDENTS
: PRASHANTH
RAKESH H R
SUHAS H U
PAVANKUMAR BADIGER
Objectives:
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To conform the feasibility of cashew nut shell as a source of biodiesel.







To conform the feasibility of cashew nut shell as a source of solid fuel briquettes.
To extract oil from cashew nut shell which is an industrial waste.
To produce bio fuel from this oil and to blend with petroleum diesel.
To test its emission characteristics and performance.
To encourage the agriculture sector.
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Results and Discussions:

TOTAL FUEL CONSUMPTION (
kg/hr )

Total Fuel Consumption (TFC):

TFC Vs BP
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Figure 10.1.1: Variation of TFC with BP
Figure shows the variation in fuel consumption for diesel & biodiesel when blends of 15% and 20% are
used in diesel engine. As the BP is increased the fuel consumption of diesel fuel is increased as
compared to B20 and B15 biodiesel blends. It is observed that for the same brake power the diesel
engine consume more diesels in comparison to B20 and B15 biodiesel blends.

Brake Specific Fuel Consumption (BSFC):

BRAKE SPECIFIC FUEL
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( kg/kW-hr )
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Figure 10.2.1: Variation of BSFC with BP.

Figure shows the variation in brake fuel consumption for diesel & biodiesel when blends of 15%, 20%
are used in diesel engine. The BSFC is an important parameter to evaluate engines performance and
determine the fuel efficiency of an engine. The BSFC of diesel engine decreases as the engine brake
loads are increased. This is due to the presence of oxygen in the bio fuel which enables complete
combustion. Higher proportions of biodiesel in the blends increase the viscosity which in turn
increased the specific fuel consumption due to poor atomization of the fuel.
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Brake Thermal Efficiency (BTE):

BRAKE THERMAL EFFICIENCY ( % )
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Figure 10.3.1: Variation of BTE with Load.
Conclusion:
 The results obtained from the experiment reveal that produced biodiesel from waste cooking
oil meets the combustion requirements of diesel engine combustion
 The study from the results reveals that biodiesel from cashew nut shell oil has a number of
advantages over petroleum diesel, namely: low fuel consumption, higher combustion pressure
and longer combustion period.
 The study from the results reveals that Solid fuel briquettes from cashew nut shell oil residue
have higher calorific value than any other biomass briquettes.
 In the view of majority positive results obtained from the experiments, it is rational to say that
biodiesel from Cashew nut shell oil can be used as a substitute for petroleum diesel in diesel
engines. Hence, biodiesel from Cashew nut shell oil contributes to be an alternative source of
green renewable energy to meet the energy demands of the future.
~~~~*****~~~~
Project Ref No: 37S_B_BE_037

12. DESIGN AND DEVELOPMENT OF ECO-FRIENDLY
COMPOSITE BIO-MASS FUEL CAKE
COLLEGE
: H.M.S INSTITUTE OF TECHNOLOGY, TUMKUR
DEPARTMENT : MECHANICAL ENGINEERING
GUIDE
: DR. C B VIJAYA VITTALA
MRS. ASHWINI R B
STUDENTS
: HARSHA KUMAR.J.
NIRIKSHITH.B.S
Keywords: Respiratory disorders, pyrolysis, smoke regulation, emission tolerance, coal.
Introduction:
Food is one of the basic needs to survive. For preparing food we must need some sort of heat energy.
Stove (Chula) is a device used for cooking. The commonly used methods for cooking purposes are
LPG and other petroleum products, electricity, but all these are unsustainable and costlier. Sun is also
a source of heat energy which is sustainable, but it is not available at all time. A variety of bio-mass is
used as fuel for cooking. Bio-mass can be sourced from various types of plants and in many forms
such as trunks, branches, sticks, twigs, leaves, bark, saw dust etc. Bio-mass is used in large scale
because it is easily affordable and instantly utilizable. However emissions from burning of bio-mass
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are hazardous. Therefore a solid fuel is developed to tolerate smoke emission by composite
technology.
Objective:
To develop the biomass cakes which regulates the smoke
To design the cake as per specific amount and types of food
To evaluate the emissions from developed composite cake and to suggest best cake with specific
composition
Methodolgy:
To fulfill the objective, the design process has been followed to arrive at the requisite characteristic to
the fuel cake
Preparation of cake
Steps involved in the preparation of cake:
1. Collection of raw material:
A. Baggase
B. Coal
C. Cow dung
D. clay
E. Glycerin
F. wax
G. corn powder
2. Grinding of Bagase and crushing of lumps of coal
3. Proportionate mixing of raw material as indicated in the below table:
Preparing the mould: Base plate arrangement
4. Applying thin film of lubricant on the surface of base plate, rod ejecting plate, slit mould and
compressing plate (for easy ejection of composite fuel inside the mould cavity).
5. Filling of raw material inside the mould cavity, according to the requirement.
6. Application of the pressure, on the composite bio-fuel which is inside the mould cavity using
the compressing plate.
7. In semi-wet condition, the compressed composite-solid bio fuel ejected using the bottom
ejecting plate.
8. This is allowed for drying for nearly 15-20 hrs in the normal room condition
DEVELOPMENT OF MOULD:
Sl
Material
no.
1
Bottom layer mixture
Bagase (60%) + Cow dung (20%) + Clay (20%) + Adhesives
2
Top layer mixture
Clay (20%) + Char coal (80%) + Adhesives

composition
80
20

For the provision of holes, shape and size of the cake there is a requirement of mould. And design of
mould is as illustrated in the below figure:
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To apply pressure on the
composite solid fuel inside
Compressing plate

Cylindrical slit mould

Rod to provide holes in
composite fuel

Composite solid fuel
Ejecting plate
Stationary base plate

Design of mould

View of a mould

Preparation of the fuel cake:
Design 1

After getting the idea of Bio-solid fuel cake, we have taken the mixture of Bagase, cow dung, mud for
the bottom layer as shown in the above figure and jolted using slit mould in jolting machine. Then the
powder of charcoal with certain binders is jolted above the bottom layer, for the purpose of easy
ignition camphor. But while burning, we have faced the problem of ignition and also burning due to the
lack of porosity in the cake, therefore we started to think of giving the holes to the cake as indicated in
the above figure.

KSCST : SPP - 37th Series : Biofuel Projects Compendium : 2013-14

43

Result and Conclusion:
As the gas produced by the bagasse and other mixture in the bottom layer are trapped by the charcoal
at the top layer. The gas evolved from the bottom layer is utilized for burning in the subsequent
stages. Hence the emission from the cakes is burnt in proper manner to enhance the combustion
efficiency, thereby reducing the problem of respiratory disorder like asthma for the people who are
using the chulhas or stoves.
Each briquettes produces 1722.3kJ of energy having the Calorific value of 3100kJ/kG during the
burning process. Each briquette that is prepared during our experimentation weighs average of 570
grams and burns up to 25 minutes. Hence power developed by each briquette is 1.152kJ/s (kW).
Burning of briquette is conducted in laboratory and a complete video graph of the entire burning
process has been captured to validate our objectives. From the analysis of video it can be inferred that
the smoke production during the burning process of the designed cake is considerably lower
compared to burning of bio mass briquettes directly.

Scope of Future Work:

By providing cartridge heater instead of tube, it is possible to take out the cake easily by heating.
By providing the hydraulic jack for compression of cake, compactness can be achieved.
~~~~*****~~~~
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13. PRODUCTION OF BIODIESEL FROM
SLAUGHTERHOUSE WASTE
COLLEGE
: SIR M VISVESVARAYA INSTITUTE OF TECHNOLOGY, BANGALORE
DEPARTMENT : BIOTECHNOLOGY
GUIDE
: HALIMA JENISH
SRINIVAS V BANDLAMORI
STUDENTS
: RIZWAN PASHA
ASHWINI MOHANDAS
Keywords: Slaughterhouse waste, Biodiesel,
Introduction:
Slaughter house waste usually consists of bones, tendons, skin, blood, internal organs, animal fat and
the contents of gastro-intestinal tract. This waste represents up to 30%-40% of total live weight of
animal of which 2-3% fat which is a potential source of feedstock for biodiesel. The fats discharged
from these slaughter houses do not have any economic value and hence they are discharged into the
environment leading to environmental hazards.
Objectives:
Production of biodiesel by two step acid catalyzed trans-esterification process using slaughter
house as feedstock.
 To check the effect of ultrasonic waves on the reaction time.
 To check the effects of different acids like pTSA, H2So4, HCl, chromosulphuric acid in reaction
mixture.
 Optimizing the reaction condition to get maximum reaction yield.
 Characterization of the biodiesel produced in terms of physical and chemical properties and
modifying to match ASTM biodiesel standards.


Methodology:
Our proposed methodology to obtain biodiesel from slaughterhouse waste fat is as follows:
1. Extraction of slaughterhouse waste fat:
The slaughterhouse waste will be collected from the nearest slaughter house. This waste will be
heated at 60C and its components will be separated. The extracted fat will be washed with water.
The resultant oil will be filtered/centrifuged and decanted to remove the suspended particles. The
processed fat will be stored in air tight opaque plastic jars to prevent oxidation.
2. Qualitative analysis of slaughterhouse waste fat:
 Free fatty analysis: To determine FFA content.
 Iodine number: To determine the amount of unsaturated fatty acids.
 Peroxide value: Detection of Peroxide value gives the initial evidence of rancidity in
unsaturated fats.
 Saponification value: The saponification value gives an indication of the nature of the
fatty acids constituent of fat.
 Acid number: To determine the amount of acidity.
3. Pretreatment/Pre-esterification process:
The extracted fats usually contain high amounts of FFA (>2%) that is not feasible for biodiesel
production using an alkaline catalyzed process. To overcome this problem, an alternative
process using an acid catalyst has been proposed and used as a pre-treatment step to convert
FFA to Fatty acid esters. The effect of different acid catalysts like sulfuric acid, hydrochloric
acid, chromosulfuric acid and p-toluene sulfonic acid (pTSA) was studied in the transesterification process in different concentrations and the conditions were optimised to get
maximum yield.
4. Trans-esterification Process:
The pre-treated fat from acid catalyzed esterification will be the raw material for trans-esterification
process. The conditions for trans-esterification reaction were carried out at different ratios of
methanol to oil to identify the ideal ratio for maximum yield. All experiments was performed in a
batch reactor with reflux condenser. Determination of the effect of Ultrasonic waves: different
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frequencies of ultrasonic waves will be its effect on reaction time and the reaction condition for
trans-esterification is optimized to get maximum yield at a reduced time.
5. Purification of Biodiesel:
The excess methanol in the biodiesel was dried under vacuum. The product was transferred into a
separating funnel. After proper separation time, the phase consisting of biodiesel layer was
collected and washed with water for 2 – 3 times.
6. Qualitative analysis of biodiesel:
The biodiesel thus obtained was characterized as per the ASTM Standards in terms
of calorific value, Kinematic viscosity, Cloud Point, Flash Point and Specific Gravity.
Results and Conclusions:
Qualitative analysis of Fat: The slaughter house fat was collected and was processed. The
qualitative analysis was carried out and results are as tabulated.
Parameters
Slaughterhouse waste fat
Free Fatty Acid

0.8-12.4

Iodine Value

40

Saponification Value

210

Colour

Solid

White

Liquid

Slight yellow

Peroxide Value

0

Specific Gravity

0.896

The FFA content when the waste was relatively fresh was found to be very low i.e below 2%
and can be directly used as feedstock. The waste fat was stored and checked periodically for
FFA content. It was found that FFA gradually increases due to oxidation. An effective way to
prevent the oxidation has to be proposed so that the fat can be stored and used for biodiesel
production and there is no requirement of acid esterification (pre-treatment)
Biodiesel production and qualitative analysis of Biodiesel:







Pretreatment (acid esterification): The high FFA containing slaughterhouse waste fat
was pretreated using different acids like pTSA, H2So4, HCl, chromosulphuric acid in
different concentration. The best suited acid catalyst was sulphuric acid with a
concentration of 3%. It gave an yield of 77.3% biodiesel at the optimum conditions of
esterification process: process: slaughterhouse fat to methanol ratio of 5:3, reaction
time of 90 min and reaction temperature of 60ºC.
Transesterification (alkaline esterification): after the pretreatment was carried out by
acid esterification, alkaline transesterifaction was carried out at 60ºC @ 400 rpm, with
fat to methanol ratio of 5:3 (wt/wt), with 1% (wt/wt) KOH. This gave a biodiesel yield of
81.2%.
Use of ultrasound waves at 24 Khz with same reagent concentration and conditions,
reduced the reaction time to 10 min and increased the yield to 87.3%
The biodiesel produced was characterized and the results are as follows:
Fuel Property

Diesel

Slaughterhouse
waste biodiesel

Cloud Point(ºC)

6.5

4

Viscosity(Cst)

2.54

4.34

Specific Gravity

0.815

0.856

42.14

39.58

54

162

Calorific value (MJ/Kg)
Flash Point(ºC)
Scope for future work:
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Effective processing of slaughterhouse waste fat to maintain low FFA.
Use of microwaves in the trans-esterification process and check its effect on reaction
time.
To convert the biodiesel produced from lab-scale to bench scale.
To test the biodiesel produced on IC engines

~~~~*****~~~~
Project Ref No: 37S_B_BE_042

14. MANUFACTURE OF C-11 COMPOUNDS FROM
CASTOR OIL
COLLEGE
: DAYANANDA SAGAR COLLEGE OF ENGINEERING, BANGALORE
DEPARTMENT : CHEMICAL ENGINEERING
GUIDE
: MR. SURESH C MAIDARGI
STUDENTS
: KEERTHI B R
SANTHOSH H B
UJWALA K
HARSHA V
KEYWORDS: castor oil, pyrolysis, condenser, distillation, bio-fuel
Introduction:
Castor oil is obtained from seeds of Castor plant (Ricinus communis) scientifically classified under the
family, Europhobiaceae. Many castor oil derivatives are used as surface coating materials, textile
auxiliaries, perfumery chemicals, polymeric compounds and surfactants.India is one of the leading
manufacturers of natural flavors and fragrances in the world. But in developing synthetic flavors and
fragrances from castor oil derivatives like Undecylenic acid and Heptaldehyde India is lagging behind.
In this project, a laboratory set up is made to process Castor oil to make C-11 compounds.
Experiments were conducted to pyrolyze the castor oil to obtain C-11 compound (Undecylenic acid).
We also get C-7 compound (Heptaldehyde) in the process as a by-product. The mixture of the two is
separated. A distillation setup was used for the purpose.The remaining oil in the distillation still is
evaluated for using as bio-fuel.The products of the distillation are subjected to tests for conformity.
The overall process temperature and quantity of catalyst have been optimized and reported.
Objectives:
 Plan a lab set up for the experiment and prepare a rough sketch.
 To conduct the experiment to get the desired products
 To study the effect of quantity of catalyst and temperature on the manufacture of desired
products.
 To test the products obtained for conformity.
Methodology:
 A small apparatus is built up, to serve the purpose with available materials in the department.
 The leakage test is carried out by running the unit first with water.
 100 ml of castor oil is transferred to the pyrolyzer along with requisite quantity of the catalyst
proposed.
 The vacuum pump is started to apply vacuum of 20 mm Hg. So the entire set up is under
vacuum.
0
 The temperature is slowly increased to 450 – 500 C.
 The pyrolyzed product vapors are condensed at low pressure applied through the vacuum
flask
 Condensate is collected and transferred to the product sample bottle.
 The condensate collected is subjected to simple distillation.
 The C-7 fraction is collected at the temperature range of 150 – 170 oC and the C-11 fraction is
collected at the temperature range of 270 – 290oC.
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The residue of the distillation still can be used as bio-fuel.
The fractions collected were subjected to the tests for conformity.
Similarly, experiment is repeated with varying quantities of catalyst. Thus, the optimization of
quantity of catalyst required for the process is completed.
 Later, experiment is repeated at different temperatures in the range of 450 – 700oC at
reduced pressure of 20 mm Hg and constant catalyst quantity for the optimization of the
temperature required for the process.
Following tests are used for conformation of the products.
Analysis of Heptaldehyde
Reduction of Fehling’s Solution: 1ml of sample solution was added to 1 ml Fehling’s solution and the
formation of red precipitate indicated the presence of aldehyde.
Schiff’s reagent Test: To 1 ml of test sample 1 ml of Schiff’s reagent was added along with 1 ml of
distilled water. The formation of purple red colour precipitate indicated the presence of aldehyde.
Analysis of Undecylenic Acid
Ester test: A small quantity of test solution was taken in a test tube and mixed with excess amount of
alcohol. The mixture was boiled after adding 2 drops of conc. H2SO4 as catalyst. This mixture was
immediately poured into a beaker with cold water. A fruity smell of ester was observed indicating the
present of ester bond in the sample.
Carboxylic Group Test: A small quantity of test solution was added with sodium bicarbonate in a test
tube resulting in the release of CO2 as effervescences, indicating the presence of carboxylic group in
the test sample.
Procedure for Bio-fuel
 Raw material along with requisite amount of catalyst is directly taken into pyrolyzer unit
 Vacuum pump is started to apply vacuum of 20mm Hg. So the entire unit is under vacuum.
 Temperature is kept constant at 550 degreeC.
 The pyrolyzed product vapors are condensed and collected in a vacuum flask.
 This pyrolyzed product is then subjected to gravity separation process.
 The top layer is the fuel layer and the bottom layer is the aqueous layer.
Results and Discussions:
Effect of quantity of catalyst:
The experiment was carried out with a mixture of fixed quantity of the castor oil and varying amounts
of catalyst as the feed for the pyrolyser chamber at temperature 450 – 500oC and reduced pressure of
20 mmHg. The results are tabulated as follows:
It is observed that the yield of the pyrolysis product and therefore the yields of the desired products
increased by increasing amounts of catalyst. But this pattern was observed only up to certain quantity
of catalyst i.e., 1%. But after that there was a decrease in the yield with increase in quantity of the
catalyst.
Trial
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Designation

Castor oil
taken(ml)

Quantity of
catalyst taken(g)

Pyrolysis product
obtained(ml)

Yield %

1

CAT 1A

100

0.2

38

38

2

CAT 1B

100

0.5

50

50

3

CAT 1C

100

0.8

73

73

4

CAT 1D

100

1

80

80

5

CAT 1E

100

1.2

76

76

6

CAT 1F

100

1.5

64

64

7

CAT 1G

100

1.8

53

53

8

CAT 1H

100

2

50

50
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Conclusion and Future Scope:
 Castor Oil was pyrolyzed in a horizontal galvanized iron tubular reactor (GI pipe) with mild steel
strips in the presence of catalyst.
 The experiment was carried out with varying amounts of catalyst at constant temperature range
450 – 500 oC & reduced pressure of 20 mm Hg for optimization of the quantity of catalyst required
for the process.
 The experiment was carried out at different temperatures and constant reduced pressure of 20
mm Hg & 1% catalyst for optimization of temperature required for the process.
 Pyrolysis of Castor Oil in presence of 1% catalyst at 550oC and reduced pressure of 20 mm Hg
gave the highest yields of 13% Heptaldehyde and 16.5% Undecylenic acid.
 As the project was successful, the same experiment in future could be tried studying the effects of
different a) packings, b) feed rates, c) dimensions of pyrolyser & condenser,
 As India is a largest producer of castor seeds and castor oil, there is no difficulty for the
procurement of the raw material. Therefore, this project when scaled up has good future.
~~~~*****~~~~
Project Ref No: 37S_B_BE_043

15. POWER GENERATION FROM KITCHEN AND
INDUSTRIAL WASTEWATER USING MICROBIAL FUEL
CELLS (MFCS) WITH GRAPHITE CATHODE AND ANODE
COLLEGE
: SAPTHAGIRI COLLEGE OF ENGINEERING, BANGALORE
DEPARTMENT : BIOTECHNOLOGY ENGINEERING
GUIDE
: PROF. VINUTHA MOSES
PROF. SOUMYA C
STUDENTS
: MOSHAMI S SHAH
SAHANA S V
Key Words: Microbial Fuel Cells (MFCs), wastewater, electricity, substrate, anode, cathode
Introduction:
In order to meet the challenges of high demand of fossil fuel a number of scientists have surveyed
,studied and carried out several researches to bring about alternate fuels from waste and many
experiments were successful in producing biogas ,biodiesel, electricity from feedstock, poultry,
agricultural, domestic and industrial waste. Though the results are obtained, further research is
carried to increase its efficiency, using all possible wastes and innovative methods and techniques
unapproached.
Renewable energy will one day be a large portion of global energy production and usage. One such
challenge is met by Microbial Fuel Cells (MFCs).This technology represents a new form of renewable
energy by generating electricity from what would otherwise be considered waste. A fuel cell is an
electrochemical device that continuously converts chemical energy to electrical energy for as long as
fuel and oxidant are supplied [Shukla et al.2004]. In this regard, biological fuel is both attractive and
promising. Biological fuel cells convert the chemical energy of carbohydrates, such as sugars and
alcohols, directly into electric energy; these cells convert the chemical energy of carbohydrates, such
as sugars and alcohols, directly into electric energy [Bennetto 1990]. With microbial fuel cells,
electrical energy could be extracted directly from organic matter present in the domestic and industrial
waste stream by using electron transfer to capture the energy produced by microorganisms for
metabolic processes [Logan et al. 2006].
Objectives:
1. Collection of waste water samples
2. Physical analysis to determine the composition of organic compounds present in waste water
samples.
3. Screening and sedimentation of domestic, pond and industrial (detergent) waste water to
remove grit and oil suspensions.
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4. Fermentation of the primarily treated waste water for generation of maximum voltage.
5. The organic matter content in fermented waste water is evaluated in terms of BOD or COD by
rapid oxidation test.
6. Designing a fuel cell that can generate more amount of electricity using waste water samples,
graphite electrodes and the salt bridge.
7. Study the influence of pH at the anodic environment
8. Determine the power generated by the fuel cell by the equation P=VI.
9. Utilization of generated power for lighting, charging coin batteries and also for the backup of a
hybrid solar panel cell.
10. The underlying intention was to generate maximum amount of electricity from the waste water
samples by above mentioned objectives which would help us knowing the outcomes and
tabulate the results obtained by carrying out the comparative study with and without
substrates.
Methodology:
5 litres of kitchen, detergent and industrial waste water is collected from canteen, dobhi ghat and whey
industry in plastic buckets and the following procedure is carried out.
Fermentation
The primarily treated waste water samples is fermented for five days and BOD and COD is evaluated
by oxidation test before it is used as a substrate for fuel.
Wastewater

Screening

Grit

Sedimentation

Grease/Oil

Fermentation

MCF Substrate

Design of MFC [Logon et.al.2006]
Construction Procedure
1. Two heavy duty plastic bottles with sealable lids are taken
2. Connections are made to the end caps of flanges to the bottles Epoxy end caps or flanges to
sides of plastic bottles. After epoxy has hardened, drill or cut holes of about 16 mm or 25mm
through plastic bottles to allow for contact between liquid and the salt bridge.
3. Salt Bridge is assembled by the following method Agar is dissolved in boiling water at
concentration of 100g/L. Salt NaCl, KCl or KNO3 is added to the agar/water mixture while the
mixture is still hot. One end of 15cm PVC plastic pipe is sealed to the bottle. Pour agar/salt
mixture into plastic pipe while it is still warm and before it begins to thicken. Allow the agar/salt
mixture to cool and solidify.
4. Assemble electrodes [Jung et.al. 2007] Negative graphite rod is used as anode and positive
graphite rod is used as cathode.
5. Assemble MFC Connect salt bridge between the two plastic bottles and use epoxy to seal.
Running MFC
1. Add inoculum (wastewater, anaerobic benthic sediments) to anode chamber
2. Add conductive solution (saltwater) to cathode chamber
4. Connect external circuit through a resistor, and start measuring voltage.
5. Oxygen must be kept out of the anode chamber

Fig 1: Basic MFC set up [Logon et al., 2007]
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The graphite a rod of 20cm2 is taken, the positive is taken as cathode the negative is taken as anode.
Waste water is taken as electrolye in the anodic chamber; microorganism can be added as catalyst.
The anodophillic bacteria colonizing on the anodic surface degrade the organic compounds in the
solution to electrons, protons and carbon dioxide. The protons and carbon dioxide are released in the
solution, while the electrons flow through the external circuit to the cathodic surface and react with
oxygen, through which electrical current is generated.
Continuous measurement of electricity generation
In this stage electricity generation is to be monitored over a period of 130 days. With a varying
resistance between 60- 100Ω and Power Density was also monitored if it was consistent V=RI. With
greater fuel oxidation by the microorganisms we obtained greater oxidation rates of the electron
transporters in the culture at low resistances. In addition, a MFC can be started at low resistances to
remove pollutants with high organic indices [Kim, 2002].
Result:
The MFC’s when connected to the multimeter for evaluating the voltage in the beginning it was found
to be almost negligible and the resistance was high, after few hours slowly the voltage in MFC’s were
observed to be increasing without addition of any external substrate .
After adding external substrate acetate of about 5ml the generation of voltage in all the three MFC’s
was monitored to check if there was any difference in the voltages. After a week of observation the
voltages thus obtained was plotted on a graph and it was observed that there was a gradual increase
in the voltage in all the three MFC’s after adding an external substrate. Although from the graph it was
concluded that detergent and kitchen waste water produced more amount of voltage than pond water.
Table 1: Average Voltage Values of MFC’s with External Substrate
MFC’s
Kitchen waste water
Detergent waste water
Pond water

Quantity of external
substrate (mL)
5
10
20
5
10
20
5
10
20

Average
(mV)

voltage

Internal Resistance
(Ω)

0.7875

500-900

0.8375

250-500

0.37

900-1200

Table 2: Average Power Values with External Substrate over a Month
TIME(DAYS)

POND WATER
VOLTAGE x 103 mV

DETERGENT WATER
VOLTAGE x 103 mV

1

0.367

0.784

KITCHEN WATER
VOLTAGE x 103
mV
0.578

2

0.967

2.68

1.248

3

0.113

3.61

2.553

4

0.289

6.15

3.175
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POWER (mW)

MONTH

0.007
0.006
0.005
0.004
0.003
0.002
0.001
0

0.00615

0.00317

POND
DETERGENT
KITCHEN

0.000289
0

1

2

3

4

TIME(WEEKS)
Fig 2: Power Values with Substrate over a Month

Fig 4: SEM micrographs of the graphite electrode showing the scaling up of oxidative salts.
Applications:
1. An alternative energy from renewable sources
2. Reuse of wastewater
3. Simple Construction
4. Cost effective
Conclusion and Future studies:
As we know in nature there is accumulation of waste and today’s society is facing the waste
management, scarcity of portable drinking water and alarm in restricted usage of non renewable
resources due to depletion like the fossil fuels and polluting the environment by toxic emissions.
Hence in our research work carried out may be a social concern as we have discussed about how the
waste water is a source of power generation just by using microorganisms and electrodes .Our next
step would be to increase the power generation by designing a MFC in pilot scale and do the
optimization studies required for the graphite electrodes and substrate studies for the microorganisms
to feed on waste. Probably implementing the process of MFC more economically and practically, field
testing in an actual sewage or waste water treatment plant is necessary
~~~~*****~~~~
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16. PRODUCTION OF BIOFUEL FROM WASTE WATER
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Introduction:
The need for renewable fuels for both ecological and economical sustainability has led to the
determining of alternate sources for energy such as the biodiesel which is mostly produced from plant
and animal oils (subhasha nigam et al, 2011; Khalid and Khalid, 2011). The use of micro algae can be
a breakthrough since they can be easily cultivated. The use of waste water for isolation of algae can
be a major advantage and help simplify the use of pretreated water (najafi et al., 2007). The need for
alternative sources for power happened due to the several major energy crises every since the
70’s,when the highest price ever achieved in 30 years for crude petroleum was 145$US/barrel, in the
year 2008(BP, 2011). The photoautotrophic microalgae make use of the inorganic carbon (CO2) to
metabolize it through photosynthesis, which is utilized for their growth (Chen et al., 2011).the utility of
vertical bioreactor for algal growth has been much debated method of closed system cultivation of
microalgae. The efficiency of the vertical reactor system is studied by determining the biomass
concentration and the lipid content of the algae cultured in the reactor. It is found that the nitrogen
concentration and lipid content of the algae are inversely related (gouveia and oliveira, 2009). By
varying the concentrations of the nitrogen source (KNO3), the amount of lipid accumulation is
determined.
Objectives:
i.
Isolation of algae from waste water.
ii.
Microscopic Identification of algae
iii.
Selection of chlorella species.
iv.
Stock culture preparation
v.
Nitrogen starvation condition and lipid content estimation.
vi.
Vertical reactor set up
vii.
Lipid composition analysis
Materials and Methodology:
1) Sample collection: waste water sample was collected from J P Park,Bangalore and isolated
algae from waste water by serial dilution method. Each dilutions were plated on media (Fogg’s
media)
2) Direct microscopic observation was done and different types of algae were observed. The
chlorella was identified and selected.
3) Stock culture preparation using fogg’s media: The cultures were grown in 1000ml flask
with 500ml media. The medium used for cultivation was fogg’s media and cultures were
performed in a temperature controlled incubator at 25 deg by providing 24 hours fluorescent
illumination. The cultures were hand shaken 2-3 times daily to avoid sticking.
4) Nitrogen starvation: the chlorella species was studied for growth and lipid content in different
concentration of nitrite. The actual nitrogen source concentration was 0.2% L-1 KNO3. The
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experiment was performed in 0, 0.05g, 0.1g, 0.2g, 0.4g, 0.6g. The effects of each different
nitrogen concentration on micro algal growth and lipid content in each concentration were
estimated after 30 days of inoculation (stationary phase).
5) Biomass Dry Cell Weight (DCW) Measurement: The optical densities of the samples were
taken at 600nm to determine the biomass content. The conversion factor was established by
plotting the OD at 600nm versus DCW for a series of sample of different biomass
concentrations. The samples were diluted appropriately such that the OD values lie in the
range of 0.2-0.9. DCW of sample was measured gravitimetrically after drying and cells were
collected post centrifugation conducted at 3000 rpm for 10 min and washed with water. The
linear regression equation obtained was y = (1.038557658 X10-1) * (-7.295013686 X10-4) and r
= (9.839458706 x 10-1), where y = DCW of algal cells and x= optical density at 600nm.
6) Vertical reactor setup:
The vertical reactor setup has polythene bag strip of length 1.5m and 21 inch width of
thickness 300mm. the culture was exposed to natural day and night photo period and the
culture environment was maintained to normal temperature and the supplement of CO2 would
enhance the growth of algae.

7) Lipid extraction: the extraction of lipid was done. The cells were harvested by centrifugation
following protocol of Bligh and Dyer, 1959. The cells were washed once with distilled water
and centrifuged at 10,000rpm for 10min at 4 deg Celsius. The pellet was weighed for wet
weight estimation and then dried in oven at 80 deg for 2 hours. For 1 g of algal biomass, 2ml
of methanol and 1 ml of chloroform was added and kept for 18 hours at 25 deg Celsius., 1ml
of distilled water was added and vortexed,the layers were separated by centrifugation for 10
mins at 2000 rpm. The procedure was again repeated for the pellet. The two supernatants
collected were allowed to stand for 2 hours. The lower organic layer with lipid was transferred
to pre-weighed vial (W1). Evaporation was carried out in hot air oven at 80 deg for 15 mins.
The weight of vial was again recorded (W2) and the lipid content was calculated by subtracted
W1 from W2 and was expressed as dry cell weight(Rajasri Yadavalli et al., 2012).
8) Lipid composition analysis: The oil samples were analyzed for fatty acid and hydrocarbon
content and composition by GC analysis.
Results and Conclusions:
The isolation of algae from waste water was conducted by serial dilution and plates were inoculated.
The microscopic examination was done to identify the colony of chlorella and subcultures were
performed. The pure culture was obtained which was used for preparing stock culture for reactor and
for nitrogen starvation. The results showed that there was more lipid accumulation in 0.05 g/L
concentration of KNO3
54
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Fig 1: culture tube:

Fig.shows that algae grown in Fogg’s media
with different concentration of KNO3.

Fig 2: Stock culture:

Fig.Shows the oil extraction in process

Results Graphs:
Graph shows the Biomass cell concentration w r t to No. of days of culture.
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problems may arise. By converting edible oils into biodiesel, food resources are actually being
converted into automotive fuels. It is believed that large-scale production of biodiesel from edible oils
may bring global imbalance to the food supply and demand market. Recently, environmentalists have
started to debate on the negative impact of biodiesel production from edible oil (Butler, 2006). There
has been significant expansion in the plantation of oil crops for biodiesel in the past few years in order
to fulfil the continuous increasing demand of biodiesel.. The non-edible vegetable oils such as
Madhuca indica, Jatropha curcas and Pongamia pinnata are found to be suitable for biodiesel
production under the experimental conditions (Meher et al, 2006; Sent et al., 2003). In this connection,
the present study aimed at producing biodiesel from mixed feedstock (karanja and neem) oil and to
optimize the conditions for production of biodiesel using response surface methodology.
Objectives:
• Production of Biodiesel from mixed feedstock oil (karanja and neem)
• Optimization of process parameters by response surface methodology to increase the yield
• Characterization of biodiesel
Methodology:
Materials: Neem & karanja seeds, sodium hydroxide, sulphuric acid, methanol, potassium hydroxide,
isopropyl alcohol, phenolphthalein indicator
Methods: The oil was extracted from karanja and neem seeds using oil expeller. The oil samples were
determined for their acidity degree (FFA) as per Saad (Saad et.al, 2006). Since the FFA content of the
raw oil was more than 4%, double stage process (Esterification + Trans-esterification) was
undertaken. The esterification reaction was carried out using acid catalyst (sulphuric acid) for reducing
the free fatty acid content for production of esters. After the reduction of FFA, trans-esterification
reaction was carried out using methanol and base catalyst (KOH). The optimization step was carried
out to enhance the production of biodiesel. A five level four factor central composite design consisting
of 30 experimental runs including 6 replicates at the center point to allow a better estimate of the
experimental error. The design variables were molar ratio (A), catalyst concentration (B, wt %),
0
temperature (C, C) and reaction time (D, min) while the response variable was biodiesel yield (X, %).
The range and the levels of the independent variables chosen for the current study are presented in
Table below:
Independent Variable
Range and level
-α

-1

0

1

α

Molar Ratio (A)

3:1

4.5:1

6:1

7.5:1

9:1

Catalyst Concentration (wt %) (B)

0.6

0.8

1.0

1.2

1.4

Temperature ( C) (C)

40

48

55

62

70

Time of reaction (min) (D)

30

45

60

75

90

0

Each experiment was performed in duplicates and the average yield of biodiesel was taken as the
response variable X. A second-order polynomial equation was then fitted to the data by a multiple
regression procedure. Statistical analysis of the data was performed by design Package, DesignExpert version 9.0, from Stat Ease, Inc., Minneapolis, USA to evaluate the analysis of variance
(ANOVA), to determine the significance of each term in the equations fitted and to estimate the
goodness of fit in each case. The fitted polynomial equation was then expressed in the form of threedimensional response surface plots to illustrate the main and interactive effects of the independent
variables on the dependent ones. Validation of the model was carried out to check the adequacy of
the model. After trans-esterification step, methanol was recovered using simple distillation set up and
was washed using distilled water. The produced biodiesel was dried and stored for characterization
studies. The fuel properties such as flash point, fire point, kinematic viscosity, cloud point, pour point,
calorific value was determined.
Results and Conclusions:
The mixed oil was subjected to free fatty acid estimation and the FFA content was found to be 9%.
Since the FFA content was >4%, esterification step was carried out using acid catalyst and was
reduced to 1.6%. Then, the trans-esterification step was carried out according to the experimental
2
runs suggested by Design expert. The regression equation obtained by ANOVA showed that the R
value (multiple correlation coefficient) was 0.9888 (a value > 0.75 indicates fitness of the model). This
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number is an estimate of the fraction of overall variation in the data evaluated by the model and the
model is thus capable of explaining 98.88 % of the total variations in the observed response or by
experimental parameters and their interactions. The rest (1.12 %) of the total variation was not
explained by the model. The adjusted R2 was 0.9784 and the predicted R2 was 0.9377, which indicate
that the model is good. For a good statistical model, the R2 should be in the range of 0–1.0 and the
nearer to 1.0 the value is, the more fit the model is deemed to be. The adequate precision value of the
model is 43.30. The lower value of the coefficient of variation (C.V % = 1.74) showed that the
experiments were precise and reliable. The Model F-value of 94.93 implies the model is significant.
The p value of the model was < 0.0001 (p < 0.05) and insignificant lack of fit suggested good fit.
According to the p-value (the value, in case of below 0.05, indicated significance level) B, C, D, BC,
CD and C2 were significant. The optimized variables were found using desirability objective function
that assigns relative importance to the responses. Solutions with higher desirability gave optimum
methanol: oil ratio as 4.2, reaction time 45 min, catalyst concentration 1.115 wt% and temperature of
62oC for biodiesel production. At these optimized conditions, the maximum of 89.51% biodiesel was
achieved. The viscosity of mixed feedstock biodiesel was 5.9 Cst, flash point and fire point was 1930C
and 2050C and a density of 890 kg/m3.
In conclusion, CCD approach with four input variables was used to optimize the biodiesel yield. A yield
of 90% of given mixed oil sample (Karanja and Neem) was obtained for a molar ratio of 4.2, a reaction
time of 45 minutes, a reaction temperature of 620C and a catalyst concentration of 1.1 wt.%.
Approximately 11% increase in the biodiesel yield was observed using central composite design
approach. The fuel properties of produced biodiesel were closer to the ASTM standard of biodiesel.
Therefore, it could be concluded that mixed oil biodiesel could be used as a fuel by blending it with
commercial diesel to run compression ignition engine.
Scope for future work:
Biodiesel and non-edible oils may not eradicate the world’s energy problem, yet it could be a good fuel
additive and alternative fuel for many uses. Biodiesel can be used further for engine performance
studies and various physical properties check like oxygen stability test and sediments minimization
techniques. The performance studies can be extended to multi-cylinder diesel engines, tractor engines
and other diesel engines used in agriculture and transport sector. However, the long term endurance
test is also necessary to evaluate the durability of the engine with prolonged operations. In addition to
this, the improvement in production of mixed feedstock biodiesel should be performed in the future to
promote mixed feedstock biodiesel properties and quality and more research and development in
biodiesel resources and engine designs are needed. Subsequently, further investigations on the
additional fuel property measures and wear analysis of karanja and neem biodiesel fuelled engine is
also necessary. In spite of popular oils like jatropha, pongamia, mahua etc, which have been
recommended by the Planning Commission as a source of biodiesel production, some un-tapped, unexplored vegetable oils like neem, karanja etc. could also be used to produce biodiesel to fulfill the
energy needs of the country as an alternative or substitute fuel for diesel engines. The small partial
replacement of diesel with biodiesel will alleviate the pressure on existing diesel oil resources and
decrease import case of diesel fuel. Moreover, it is expected that the price of biodiesel will be lower
than the price of conventional diesel fuel in the near future due to the linear increase in the price of
conventional diesel fuel with the increase in its demand and limited supply. The byproduct glycerol can
be used for production of value added products, which could enhance economic viability of biodiesel
production. The combination of using lower cost feedstock with production of value added co-products
may greatly enhance biodiesel industry profitability. Research should focus on developing novel
catalytic processes for biodiesel production, such as heterogeneous catalysis, which can not only be
suitable for low quality feedstock with high FFA, but simplify downstream separation and improve the
purity of by-product crude glycerol. Researchers should also incorporate bio refinery concept, genetic
and metabolic engineering knowledge to further study the application of microalgae as biodiesel
feedstock, production of biodiesel using industrial lipases. Positive results will be probably achieved
over the next few years if the research efforts will continue at the same rate as today.
~~~~*****~~~~
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Introduction:
Biodiesel refers to a vegetable oil- or animal fat-based diesel fuel consisting of longchain alkyl (methyl, ethyl, or propyl) esters. Biodiesel is typically made by chemically
reacting lipids (e.g., vegetable oil, animal fat (tallow) with an alcohol producing fatty acid esters.
Biodiesel is meant to be used in standard diesel engines and is thus distinct from the vegetable and
waste oils used to fuel converted diesel engines. Biodiesel can be used alone, or blended with petrodiesel in any proportions e.g. B100 and B20. Biodiesel can also be used as a low carbon alternative
to heating oil.
Bio processing couples engineering with biotechnology to create unique and valuable products for the
sustainable society of the future. The enzyme-catalyzed conversion of waste vegetable oils to
biodiesel is an area where there is scope to innovate the processes to manufacture biodiesel.
Dry and filtered feedstock is reacted with methanol using a hydroxide catalyst is a single stage
process yielding new and converted fatty acid methyl esters. If the feedstock has elevated free fatty
acid (FFA) content, the oil first esterifies with methanol to convert the FFA to methyl esters. This
project aims at reviewing and innovating principal process steps like feed stock quality assay, catalyst
investigation for its quality and nature, process optimization like manoeuvring heat-pH density and
other such inputs which improves not only the product yield but also produces by-product glycerol of
better purity. The project has an ultimate goal to help the society attain energy independence through
maximised production of this “green” fuel. Also exploring customized production to meet specific
demands would be attempted by fabricating reactors in a modular manner and carrying out modelstudies.
Objectives:
 To produce biodiesel from waste vegetable oil by optimizing parameters and quality
assessment of biodiesel
 Parameter Optimization:
 Optimization of parameters involved in biodiesel production.
 Study the Trans-esterification efficiency by altering the process conditions such as use of
catalysts, catalyst concentration, alcohol-oil ratio, temperature
 Quality Assessment Of Biodiesel:
 Experimental investigation of quality assessment: Yield%, Viscosity, Specific Gravity, PourPoint, Saponification Value.
 Experimental investigation of performance parameters of 4 stroke I.C. engine: Flash point.
Methodology:
 Transesterification: The major component of vegetable oil is triglycerides, when react with
alcohol in the presence of base catalyst gets converted to diglyceride, monoglyceride, and finally
converted to glycerol. This process is called transesterification.
The proposed project was carried out in 3 phases.
st
During the 1 phase, optimization of the parameters will be carried out at lab scale using Factorial
Design of Experiments using Design Expert Software. Based on the factorial design, experiments
were carried out to optimize the parameters. The trans-esterification efficiency was determined for
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various process conditions. The parameters that was studied include the choice of catalyst, catalyst
concentration, and type of alcohol, alcohol-oil ratio and temperature.
During the 2nd phase, scale-up and pilot scale studies will be carried out. The scale-up will be carried
out in an indigenous built pilot plant. Fine tuning of parameters will be carried out at the pilot scale for
optimum trans-esterification efficiency.
The 3rd phase involves testing the quality of biodiesel to meet ASTM standards. Experimental
investigation of quality assessment involves determining the Yield%, Viscosity, Specific Gravity, PourPoint, Calorific Value, and Saponification Value. Further, experimental investigation of performance
parameters of 4 stroke I.C. engine: Flash point, Efficiency of product obtained will be carried out.
Pre-Treatment: PRE-HEATING – Heat the oil sample to 50-600C. This is done to decrease the viscosity of oil thus
filtration of oil becomes easy.
 FILTERATION – Filtration of oil is done to remove the sediments (impurities) present in the oil
sample.
 HEAT – Heat the oil sample to 1100C. This is done in order to remove the excess water present in
the oil sample as water evaporates above 1000C as excess of water can lead to saponification
value.
 DETERMINATION OF FREE FATTY ACID% - Free fatty acid % is determined by titration of oil
against NaOH. 10ml of oil + 10ml of iso-propanol + few drops of phenolphthalein indicator. Colour
changes to pink and it should persist till 60 seconds.
Process: Cool down the oil to required temperature (700C).
 Prepare Sodium Methoxide Solution
 Once the oil reaches the required temperature pour the sodium methoxide solution.
 Allow the reaction to happen for 1 hour at specific condition.
 Pour the sample / reaction mixture to separating funnel.
 Separate out the two layers
Washing: Measure the volume of biodiesel obtained.
 Take 1/4th volume of water – heat to 450C.
 Mix the warm water to biodiesel Stir it for 30 minutes & separate the two layers.
Results and Conclusion:
The half normal probability plot was used to select the statistically significant effects that were
Analysis of Variance (ANOVA)
The conclusion drawn from the half normal plot and Pareto chart was verified by doing analysis of
Variance (ANOVA) and residual error (Mark et.al). The table below gives the ANOVA result
Analysis of variance table [Partial sum of squares - Type III]
F
Value

p-value

Degree of freedom

Mean
Square

1123.555

2

561.7776

638.8555

< 0.0001

A-catalyst

32.6432

1

32.6432

37.12197

0.0017

C-Molar Ratio

1090.912

1

1090.912

1240.589

< 0.0001

Residual

4.39675

5

0.87935

Source

Sum of
Squares

Model

Prob > F

C or Total
1127.952 7
The model F –Value of < 0.0001 implies that the model is significant.
Effect of Transesterification process variables
Based on the analysis of variance, the trans-esterification reaction was significantly affected by
interaction between Catalyst (A) and Reaction temperature (B). But the individual process variables
that affected the transesterfication reaction is oil to methanol molar ratio (C) and catalyst % (A).The
ratio of methanol to oil methanol was one of the most important factor that affected the conversion of
triglycerides to fatty acid methyl esters. Figure, showed that the as the oil to methanol ratio increases
60
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the yield of biodiesel also increases. Higher the ratio of oil to methanol more would be the conversion
at a faster rate.
Figure below illustrates that as the amount of catalyst increases, the yield of biodiesel decreases. As
the amount of catalyst to oil mass ratio was increased from o.5 to 1 %, the transesterification reaction
got reduced leading to reduction in biodiesel yield.
Design-Expert® Softw are

Design-Expert® Softw are

Yield
96.65

Yield
96.65

68.45

68.45
98

X1 = C: Molar Ratio
X2 = A: catalyst

90.75

Actual Factor
C: Molar Ratio = 5.00

83.5

84.375

Yield

Yield

Actual Factor
B: Temperature = 65.00

85.4

X1 = A: catalyst
X2 = B: Temperature

76.25

69

83.35

82.325

81.3

1.00

7.00
0.88

6.00
0.75

A: catalyst

0.63

4.00
0.50

3.00

70.00

1.00
67.50

5.00

0.88
65.00

C: Molar Ratio

B: Temperature 62.50

0.75
0.63
60.00

0.50

A: catalyst

Figure: 3D surface plot of catalyst weight % and Methanol to oil molar ratio Figure: 3D surface plot of catalyst weight % and Temperature

Conclusion:
The following aspects of Biodiesel production from WVO can be concluded based on our project: The optimal conditions were found to be
1. Temperature= 60oC
2. Catalyst= 0.75%
3. Oil: Alcohol ratio= 1:5
 The aim to maximize the yield of Biodiesel and optimize the parameters was achieved by the
use of Design Expert Software Version 7.
 The various quality characteristics were in close tolerance with the ASTM standards for the
same.
 It was found that the production of Biodiesel was far more economical than the consumption of
commercial diesel available.
 Additional cost incurred would be that of electricity and servicing of the production plant.
 Thus, we can see that Biodiesel is much cheaper than the diesel that is commercially
available.
Scope for future work:
Biodiesel production from WVO is an excellent way to reduce the production costs as well as make
the population more self-sufficient for fuel production.
Waste Vegetable Oil samples can sometimes have a very high FFA content which hinders the
transesterification process. This is an area where we can aim to cut down on production costs by
utilizing a cheaper process than esterification to reduce its FFA content.
Also, enzymatic catalysis is means of producing Biodiesel from WVO which is generally not utilized
because the enzymes are costly and, thus, increase the cost of production to an unsatisfactory rate.
This area, therefore, is key in the field of research as any means of enzyme production which can be
employed to reduce the preparation costs will be immensely helpful.
Scale up from pilot plant to production scale.
Systematic collection of WVO from various sources.
Whether other non- edible sources can be used to produce biodiesel economically.
~~~~*****~~~~
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STUDENTS
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Introduction:
In the present scenario, a biodiesel plant is utilizing the electricity for the transesterification of oil. In
transesterification process, oil needs to be heated to a temperature of 60°C and maintain this
temperature to about an hour to complete reaction. During production of biodiesel, electricity is being
used for heating oil and drying biodiesel. About 13 units of electricity are required to produce around
50 liters of biodiesel. It is not economical and electricity is not sufficiently available in rural areas. To
avoid these kinds of problems we are integrating renewable solar energy for transesterification
process
Currently in Biodiesel production unit requires 6 units of electricity for transesterification of 50litres oil,
4 units for heating water to washing purpose and 3 units for Biodiesel drying. This electricity can be
successfully replaced by solar energy by using evacuated solar water heater with insulated heat
exchanger tank.
The present innovation provides a cheap, low operating cost, electricity free Biodiesel production
technology which can be constructed locally with easily available materials. As this is electricity free,
concerned problems with electricity cut off are eliminated. The problem associated with electricity cut
off is seen. So ultimately we can install Biodiesel production unit in rural areas with effective cost.
In India, Biodiesel production plants are rare and are located only in certain regions. Formers are
interested to produce Biodiesel on their own but they don’t have sufficient electricity to install. So we
need to develop the portable Biodiesel production unit replacing the electricity by utilizing the solar
energy.
LIMITATION OF ELECTRICALLY OPERATED BIODIESEL PRODUCTION UNIT
 High electrical cost, and have big problem during load shedding.
 It’s not eco-friendly.
 The power input is non renewable.
 It cannot be installed in rural areas.
Objectives:
 To design and develop a user friendly solar integrated Biodiesel production unit.
 The proposed system utilizes solar energy in the transesterification process to convert
triglycerides into Biodiesel with glycerol as byproduct.
 Thus there is a saving of fossil fuel based electrical energy which contributes towards
mitigating the impact of global warming
Methodology:
The sun rays which are falling directly on the evacuated tube solar water heater, heats the water. Due
to thermosyphone the hot water gets stored on the upper portion of the tank while the bottom layer
remains relatively colder. The heat exchanger tank contains non-edible oil. The hot water from storage
tank is flowing through copper tube and transfers heat to non-edible oil by forced convection heat
transfer process. Then the water is recycled back to the evacuated solar tubes.
The non-edible oil in the heat exchanger tank is circulated by a ¼HP pump. So there is a uniform
heating of the non-edible oil takes place. Once the oil attains 60°C transesterification process takes
places, then crude biodiesel is subjected to washing and drying.
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Plate 1: Assembled view of unit
Conclusion:
 The required temperature for Biodiesel production using evacuated solar water heater is
achieved.
 The water temperature can be reached up to 90°C, a Biodiesel production unit requires 60°C
to complete reaction, which can be easily obtained by this unit.
 The highest temperature of Biodiesel attained by heat transfer is 65°C.
 Washing of Biodiesel requires warm water which is also taken from the solar water heater unit.
 The efficiency of the solar energy supported Biodiesel production unit is proportional to the
temperature of the heat transfer fluid across the copper coil.
Future Scope:
 Providing a good and thick insulation to avoid heat loss across heat exchanger tank and the
water storage tank.
 A micro controller based control system can be used in pumps to control the water flow rate
with the required temperature.
 Use concentrating parabolic reflector rather using evacuated solar water heater (diffuse
reflector) so we can dry the Biodiesel by solar energy, since concentrating parabolic reflector
can heat the water up to 120-130°C.
~~~~*****~~~~
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Introduction:
Biogas is a gaseous fuel generated from biological decomposition of organic waste such as cattle
dung and biological wastes. Biogas is a mixture of methane (a high calorific fuel) and Carbon-dioxide.
It also contains traces of other gases such as Hydrogen sulphide. Biogas is highly combustible and is
used as a fuel. This gas can replace wood, kerosene, Liquefied Petroleum Gas (LPG), petrol and
diesel. The calorific value of gas varies between 4500 -5500 Kcal / cubic metre (cub-m).The slurry of
biogas plant can be used as organic fertilizer. The most common feed material in a family size biogas
plant is cattle dung. Biogas can be used in a Biogas Chula/ burner for cooking. A biogas plant of 2cub-
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m capacity is sufficient for providing cooking fuel to a family of 4 persons. Biogas can be also used for
lighting a biogas lamp. The requirement of gas for powering a 100 candle lamp (60 W) is 0.13 cub-m
per hour. The biogas contains 35% carbon dioxide, 58% methane, 5% nitrogen, 1% hydrogen
sulphide and 1% hydrogen.
In present day petrol and diesel are the major fuel used in the vehicles, but these fuels are depleting in
nature. As methane is very hard to compress so it is best use as for stationary fuel, rather than mobile
fuel. It takes a lot of energy to compress the gas (this energy is usually just wasted) and this high
pressure is hazardous. A variable volume storage (flexible bag or floating drum are the two main
variants) is much easier and cheaper to arrange than high pressure cylinders, regulators and
compressors. Biogas is one of the good renewable energy source and it is possible to convert
methane gas present in the biogas to liquid fuel as methanol and can be used in vehicles
Objective:
 To convert the methane gas into methanol.
 To analyse the performance of methanol in IC engine.
 Application of renewable energy resources.
 Reduction in pollution level in atmosphere.
 Energy from waste materials.
 Autonomy in fuel sector.
Methodology:
The schematic diagram of the experimental setup is shown in the fig.3.1. It consists of biogas digester
unit with continues supply of biogas, three beakers with KOH solution to purify the methane gas
present in the biogas, two round bottom flask for further reaction process and one heater coil to
maintain constant temperature throughout the experiment for the round bottom flask which contains
solution of bromine and carbon tetrachloride.

Component specifications
1, 2, 3 – Beakers .4, 5 – Round bottom flasks
Conversion process
1. Preparation of solution
2. Separation of methane from bio gas
3. Conversion of Methyl Bromide to methanol
4. Condensation process.
Chemical reactions
Methane gas is treated with acetic acid to get below by product with CH3Br and treating with KOH to
produce methanol.
1) CH4 CH3COOH/Br2 CHBr3 + CH2Br2 + CBr4 + CH3Br(GAS) + HBr
2) CH3Br(GAS) + KOH(AQUEOUS) CH3OH(METHANOL) + KBr
CH3Br (LIQUID) – Tribromomethane,CH2Br2 (LIQUID) - Dibromomethane.
64
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CBr4 (LIQUID) - Carbon tetra bromide,CH3Br (GAS) - Methyl bromide
HBr (GAS)-Hydrogen bromide.
Results and Conclusion:
Bio-gas is a renewable energy source and is also a green fuel. It can be generated in large quantity to
meet our future energy demand. Here we have adopted a methodology of converting biogas into liquid
fuel methanol, so that it can be used as a fuel for automobiles.
The concept of blending methanol with petrol for SI engine has been implemented successfully for a
7.35 kW, 4 stroke SI engine. Performance test of the engine was tested for this engine under different
blending proportion. Test was conducted under no load and loading condition, maintaining the
constant speed of hydraulic dynamometer at a value of 1500 rpm throughout the test and engine
developed a maximum power of 7.35kW. The comparative test result obtained from graph indicates a
slight improvement in performance, when the engine is working with methanol Blended Petrol.
Emission test also shows that very less amount of greenhouse gases are released when M30 fuel is
used in the SI engine.
Scope for Future Work:
Methanol reduces emissions, which has a significant effect on bettering the environment. Methanol
blended with gasoline significantly increases the performance of the automobile.Bio-gas is a
renewable energy source and is also a green fuel. It can be generated in large quantity to meet our
future energy demand. Here we have adopted a methodology of converting biogas into liquid fuel
methanol, so that it can be used as a fuel for automobiles field.
~~~~*****~~~~
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SIMAROUBA OIL VIA ULTRASONIC IRRADIATION PROCESS,
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EXTRACTION OF PHYTOCHEMICALS FROM SIMAROUBA OIL AND
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Introduction:
In biodiesel production, vigorous mixing is required to create sufficient contact between the vegetable
oil/animal fat and alcohol, especially at the beginning of the reaction. Ultrasound is a useful tool to mix
liquids that tend to separate. Ultrasonic waves cause intense mixing at micro-levels and improve mass
transfer greatly, so that the reaction can proceed at a much faster rate. Although not currently in wide
use, ultrasound is a promising technology for biodiesel production. Ultrasound processing results in
similar yields of biodiesel with a much shortened reaction time compared to the conventional stirredtank procedure. Ultrasonic reactors can process triglycerides into biodiesel within minutes. In addition,
current users of the technology claim that much less catalyst and methanol are required. Ultrasonic
processing can be used successfully with a wide variety of feedstock, including high free fatty acid
feedstock. In addition, ethanol can be used instead of methanol. Catalysts can include potassium and
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sodium hydroxide and sulfuric acid. Researchers have also reported using enzyme catalysts with
ultrasonic processing, and showed good results without much loss of enzymatic activity during the
time of the study. Ultrasound refers to sound waves that are above the frequency for human hearing,
which is approximately 20 kilohertz (kHz), or 20,000 cycles per second. These kinds of rapidly
vibrating sound waves transfer energy into the fluid and create violent vibrations, which form
“cavitation” bubbles as the low pressure part of the sound passes through the liquid. After the wave
passes, the bubbles collapse, causing a sudden contraction of the fluid. This collapse produces very
intense mixing in the area of the bubbles. Such a high-energy action in the liquid can considerably
increase the reactivity of the reactant mixture and shorten the reaction time without involving elevated
temperatures. In fact, this reaction can be achieved at or slightly above ambient temperature. More
research is needed to determine optimum levels of ultrasonication power input for biodiesel
production. Using a higher frequency and intensity does not necessarily increase the speed or
effectiveness of the biodiesel reaction. Most experiments have used 20-24 kHz for biodiesel
processing.
Objectives:
• To obtain a pure sample of Bio-diesel with the help of an Ultrasonicator
• To Improve the yield of Bio-diesel
• Fuel property test
• Phytochemicals test
• Effective use of by-products
• Reducing the usage of Non-renewable resources
Methodology:

Materials:
Simarouba Glauca, KOH and Methanol were used in production of biodiesel. The extraction of oil from
Simarouba Glauca kernel was done by Mechanical expeller. Simarouba cake was used to test
Phytochemicals.
5)

Characterization of Oil:
Table 1.a: Percentage yield of Simarouba oil
Extraction Method

Yield in %

Mechanical Expeller

20

Soxhlet Apparatus

66

50-55
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The fatty acid composition of the Simarouba oil was analyzed using gas chromatography (GC). The
chromatography consists of AGILENT equipped with flame ionization detector. Hydrogen gas used as
carrier gas at a flow rate of 23ml/min. Column was packed with DB wax of dimension 30mm x
0.25mm. Injector port and detector port temperatures were maintained at 2700C and 2800C
respectively. Data is shown in table 1.b.
6)

Sl.
No.
1
2
3
4
5

Table 1.b: Chemical compositions of Simarouba oil.
Fatty acid
Fatty acids
Carbons
(%)
Palmitic Acid
16:0
12.81 %
Stearic Acid
18:0
23.23 %
Oleic Acid
18:1
57.17 %
Linoleic Acid
18:2
4.01 %
Arachidonic Acid
20:2
1.18 %
7)

Transesterification process:
Reaction mixture is produced by adding 6:1 molar ratio of methanol to simarouba oil along with 1.5%
(w/v) of KOH catalyst. The reaction mixture is taken in a 250ml of glass beaker and placed in an
ultrasonic processor. The devices provide four different programs which control the vibration of
sonotrode. Each program has different pulse time and total reaction time. Pulse time is the time period
during which sonotrode vibrates and static time is the time period during which sonotrode remains
stationary. Total reaction time is the sum of pulse time and static time. Reaction is carried out by
selecting any particular program out of four. High vibration of sonotrode causes vigorous mixing and
converts triglycerides into methyl esters.

Transesterification reaction setup
Separation:
The product obtained from the reaction is transferred into a separating funnel to settle down for 12
hours. After this, reaction product separates into two layers, low density Bio-diesel settle at the top and
glycerin at the bottom.
Phytochemicals test:
Simarouba Glauca plant and seeds are known to have medicinal properties and phytochemicals.
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Phytochemical tests are used to study the presence of following constituents such as, alkaloids,
carbohydrates, Flavonoids, Glycosides, proteins, Saponins, steroids and tannins.
Results and Discussion:
Fuel properties of Simarouba Oil Methyl Ester (SOME)
EXPERIMENTAL VALUES
PROPERTIES

UNITS

Kinematic Viscosity @40˚c

centistokes
3

Biodiesel
(SOME)

Biodiesel
Standards
(ASTM)

Conventional
Diesel

4.9

1.9-6.0

2.54

Density
Flash point
Calorific value
Cloud point
Pour point

kg/m
˚C
KJ/kg
˚C
˚C

875
155
37930
15
12

850-900
>130 *
≥37000
-3 to 12
-15 to 10

820
54
43500
-28 to -7
5.6 to 11.1

Ash content

%w/w

Nil

-----

0.02max

Carbon residue

%w/w

Nil

-----

0.05max

150

0

Flash Point ( C)

200

100

50

0

Simarouba Oil

Simarouba Biodiesel Conventional Diesel

Comparison of Flash point among above test samples
Conclusion:
Bio-diesel is a low emission, high lubricating and alternative fuel produced from renewable resources.
The tree borne oil like Simarouba Glauca is the most potential species to produce biodiesel in India
which could offer opportunity for generation of rural employment. The process is based on
Homogeneous base catalyzed transesterification. Use of Ultrasonic processor reduces reaction time.
By selecting the program-4 in Ultrasonic processor, simarouba oil methyl ester of yield 96% is
achieved. Results indicate the presence of phytochemicals like Flavonoids, Proteins, Saponins and
Tannins.
Scope of future work:
By using bigger Sonotrode it is possible to carry out reaction in larger quantity. By varying the
reaction time and pulse time it may be possible to improve yield. Varying the quantity of methanol
and catalyst concentration may improve conversion ratio
. ~~~~*****~~~~
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Introduction/Background:
The use of vegetable oils in diesel engines is nearly as old as the diesel engine itself. The inventor of
the diesel engine, Rudolf Diesel, reportedly used groundnut (peanut) oil as a fuel for demonstration
purposes in 1900 (1). Some other work was carried out on the use of vegetable oils in diesel engines
in the 1930's and 1940's. The fuel and energy crises of the late 1970's and early 1980's as well as
accompanying concerns about the depletion of the world's non-renewable resources provided the
incentives to seek alternatives to conventional, petroleum-based fuels. In this context, vegetable oils
as fuel for diesel engines were remembered. They now occupy a prominent position in the
development of alternative fuels. Hundreds of scientific articles and various other reports from around
the world dealing with vegetable oil-based alternative diesel fuels ("biodiesel") have appeared in print.
They have advanced from being purely experimental fuels to initial stages of commercialization.
Nevertheless, various technical and economic aspects require further improvement of these fuels.
Objectives:
1. To collect the waste vegetable oil from large hotels.
2. To study and characterize the biodiesel produced by waste vegetable oil without trans
esterification.
3. Finding of properties like calorific value (CV), viscosity, flash point, fire point, density and various
properties of the oil by using laboratory equipment
4. To study the suitability of the oil for running the IC engine.
5. To conduct the performance test and evaluation of the results with respect to the standard fuels.
6. To reduce the cost by using SVO into IC engine.
Methodology:
1.
2.
3.
4.
5.

To collect released used cooking oils or waste vegetable oil from large hotels.
To Heat the oil to reduce viscosity, and Filter it.
Centrifuge the oil (settle down the fine particles down)
To investigate the various properties of the waste vegetable oil.
To blend the mineral turpentine with released waste cooking oil from large hotels in various
proportions and study the properties of these blends.
6. To arrive at a proper combination of this blend to ensure miscibility and FFA below required limits.
7. To keep the samples for one week.
8. To characterize the methyl Easter so produced by determining Viscosity, Flash & fire Point, Calorific
value and Copper Corrosion test.
9. To use these blends in a CI engine and check the performance and emissions.
Results and Conclusion:
Experiments were conducted on direct injection compression ignition engine using diesel, waste
cooking oil and its blends with turpentine with blend composition varied from 5 to 10% in steps of
2.5%. Base line readings were also generated with existing uncoated diesel engine for the
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comparative study. The engine speed was kept constant at 1500 rpm and the compression ratio of
17.5, injection timing of 23oC and injection pressure of 230 bar were maintained throughout the
experiment.
Future scope:
The project can be taken up in large scale and the results are very near to the diesel fuel so can be
used as an alternate fuel for the automotives.
~~~~*****~~~~
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Introduction:
Biodiesel which can be produced from vegetable oils and animal fats is an alternative fuel for diesel
engines. Biodiesel is nontoxic, biodegradable and environmentally friendly fuel. Biodiesel contains
almost no sulfur and does not contribute to greenhouse gases due to its closed carbon cycle. The
major component of oils and fats is triglycerides which compose about 90-98% of total mass.
Transesterification is a chemical process of reacting triglycerides with alcohol in the presence of a
catalyst. If the reaction is not completed, then there will be mono-, di- and triglycerides left in the
reaction mixture. Alcohols such as methanol, ethanol or butanol can be used in the transesterification.
The most preferred alcohol used in biodiesel production. The most commonly preferred catalysts are
sulfuric, sulphonic, and hydrochloric acids as acid catalysts, and sodium hydroxide (NaOH), sodium
methoxide (NaOMe), potassium hydroxide (KOH) and potassium methoxide (KOMe) as alkaline
catalyst. Water is formed when KOH and NaOH are used to produce the methoxide. Water limits the
completion of transesterification reaction. Therefore, industrial biodiesel processes run on alkoxides
such as NaOMe and KOMe which can be bought as liquid form. They do not contain water and are
usually commercially available as ready-to-use methanol solution. NaOMe is offered as a 30% or 25%
methanol solution and KOMe as a 32% methanol solution whereas NaOH and KOH are offered as
solids and not premixed in methanol.
The most common feedstock of biodiesel is rapeseed oil in Europe and soybean oil in the United
States of America. The major handicap is the high cost of biodiesel for its commercialization. Chicken
fat is a low cost feedstock for biodiesel production compared to high-grade vegetable oils. It is
extracted from feather meal which is prepared from chicken wastes such as chicken feathers, blood,
offal and trims after rendering process. Feather meal contains significant amount of chicken fat. The
fat content of the feather meal varies from 2 to 12% depends on the kind of used feathers. However,
they often contain significant amounts of free fatty acid (FFA). The fats with high FFA cannot be
converted to biodiesel using alkaline catalysts. FFAs react with an alkaline catalyst and thus soaps are
produced by this reaction. Soaps prevent the separation of the ester, glycerin, and wash water. Acid
catalysts are too slow to be suitable for converting triglycerides to biodiesel. However, they appear to
be quite effective at converting FFAs to esters. For these reasons, an acid catalyst can be used to
esterify the FFAs to esters. The acid-catalyzed process is called as pretreatment. FFAs are converted
to monoesters through the pretreatment of the feedstock with high FFA and thereby the FFA level
reduces. The major handicap for the acid-catalyzed esterification of FFAs is the water formation. The
water formation is the primary mechanism limiting the completion of the acid catalyzed esterification
reaction with FFAs. After pretreatment, the pretreated feedstock can be transesterified with an alkali
70
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catalyst to convert the triglycerides to esters. Some researchers stated that the feedstock should not
contain more than 1% FFA for alkaline catalyzed transesterification reactions, whereas some
researches stated that an alkaline catalyst can be used in the transesterification up to the FFA level of
5%, but it reduces the biodiesel yield.
Many researchers have investigated the availability of animal fats and waste oils for biodiesel
production. However, few researchers have studied on the chicken fat especially with high FFA.
Mattingly produced biodiesel from chicken fat with 2.3% FFA. He concluded that it was needed to
perform a pretreatment reaction to get high biodiesel yield.Bhatti .el. obtained high ester yields up-to
99% from chicken fat after 24 h in the presence of sulfuric acid. Kondamudi et al. chose the chicken
fat for biodiesel production. They used potassium hydroxide to remove FFA in the form of soap. After
separating the soap, the optimization of transesterification parameters was researched. They obtained
good results and managed to produce biodiesel whose fuel properties were suitable for American
Society of Testing and Materials (ASTM) biodiesel standards. Schulte investigated optimum reaction
parameters for biodiesel production from chicken fat. He obtained high biodiesel yields up-to 91% by
using supercritical methanol. The purpose of the present study was to produce biodiesel from chicken
fat with high FFA. Therefore, the optimization of pretreatment reaction was investigated with different
acid catalysts to reduce FFA level (below 1%) of chicken fat. The effects of catalyst type, catalyst
amount, alcohol molar ratio and reaction time on the FFA level were also analyzed. After the optimum
pretreatment parameters were determined, the transesterification reaction was carried out with an
alkaline catalyst to produce biodiesel. The optimization of biodiesel production from the chicken fat
was investigated with different alkaline catalysts, reaction temperatures and reaction times. The
obtained esters were characterized by determining its fuel properties according to the standard test
methods. The obtained products were named as chicken fat methyl ester (CFME) because all fuel
properties in the standards were not measured.
AIM OF PROJECT:
“The essential purpose of this project is to produce biodiesel from processed poultry waste inorder to
check and compare its performance and properties as a blended fuel on a compression ignition
engine with that of regular diesel fuel”.
Methodology:
To achieve the desired objectives of our project we have followed the following methodology.

Figure : Methodology .
~~~~*****~~~~
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Introduction: Rapid depletion of conventional energy sources, along with increasing demand for
energy is a matter of serious concern for the mankind. The factor that petroleum based fuels will
neither be available in sufficient quantities nor at a reasonable price in future, has revived interest in
exploring the use of alternative fuels. It is essential that these alternative fuels for engine should be
drive from indigenous sources and preferable renewable energy sources. In this work, experiments
are conducted by governing pilot fuel and speed for defined loads. In the present work, the engine
performance characteristics are computed using HCNG as the main fuel and diesel/biodiesel as the
pilot fuel of dual fuel mode. From the experimental investigations, it is expected that the engine
performance and emissions of the dual fuel operation is better than the diesel/biodiesel fuel operation.
Objectives:
•

To establish the engine set up for dual fuel mode operation.

•

To study the performance and emission characteristics of the dual fuel engine.

•

To improve performance and emission characteristics of dual fuel engine using Honge Oil
Methyl Ester (HOME) and Hydrogen enriched Compressed Natural Gas(HCNG).

•

To study combustion benefits of dual fuel engine operated using HOME and HCNG.

•

To compare performance and emission characteristics using CNG and HCNG as primary
fuels.

Methodology:
•

This engine is initially run using CNG as primary fuel and HOME as pilot fuel.

•

Then it is run using HCNG as primary fuel and HOME as pilot fuel.

•

Primary fuel supply is by injection mode.

•

Solenoid operated fuel injector is used for primary fuel injection.

•

Gas injection delay and gas injection on time are set using Electronic Control Unit (ECU).

•

Experiments are carried out at 80%(16kg) and 100%(20kg) loads of the engine as these two
are the optimum load conditions.

•

Emission parameters like CO, CO2, HC, NOx are noted down using exhaust gas analyzer.

•

Peak pressure and engine RPM are also noted down.

•

Engine is operated in two conditions
1) Gas injection delay 0 (5⁰btdc), Gas injection on time 30⁰ CA
(6.66ms).
2) Gas injection delay TDC (1.11ms), Gas injection on time 30⁰ CA (6.66ms).
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Results and conclusion:
•

Using HCNG as primary fuel Brake thermal efficiency of the engine is observed to increase by
4.5% as mixture becomes lean when we use HCNG and flame velocity increases resulting in
complete combustion.



Carbon Monoxide(CO) emission is decreasedby 50% as addition of hydrogen to CNG
increases burning velocity of the mixture.



Carbon dioxide (CO2) emission is increased as complete combustion takes place using
HCNG.



Unburnt Hydrocarbons(HC) emission is decreased by 75% as addition of hydrogen decreases
H/C ratio of the mixture.



NOx emissions are increased due to increased combustion chamber temperature using
HCNG.

Scope for future works:
HCNG can be used as primary fuel in dual fuel CI engine as it gives increased brake power and
improves emission characteristics. Some modifications should be made to existing engine to use
HCNG as primary fuel like fitting gas injector to the engine. NOx emissions should be controlled. Use
of HCNG as primary fuel increases heat dessipation to the cylinder walls hence some actions should
be taken to account for it.
~~~~*****~~~~
Project Ref No: 37S_B_BE_006

25. BIOMASS GASIFIER STOVE USING
AGRICULTURALWASTE (CROP RESIDUE)
COLLEGE
DEPARTMENT
GUIDE
STUDENTS

: SHAIKH COLLEGE OF ENGINEERING AND TECHNOLOGY, BELGAUM
: MECHANICAL ENGINEERING
: PROF. VEERANNA.D.K
: VIKAS BHAVI
SATISH KALAKERI
SADANAND KAMMAR
SHRISHAIL NARAGATTI

KEY WORDS: biomass, gasification, briquettes
Introduction:
Energy is an indirectly observed quantity often understood as the ability of a system to perform work.
The development of human society has been tied to the ability to produce and harness energy. With
early humans, energy was used for the most basic life sustaining needs, and as energy technology
developed, the standard of living increased with it. In modern society, energy is still used for basic
needs, but many more uses have become integrated into regular life. Daily activities such as heating,
cooling, cooking and entertainment require the use of energy. On a societal scale, transportation,
agricultural and industrial production requires large amounts of energy. It is difficult to project what
energy demand will be in the future due to a wide range of variables, but the United States Energy
Information Administration prepared an International Energy Outlook in 2010 that predicts a 50
percent increase in consumption by 2035. The answer for all these questions is the production of low
cost biomass gasifier.
Objectives:
1. To produce clean, green and safe heat energy for domestic usage.
2. To utilize the naturally available agricultural wastes as an input for heat energy generation.
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3. To modernize the rural kitchens on scientific and hygienic grounds.
4. To produce the natural cooking gas so as to overcome the problem of LPG gas.
5. To reduce the cost of household spending on conventional fuel sources such as LPG,
electricity, kerosene and other energy sources.
6. To make the maximum utilization of Agriculture waste.( rice husk, wheat and soya husks, sugar
cane wastes, cow dung)
Methodology:
The Biomass Gasifier stove follows the principle of producing combustible gases, primarily carbon
monoxide, from the blends of rice, wheat and soya husks, sugar cane wastes, cow dung as fuel by
burning it with limited amount of air.
For the production of natural gas the raw material such as rice, wheat & soya husk, sugarcane waste,
vegetable waste and other agricultural waste crushed in the crusher and made blocks/cakes by using
some amount of water and cow dung as binding material. The mixture is produced in the form of
balls/blocks and then these balls/blocks are dried in the outer atmosphere.
This dried product and some amount of rice husk is fed into the gasifier. The start-up of fuel can be
done by using pieces of waste paper, and gas is ignited using a match stick. Sufficient amount of air is
supplied to burn the mixture using electric fan. This supply of air can be controlled by regulator. The
heat produced is used for cooking purpose. his gas can be stored in the storage tank and used either
for domestic use or power generation by supplying to gasoline engines.
These materials are burned just enough to convert the fuel into char and allow the oxygen in the air
and other generated gases during the process to react with the carbon in the char at a higher
temperature to produce combustible carbon monoxide (CO), hydrogen (H2), and methane (CH4).
Other gases, like carbon dioxide (CO2) and water vapor (H2O) which are not combustible, are also
produced during gasification. By controlling the air supply with a small fan, the amount of air
necessary to gasify these materials is achieved.
Results and Conclusion:
1. Biomass gasification offers the most attractive alternative energy system for agricultural
purposes.
2. Most preferred fuels for gasification have been charcoal and wood. However biomass
residues are the most appropriate fuels for on-farm systems and offer the greatest challenge
to researchers and gasification system manufacturers.
3. Very limited experience has been gained in gasification of biomass residues.
4. Most extensively used and researched systems have been based on downdraft gasification.
However it appears that for fuels with high ash content fluidized bed combustion may offer a
solution. At present no reliable and economically feasible systems exist.
5. Biggest challenge in gasification systems lies in developing reliable and economically cheap
cooling and cleaning trains.
6. Maximum usage of producer gas has been in driving internal combustion engine, both for
agricultural as well as for automotive uses. However direct heat applications like grain drying
etc. are very attractive for agricultural systems.
7. A spark ignition engine running on producer gas on an average produces 0.55-0.75 kWh of
energy from 1 kg of biomass.
8. Compression ignition (diesel) engines cannot run completely on producer gas. Thus to
produce 1 kWh of energy they consume 1 kg of biomass and 0.07 liters of diesel.
Consequently they effect 80-85% diesel saving.
9. Future applications like methanol production, using producer gas in fuel cell and small scale
irrigation systems for developing countries offer the greatest potentialities.
Scope for Future Work:
The project can be taken up in large scale and the feeding system can be designed for continuous
briquette feeding system.

74

KSCST : SPP - 37th Series : Biofuel Projects Compendium : 2013-14

Project Ref No: 37S_B_BE_033
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STUDENTS
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Keywords: Biodiesel, transesterification, MgO, CaO, solid catalyst.
Introduction:
There are several reasons for the use of biodiesel as an alternative to conventional fossil based
diesel. These include decrease in dependency on foreign energy supply from declining fossil fuel
resources; reduce global warming by using renewable biofuels for the transport sector; and lowering
emissions of particles, sulfur, carbon monoxide and hydrocarbons. Biodiesel can be derived from
different kinds of oil products such as rape seed oil, sunflower oil, soybean oil and also virgin cooking
oils or waste cooking oils. When blended suitably with 5-10%, or at 25-30% with fossil diesel fuel, it
has shown improved results in each type of use.
There are a few different ways to make biodiesel, but most manufacturing facilities produce industrial
biodiesel through a process called trans-esterification. In this process, the fat or oil is first purified and
then reacted with an alcohol, usually methanol (CH3OH) or ethanol (CH3CH2OH) in the presence of a
catalyst such as potassium hydroxide or sodium hydroxide or other solid catalysts. When this
happens, the triacylglycerol is transformed to form esters and glycerol. The esters that remain are
what we then call biodiesel.
Biodiesel is an attractive alternative fuel for diesel engines. The feedstock for biodiesel production is
usually vegetable oil, pure oil or waste cooking oil, or animal fats. The use of feedstock which are
potential food sources such as soybean, corn oil can lead to the food v/s fuel conflict. Hence it is
necessary to find the feed stock which are non-edible, easily grown and possess good oil content.
Pongamia is one source which satisfies all the requirements. Pongamia oil is widely available in
Karnataka. Transesterification of Pongamia oil is not widely studied because of its area specific
availability. Also, the oil from this plant is non edible and the plant can be grown in the climate similar
to Karnataka without any difficulty. Moreover transesterification of Pongamia oil using solid catalyst is
an area where not much research is being done.
Objectives:
The main objective of the project is to study the transesterification of the pongamia oil using various
solid catalysts, hence it is necessary to study the components of pongamia oil, compare it with the
other oils with similar composition available in the literature and identify the catalysts which are
suitable for transesterification reaction. Secondly, the key factors which determine the yield of the
biodiesel are the temperature of the reaction, the amount of catalyst taking part in the reaction or the
catalyst loading and the methanol to oil ratio. It is therefore necessary to find the optimum conditions
for the maximum biodiesel yield. Thirdly the biodiesel obtained is subjected to various studies like
density, viscosity and flame test.
Methodology:
Solution combustion technique: MgO used for the reaction was prepared using Solution
combustion technique. The solution combustion technique or combustion synthesis technique is a
unique synthesis method which enables rapid synthesis of highly substituted oxides. In this technique,
a metal precursor which is normally in the form of nitrates, serving as an oxidizer is mixed in water with
a fuel. These fuels can be hydrazine, glycine, starch etc. When this solution is heated it self-ignites to
yield metal oxides in a one-step process usually in the nano scale. Magnesium Nitrate and Dextrose
o
were reacted in the furnace at 475 C for 15 min. The resulting product was Nano MgO which was
used as a catalyst.
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Biodiesel synthesis: The raw materials involved in the reaction are Pongamia oil, methanol and solid
catalyst. 20 ml oil was taken in a round bottomed flask which was fixed to a stand and placed on a
heater. The solution was constantly stirred using a magnetic stirrer. Methanol along with the solid
catalyst was added into the round bottomed flask. Thermometer was inserted to the flask with the
help of cork to record the temperature. The stirring speed was kept constant at 1200 rpm. The reaction
was carried for varying time and at varying temperature. The final reaction mixture was poured into a
separating funnel and the biodiesel was separated.
Optimization studies: Trials were conducted using nano MgO and pure CaO at 2% weight loading
and methanol to oil ratio being held constant at 4:1. The temperature was varied from room
temperature to 75°C to observe the yield obtained in response to the changes. Another set of trials
were conducted using varying amounts of nano MgO and pure CaO with methanol to oil ratio being
held constant at 4:1 and temperature at 60 °C. Trials were also conducted using nano MgO and pure
CaO with the catalyst loading being held constant at 4% weight and temperature at 60 ⁰C and varying
the methanol to oil ratio
Testing of biodiesel: Density of the biodiesel was obtained using hydrometer. Viscosity of the
biodiesel was obtained using viscometer and the flash point test was conducted to find out the lowest
temperature at which the biodiesel can vaporize and form an ignitable mixture in air.
Results and conclusion:
Compositions of various feedstock for the biodiesel production was compared with Pongamia oil and
then similar solid catalysts were used for the transesterification. It was found that MgO and CaO could
be used as catalysts for the transesterification reaction. Hence nano MgO was manufactured using
combustion synthesis method and was used as catalyst. CaO was also used as catalyst for the
reaction.
The various reaction parameters such as effect of temperature, catalyst loading and oil to methanol
ratio on biodiesel yield were studied. The yield increased with increase in temperature till it nears the
0
boiling point of methanol. The highest yield was obtained at a temperature range of 55-60 C. Yield
also increased with the catalyst loading and then it remained almost constant. But optimum catalyst
loading was found to be at 4%. Especially for solid catalysis, the yield increased significantly for
increased methanol to oil ratio. The methanol to oil ratio required depends on the type of oil and
catalyst used. . Lastly, CaO catalyst gave better yield of biodiesel compared to MgO catalyst
The density of the biodiesel has to lie between 0.8-0.9g/cc. The density of the bio diesel obtained was
found to be 0.875g/cc. The viscosity of the biodiesel obtained was found to have a value of 3.628
Centipoise (Pascal second). For ordinary diesel the flash point usually occurs at 60-700C. It was
found that there was no flash at 1000C, 1100C, 1200C, 1300C, for the bio diesel that was obtained,
indicating it is less volatile
Scope for future work:
In this study, alkali metal oxides were used as catalysts. Other different catalysts could be tried to
improve the yield. Transition metals have a better catalytic activity which puts forth the possibility that
these metal oxides could be better catalysts than MgO and CaO. Also other catalysts like tri potassium
stearate could also be tried which has proved to be a better catalyst for the transesterification reaction
of other oils. There can be a possibility of reduction in time of reaction and increase in yield of the bio
diesel with these catalysts.

~~~~*****~~~~
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Project Ref No: 37S_B_MTech_001

1.
INVESTIGATION ON CONVERSION OF FLOWER
WASTES INTO BIOETHANOL AND PERFORMANCE
EVALUATION ON SINGLE CYLINDER IC ENGINE
COLLEGE
: BAPUJI INSTITUTE OF ENGINEERING AND TECHNOLOGY, DAVANGERE
DEPARTMENT : MECHANICAL ENGINEERING
GUIDE
: Dr. S KUMARAPPA
Dr. B M KULKARNI
STUDENTS
: VEERBHADRAPPA C BALIKAYI
Keywords: Flower wastes, Microorganisms, fermentation, bioethanol and Engine Performance.
Introduction:
The world has been confronted with an energy crisis due to depletion of finite resources of fossil fuel,
difficulties in their extraction and processing, leading to an increase in its cost. Also fossil fuels
contribute to accumulation of greenhouse gases which pollute the environment. The level of
greenhouse gases in the earth’s atmosphere has drastically increased. In this scenario, renewable
sources might serve as an alternative. Hence it is necessary to look forward for alternative fuels. Wind,
water, sun, biomass and geothermal heat can be the renewable sources for the energy industry,
where as fuel production and the chemical industry can depend on biomass (bioethanol and biodiesel)
as an alternative source in the near future, As a result, production of ethanol by fermentation from
renewable carbohydrate materials for use as an alternative liquid fuel has been attracting worldwide
interest.
Fermentation is defined as the energy yielding process that cells carryout in the absence or near
absence of oxygen, thus being close to the natural environment to which microorganisms are adapted.
Although fermentation does not provide much usable energy for the cell, it is sufficient for yeast cells.
The main function of a fermenter is to provide a controlled environment for the growth of
microorganisms or animal cells, to obtain a desired product. Agricultural substrates and crop residues
serve as cheap raw materials for use in for production of various bio-products, i.e. organic acids,
enzymes, amino acids, and bio-ethanol.

Fig. 1- Used flower Dumping
Fig. 1 shows used flowers being thrown as garbage but actually we are throwing away an important
source of fuel. Flower wastes have many distinct advantages over traditional crops, such as its high
fermentable sugars, zero investment and available everywhere on earth. Flower wastes available in
nature freely and abundantly hence, can be economical for ethanol production. The production of
ethanol from mahula flowers by free and immobilized Saccharomyces cerevisiae cells in submerged
fermentation has been described. The production of ethanol from flower wastes by Fermentation has
not been studied. Therefore, the aim of the present investigation was to examine the potential of
flower wastes as a source for ethanol production by Saccharomyces cerevisiae cells via Stirrer type
Fermentation, as well as to study the comparisons of yield in untreated and treated (Hydrolyzed)
samples and also to study the fuel properties and its performance on engine.
Objectives:
 To manage disposal of flower waste.
 To add value to flower waste.
 Production of bio-ethanol from flower wastes.
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Utilization of rich source of sugars of the flower wastes, which can be potentially converted
into bioethanol.
Comparisons of outcome yield from untreated and treated (Hydrolyzed) samples.
Evaluation of bioethanol fuel properties.
Evaluation of engine performance and emission characteristics.

Methodology:
Flower wastes were collected from selected local temples, market yards and community halls and
dried it for 7 days in sun rays in order to remove the moisture content to some extent. And then by
using commercial mixer grinder prepared powder from dried waste flowers. The flower wastes have
the following compositions (expressed in g/100 g dry weight basis): moisture, 22-25; starch, 1.0-1.5;
total sugar (glucose, fructose, sucrose and maltose), 18-20; crude protein, 8-10; undetermined solids,
30–35; pH 5.0-5.5
Analytical technique
At appropriate time intervals, fermentation sample were removed, and the contents were analyzed.
Maintained a constant speed (200 rpm) and constant moisture of about 70% for 96 h. Afterwards
sample was taken out and centrifuged in a cooling centrifuge unit and the whole centrifuged sample
was distilled to collect the ethanol. Ethanol concentration of the fermentation liquid was determined by
Gas Chromatography (carried out by Bangalore Teas House). Concentrations of the total
carbohydrates (glucose, fructose, sucrose and maltose) in the flowers were determined by Anthrone
method (Biogenics, Hubli). The other proximate compositions like starch, crude protein and
undetermined solids were estimated as per the standard procedure. The pH is measured by a pH
meter using glass electrode.
Distillation

Fig.2-Distilation unit

Fig.3- Fermented sample

Fig. 4- Residue

Fig. 5- Bioethanol

Fig.7 Shows Fractional distillation unit utilizing a packed column before the still head to give an
increase surface area for repeated vaporization, condensation cycles. The temperature of packed
column closer to round bottom flask is at a higher temperature than the end closer to still head, this
results in the vapors with higher water content to condense then revaporize with lower water content.
As a water vapor climbs the fractionating column, this cycle continues until the vapor reaches the still
head, having an ideal concentration of 75-80% ethanol shown in Fig 10.
Results and Conclusions:
Analysis of total carbohydrates by Anthrone method
Anthrone method is the one used to estimate the concentration of total carbohydrates in a given
samples. Here ANTRHONE is a chemical used as a reagent and its melting point is in between 154ºC156ºC and its chemical formula C14H10O.
Fig.6 describes the concentration of glucose (µg) values in X-axis and respective absorbance values
at 630nm in Y-axis, observed that absorbance rate increases gradually with respect to increasing the
concentration of the glucose. By using this Standard curve and below mentioned formula, we
estimated the percentage of carbohydrates in the sample.
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Sample

Absorbance
at 630 nm

Concentration
of
Carbohydrate
(g/kg)

Flower
Slurry

0.053

02.57

Fresh
Flower

0.527

15.98

Flower
powder

0.765

78.21

Fig. 6- Standard Glucose Curve

Total carbohydrates in tested samples

Inference:
Comparing all the above three samples flower powder was having more amounts of carbohydrates.
On these results, FLOWER POWDER had been used as a feedstock to produce bioethanol. Also
compared the yield results of untreated and treated (acid hydrolyzed) Flower powder samples.
Table 4- Concentration of reducing sugars at 540 nm
OD at 540
nm (1:4
dilution)

Concentration
of reducing
sugars/0.1 ml

Concentration of reducing
sugars after rectified
dilution factor (µg/ml)

Concentration
of reducing
sugar (µg/ml)

Concentration
of reducing
sugar (mg/ml)

1.815

125.41

501.64

5016.66

5.016

Inference: The sample has been detected with 5.016 mg/ml reducing sugars
Percentage of ethanol
Gas Chromatography (GC) method was used to estimate the total percentage of ethanol in a treated
(Hydrolyzed) and untreated flower powder sample and compared the total ethanol yield from both the
samples. It was found that the untreated sample contained 2.74 percent of ethanol and the treated
sample contained only 0.51 % ethanol.
Evaluation of fuel properties
Here we evaluated the fuel properties like Flash point, Fire point, Viscosity, Density and Calorific value
of bioethanol and compared these results with petrol and diesel
Table 6- Comparison of bioethanol properties with petrol and diesel
Sl. No

Properties

Bioethanol

Petrol

Diesel

1
2
3
4

Flash point 0C
Fire point oC
Density Kg/m3
Viscosity mm2/s

65
73
980
3.16

53
61
749
0.692

63
69
832
2.94

Conclusion:
Almost all places of worships, festivals and for any type of functions flowers is used for decoration by
all community people and thus resulting in increased flower waste. The huge amount of flower waste
contains sugars and we know that any material having sugars can produce bio-ethanol hence flower
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waste may be treated as feedstock to produce bioethanol by using fermentation technique thereby
reducing the garbage on account of flowers. Saccharomyces cerevisiae is used as a microorganism in
this process because it gives better results as compared to Z. mobiles or other bacteria.
Scope for future work:
 Waste flowers are used as a feedstock to produce bioethanol, results obtained with good
yield.
 If we concentrate on the flowers having rich amount of sugars can improve the total yield.
 Also by varying the various fermentation parameters like pH, temperature and amount of
nutrients good results can be expected.

~~~~*****~~~~
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2.

SCALE-UP, CHARACTERIZATION AND EFFICACY OF
BIODIESEL FROM WASTE SLUDGE PALM OIL

COLLEGE
: SIR M.VISVESVARAYA INSTITUTE OF TECHNOLOGY, BANGALORE
DEPARTMENT : BIOTECHNOLOGY ENGINEERING
GUIDE
: MR. MANJUNATH R
MR. SRINIVAS B V
STUDENT
: DEEPAK BAJANTRI
Key words: Waste Sludge Palm Oil (SPO), pTSA (para Toluene -4sulfonic monohydrate acid),
Transesterification.
Introduction:
Ever increasing fuel prices and the global uproar about the declining reserves have prompted
research on eco-friendly; commercially viable alternative fuels like Biodiesel. Biodiesel is one of the
most promising alternative fuels for transportation. In the present study, the focus is to reduce the
production cost of biodiesel by utilizing low cost feedstock like Waste Sludge Palm Oil (SPO). It is a
by-product of the milling process and its global annual production reaches 41 million tons. The SPO
usually contains high amounts of free fatty acid (FFA) which reacts with alkali and results in the
formation of soap. Hence, the alkali or acid based catalyzed transesterifcation method to produce
biodiesel gives low yield. Therefore, a two-step process was selected. In the first step FFA content
was reduced by esterification using pTSA catalyst, and the second step comprised of alkali catalyzed
transesterification process for production of biodiesel from waste Sludge Palm Oil. We successfully
produced biodiesel from waste SPO comparable in physico chemical property to that of virgin
vegetable oil biodiesel with ASTM standards and in this studies have also focused on determining
some parameters such as density, kinematics viscosity, calorific value, flash point, cloud point, pour
point and acid value comparing it to Diesel fuel, and determined the Engine performance and
Emission characteristics of the biodiesel produced from our feedstock comparing it to diesel emission.
Objectives:
The objectives of this study is to investigate the potential of Sludge Palm Oil (SPO) as a low-cost
feedstock in biodiesel production by a two step process which include conversion of FFA into Fatty
Acid Methyl Ester (FAME) by an organic acid such as PTSA followed by transesterification to obtain
biodiesel.
Scale-up of Biodiesel from SPO by acid catalyzed trans-esterification –scale up to 50Ltr per batch.
Characterization of the Biodiesel produced in terms of physico-chemical parameters.
Determination of the engine performance and emission characteristics of engine fueled with various
blends of biodiesel produced from Waste Sludge Palm Oil.
Methodology:
Materials: The materials used for the present investigation purpose are Sludge Palm Oil (SPO),
Methanol, NaOH, pTSA, Phenolphthalein indicator, 1N H2SO4 and Ethanol.
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The main prospect of the present study is the production of biodiesel from waste sludge Palm oil. The
proposed methodologies are given below.
1.
2.
3.
4.
5.
6.
7.
8.

Extraction of oil from Oil Palm Sludge
Qualitative & quantitative analysis of Sludge Palm Oil
Production of Biodiesel from Sludge Palm Oil by a 2-step catalyzed process:
Pretreatment to reduce FFA by using catalyst pTSA (P-toluene 4-sulfonic monohydrate acid)
Trans-esterification process
Separation and purification of Biodiesel
Characterization of the Biodiesel produced based on physico-chemical parameters
Determination of the Engine Performance and Emission Characteristics with Blend SPO
Biodiesel
Experimental Setup: The experiments were carried out in a batch stirred tank reactor of 1L capacity,
equipped with a reflux condenser, a mechanical stirrer, and a stopper to remove samples. Later the
process was scaled up to 2 liter for bench scale production.

Fig 1: Experimental Setup

Fig 2: Separation process

Fig 3: Biodiesel and glycerol

Results:
Table 1: Physico Chemical parameters of waste SPO Biodiesel compared with Std. diesel and Petro
diesel.
Parameters
Units
Waste SPO
Std.
Petro
ASTM
Biodiesel
Biodiesel
Diesel
Standards
(ASTM)
MJ/Kg
K

39.5(MJ/kg)

Flash point

°C

179°C

Cloud point

°C

Calorific value

Density at 15 °C
Viscosity at 40 °C
Pour point

Kg/m
Cst
°C

37 to 42.5

43.5

130

54

-3 to 12

-28 to -7

ASTM D
2500.(≥130)
ASTM D287

900 kg/m

870-900

820

ASTM D445

8.92 Cst
8°C

1.9-6.0
-15 to 10

2.54
5.6 to 11.1

ASTM D 97
ASTM D 613

20°C
3

3

ASTM D 613

All properties of waste SPO biodiesel are tabulated in above Table 1. Properties of SPO biodiesel,
which satisfy the ASTM standards of fuel properties. By considering these factors we can use this
waste SPO biodiesel with different blends as a fuel for diesel engines.
Engine Performance and Emission characteristics:
Engine performance and emission characteristics of biodiesel from waste SPO for its various blends
(B10, B20, B30 and B40) are carried out in direct CI engine at a rated speed of 1500 rpm by varying
parameters of engine like injection pressure and timing. The engine was allowed to run till the steady
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state is reached.
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ng level incre
eased the em
mission the ssmoke density seems
to be red
duced, indica
ating the clea
ar combustio
on of blends of biodiesel.. However in
n contrast witth normal
petro die
esel, the % of
o CO increa
ased by 1.1 times,
t
CO2 increased byy 0.68 times, HC reduced
d by 1.37
times an
nd NOx emissions were fo
ound to be re
educed by 1.06 times forr B40 blend a
at maximum loads.
Scope for Future Work:
W
d be of ecconomic inte
erest to exxplore altern
native uses of various homogeneous and
It would
heteroge
eneous catallysts includin
ng enzymes to increase the
t yield of the
t biodiesell and reduce
e the cost
of produ
uction. Also iti could be recommende
r
ed to adopt visbreaking
v
t
techniques
tto reduce vis
scosity of
the biodiesel which improves the
e properties of biodiesel prior to the confirmation
n of biodiese
el stability
towards high temperrature and prressure.
~
~~~~*****~~~
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3.
PRE-TREATMENT OF SLUDGE PALM OIL TO EXTRACT
VITAMIN A & VITAMIN E BEFORE CONVERSION OF SPO
INTO BIODIESEL
COLLEGE
: SIR M.VISVESVARAYA INSTITUTE OF TECHNOLOGY, BANGALORE
DEPARTMENT : BIOTECHNOLOGY.
GUIDES
: PROF. DR. H.G NAGENDRA AND MR. SRINIVAS B V
STUDENTS
: ASHA
ANANTH KUMAR
Keywords: Vitamin A, Vitamin E, Sludge Palm Oil (SPO), Malnutrition, Pre-treatment
Introduction:
India produces 50,000 MTs of crude palm oil per year, which is expected to increase by 3 lakh metric
tons/year, in next five years. It is estimated that for 1 ton of fresh fruit bunch, nearly 225 Kg of Crude
palm oil is obtained and about 294 Kg of it is released as Sludge (effluent), which contains about 50%
of oil. This ratio of refined oil and sludge oil was approximately 1:1 which means, one kg of sludge oil
can be obtained for every kg of edible palm oil produced. CPO possesses 1% minor components
which amongst them are the carotenoids, vitamin E (tocopherols and tocotrienols) and sterols.
Content of carotene in Sludge Palm Oil is much high (97.8%) when compared to other compounds like
xanthophylls (2.2%). Beta-carotene, accounts for 90% of the total carotenes present in SPO.
Vitamin A deficiency is common in underdeveloped countries. Night blindness is one of the first signs
of vitamin A deficiency. Xerophthalmia, keratomalacia, and complete blindness can also occur since
vitamin A has a major role in photo-transduction. Approximately 250,000 to 500,000 malnourished
children in the developing world go blind each year from deficiency of vitamin A and approximately half
of them die within a year of becoming blind [1-4]. Every year, 15 million infants are born preterm
(before 37 weeks), and this number is rising. Additionally, over one million children die every year due
to complications of preterm birth, and millions more face a lifetime of disability as their organs are not
mature at birth [5]. Vitamin E is an important antioxidant for the health and well-being of preterm
neonates.
Objectives:
Extraction and quantification of the high value components like Vitamin A & Vitamin E from Sludge
Palm Oil
Materials used:
Methanol, distilled water, activated charcoal, Sludge Palm Oil
Methodology:
a. Collection of Sludge from various Oil Palm Industries
Sludge Palm Oil was collected from various Oil Palm Industries for the current study.
b. Pre-treatment to remove the particulate matters:
The sludge palm oil was heated and filtered to remove the particulate matters.
The Free Fatty Acids (FFA) content was reduced by acid catalysed esterification as a pre-treatment
method prior to its conversion into FAMEs.
c. Conversion of SPO into FAME:
SPO was treated with methanol in an alkaline condition and the reaction was allowed to take place at
600C, 400RPM for 60 minutes, to convert the fatty acids of SPO into FAME
d. Recovery of Vitamin A and E from the Sludge Palm Oil:
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After conversion of SPO FFAs into FAMEs, distillation of these FAMEs was conducted in order to
separate the low volume high value components (distillate) from the retentate. The distillate was then
tested for the presence of vitamin A & E and quantified through spectrophotometric and calorimetric
methods, respectively.

Results & Discussion:
We could successfully recover around 76,000 ppm of carotenes from the sludge palm oil through this
method. The amount of tocopherols and tocotrienols obtained was approximately 20,500 ppm. Thus,
we can conclude, that the method used in this investigation is highly effective for the recovery of
minor, high value components like carotenes, tocopherols and tocotrienols. Also, the method is
feasible for scale up as it does not require expertise as well as, it is a very cost effective method for
recovering high value low volume components from low cost sources like waste sludge palm oil.

Carotenoids,
Tocopherols &
Tocotrienols
Filtered &
Treated SPO

~~~~*****~~~~
Project Ref No: 37S_B_MTech_011

4.

STABILITY ANALYSIS OF BIODIESEL, ETHANOL AND
DIESEL BLENDS AND PERFORMANCETESTING OF CI
ENGINE WITH THESE STABLE BLENDS

COLLEGE
: BAPUJI INSTITUTE OF ENGINEERING AND TECHNOLOGY, DAVANGERE
DEPARTMENT : MECHANICAL ENGINEERING
GUIDE
: MR. S. RAJESH
STUDENTS
: VICKY SINGHA
Keywords: Biodiesel, Acid oil, diesohol, Blending, Homogeneity, performance, emission.
Introduction:

Biodiesel and alcohol fuels are source of clean renewable fuels and have received considerable
attention in recent years as alternative fuels in diesel engines. Alcohols mixes homogeneously with
diesel only up to a limited extent over a wide range of temperatures due to the difference in their
chemical structures. Among the various alcohols, ethanol is the most preferred fuel as it is renewable
and produced from various agricultural feed stocks. To utilize ethanol in the diesel engines, several
techniques are adopted such as blending ethanol with diesel, duel fuel mode, use of ignition
improvers, spark assisted ignition system, etc. Nevertheless, most of the techniques require engine
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modification or the use of expensive additives for making compatible with compression ignition
engines.
The blending of diesohols with biodiesel is an ideal choice to use ethanol in diesel engines as they do
not require any engine modification. But the major challenge in using blends is the phase separation.
In this work, biodiesel (from waste Acid oil from oil refineries) produced through transesterification is
used as a bridging agent between ethanol and diesel to prevent phase separation. Biodiesel has been
used both as an alternative fuel as well as an additive for diesohol. This homogeneity is due to the fact
that the biodiesel can act as an amphiphile and form micelles which have polar heads and non polar
tails. These molecules are attracted to liquid interfacial films and to each other. These micelles act as
non-polar or polar solutes, depending on the orientation of the biodiesel molecules. When the diesel
fuel is in the continuous phase, the polar head in a biodiesel molecule orients itself to the ethanol, and
the non-polar tail orients to the diesel.
The present work is to throw light on the advantages that can be expected in blending the three fuels
that is Ethanol, Biodiesel and diesel considering the brake thermal efficiency can be increased with the
increase in ethanol content in the blended fuel at overall operating conditions and the emissions such
as CO, NOx and smoke can be reduced without any modifications in the existing Compression ignition
engines.
Objectives:


Extraction of Biodiesel from waste Acid oil from oil refineries.



Blending of Diesel, Biodiesel and ethanol along with a suitable emulsifier for perfect stabilization
without phase separation and to find physical and chemical properties of these stable blends to
determine maximum power output and fuel consumption. Some of them are: Density, flash point,
fire point, pour point, heat of combustion, Acid value, Iodine value, Saponification Value, etc



Performance studies on CI engine to evaluate emission profiles for Carbon-di-oxide, Carbonmonoxide (CO), Nitrogen oxides (NOx), Unburnt Hydrocarbons (UBHC) and smoke for the
selected blends of Diesel- Biodiesel- ethanol.

Methodology and Materials:
Esterification of extracted waste Acid oil from oil refineries:
Feedstock pretreatment
Waste vegetable acid oil is processed to remove impurities such as water, dirt, etc. as its presence
during base-catalyzed trans-esterification can cause the triglycerides to hydrolyze, which results in
salts of the fatty acids (soaps) instead of producing biodiesel.
Treatment and determination of free fatty acids
A sample of the above processed feedstock oil is titrated with a standardized base solution in order to
determine the concentration of free fatty acids (carboxylic acids) present in the acid oil sample. These
acids are then either esterified into biodiesel or glycerides, or removed typically through neutralization.
Reactions
In Base-catalyzed trans-esterification lipids (fats and oils) reacts with alcohol (typically methanol or
ethanol) to produce biodiesel and an impure byproduct, glycerol.
Product purification
Products of the reaction include not only biodiesel, but also byproducts like soap, excess alcohol,
glycerol, and trace amounts of water. All of these byproducts are removed to meet the standards,
however the order of removal is process dependent. Residual methanol is typically recovered during
the process by distillation and reused.
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Blending
The phase behaviour and fuel properties of the ethanol-biodiesel-diesel three-component fuel system
is studied by using diesel, ethanol (purity-95% and 99% ) and biodiesel (produced from wastages of oil
mills) will be mixed to obtain homogeneous solution.
Example: 100ml blend of Ethanol, Biodiesel and diesel mixture was prepared with the following
proportions :
20 ml of ethanol is mixed in a solution containing 50 ml of biodiesel and 30ml of diesel represented
as “EBD 20:50:30”.

Figure: Block diagram for production of bio diesel
Result and Conclusions:
The objective of the work was to monitor the basic behaviour of the fuel properties that are affected by
the blending of the ethanol, biodiesel and diesel in order to reduce the usage of the petro diesel as
least as possible utilizing the renewable recourses. According to the experimental results the calorific
value is found to be decreased with the increase in the ethanol content. Both the kinematic viscosity
and density decreased with the increase in the ethanol content for the fuel blended with 50% biodiesel
as constant parameter in the blends as seen in the table below and satisfies ASTM standards.
Likewise, pour point is further decreased thus increasing the low temperature performance of the
blended fuel by 3Ċ as compared to that of dual fuel(EBD : 0:50:50).
Hence, the property based preferences for the low temperature regions, the ternary blends of ethanol,
biodiesel and diesel are preferred more as compared with that of binary mixtures.
Physical properties determined
Fuel

Density
3
(kg/m )
Ċ

Viscosity
(Cst )@40Ċ

Calorific
Value
(MJ/Kg)

Flash
Point
(Ċ)

Fire
Point
(Ċ )

Cloud
Point
(Ċ )

EBD

838.5

4.3758

42.169

90

97

-1

Pour
Point
(Ċ )
-3

836.7

4.2729

41.313

88

93

-2

-4.5

0:50:50
4:50:46
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8:50:42

836.44

4.1041

40.152

81

85

-2

-4.5

12:50:38

835.56

3.9286

39.793

76

80

-2

-5

16:50:34

834.23

3.5429

39.570

72

75

-2

-5

20:50:30

833.22

3.2699

39.109

61

66

-2

-5

Ethanol

801

1.23

28.62

18

32

-3

<-38

Diesel

845

3.45

44.43

52

63

-5

-16

Biodiesel

890

5.82

39.47

113

119

3

-1

Fuel
(EBD)

0:50:
50

4:50:4
6

8:50:42

12:50:38

16:50:34

20:50:30

Ethanol

BioDiesel

Diesel

Iodine value

14.08

14.03

14.96

14.74

14.67

14.28

_

12.46

2.66

Saponification
Value
(mg NaOH /g)

80.45

72.47

68.24

67.48

66.43

66.17

_

153

16.21

The performance and emission profile of the ternary mixtures has to be determined by conducting
engine studies on the existing compression ignition engine so as to use the blends practically and
efficiently.
Scope for future work:
As India has maximum import cost of petroleum products and ethanol or bio diesel has a wide variety
of resources, the blended fuels seem to have brighter scope as an alternate fuel. The problems of
miscibility to limited extent can be overcome with the future discovery of more variety of the catalyst or
emulsifiers. This can further enhance the use of renewable fuels more than the depleting petroleum
fuel.
This work delivers the scope of easy practical implementations, as no engine modification is required
in regular diesel engines. Hence, if the work is highlighted, many more facts will be revealed thus
achieving effective utilization of the wastes so that economy of the country can be improved.
~~~~*****~~~~
Project Ref No: 37S_B_MTech_012

5.
TREATMENT OF SUGAR PROCESS WASTE WATER
AND BIOGAS PRODUCTION USING ALGAL BIOMASS
COLLEGE
: BASAVESHWAR ENGINEERING COLLEGE (AUTONOMOUS), BAGALKOT
DEPARTMENT : ENVIRONMENTAL ENGINEERING AND BIOTECHNOLOGY
GUIDE
: PROF. DR. BHARATI S METI
STUDENT
: SAILAJA. B
Key words: Waste water, Chlorella, Anaerobic digestion, Co-digestion, Sludge.
Introduction:
Wastewater is a general term used to represent the water with poor quality that contains more
amounts of pollutants and microbes. The wastewater discharged into the water bodies are hazardous
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to environment and cause Eutrophication.To remove these nutrients, several processes are used, but
the disadvantages of this type of treatment are high cost and increased sludge production. As an
alternative to the conventional treatment methods, microalgae are suggested to remove the nutrients
from wastewater. An attempt to treat municipal waste water with chlorella sp was made by (Yecong Li
et al 2011, Changfu Wang et al 2012) in this study there was a reduction of TN from 58-89% ,TP 8090%, and COD by 90.8%. Liang wang et al 2010 has also used municipal waste water in his study and
treated with chlorella sp he found that ammonia was reduced by 82.4%, Nitrate 62.5%, TN 90.6% and
COD by 83%. Luz T. Valderrama et al 2012 studied on Treatment of recalcitrant wastewater using the
microalgae Chlorella vulgaris and the macrophyte Lemna minuscule, the waste water was diluted to
10%, and there was a reduction of ammonium ions by 71.6%, phosphorus 28%, COD by 61%.
Microalgae are eukaryotic microscopic aquatic plants that carry out the same process and mechanism
of photosynthesis as higher plants in converting sunlight, H2O + CO2 into biomass + O2. Algae provide
an efficient way to consume nutrients and provide oxygen needed for the growth of aerobic bacteria.
Also, through the process of algal wastewater treatment very large amounts of algal biomass can be
grown. In addition, microalgae are rich in lipids, starch and protein, which can be utilized as a nonfood-based feedstock for biofuels (mainly in the form of biodiesel, bio ethanol and biogas).Co
digestion of sewage sludge with micro algae has studied by (Chen 1987, Guleke et al 1987, Ceechit et
al 1996) in all this study it is concluded that there is an increase in bio gas and methane content when
compared to digestion of algae alone. Since the demand for biogas is continuously growing in the
society and the biogas substrate, for example food waste, may soon become limited .One way to
enhance bio gas is co-digestion of sludge with algae.
Objectives:
1) To treat sugar process waste water using algal biomass.
2) To study the reduction of BOD, COD, TN and Phosphorus in wastewater.
3) To study co-digestion of algal biomass and sludge for biogas production.
Methodology:
Inoculum development: Algae pure culture namely Chlorella sp is collected from Department of
Biotechnology, BEC Bagalkot. Mass culturing of algae is carried out in Bolds Basal Media (BBM).
Collection of Wastewaters and undigested sludge: Waste water (sugar process waste water)
Sample1=laggon1, Sample2=lagoon2, Sample3=Digestor outlet for algae growth and undigested
sludge for anaerobic digestion were collected from Godavari Biorefinaries ltd, Sameerwadi.
Inoculation of Algal cells In Waste Water (Effluent): Waste water samples are sterilized and diluted
to different concentrations using tap water (25%, 50%, 75% and 100%) to check the growth of algal
cells. Depending on growth of algae in above said dilution 40ml of algal suspension (9mg/ml by wet
basis) was inoculated to each sample which has a working volume of 5L.The pH for all the samples
was maintained at 6.8. The treatment was carried out as an open system.

Initial

Final

Initial

a

Final

b

Initial

Final

c

Fig.1 Algal growth in the initial and final samples a) sample1, b) sample2, c) sample3.
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Analysis of treated waste water: Algal growth in the waste water was determined using 3 different
methods 1) Cell count using Hemocytometer. 2) Optical density at 680nm and 3) Centrifugation.

Fig 2: Algal Cells count by Hemocytometer

Samples for nutrient reduction analysis was collected at regular intervals during the treatment .The
collected sample were centrifuged at 10,000 rpm for 10 min and the supernatant was collected for
analyses of COD, BOD,TN and phosphorus. The measurements of BOD, COD, and phosphorus were
performed using standard method for examination of water and waste water, APHA 1998. Estimation
of nitrogen was carried out using Kjeldahl Distillation Method (UHS,Bagalkot)
Set up of small reactor with working volume of 100ml was designed for biogas studies .Three sets of
experiments were conducted, first set was control with sludge alone the next two sets were varied with
algal concentration 20% algae and 40% algae (1g and 2g by dry weight).The pH for all the digestion
samples were maintained at 6.8-6.9, VS and TS of both algae and sludge was estimated according to
standard methods for examination of water and waste water APHA 1998.Carbohydrate was estimated
using Anthrone method, protein by Lowry’s method and lipid by colorimetric quantification
Results:
Reduction of nutrients, COD and BOD after treatment: BOD, COD, TN and phosphorus reduction
were studied in all 3 different waste water samples after 12 days of inoculation (Table1).Sample 1
showed the maximum TN and phosphorus reduction, sample 3 showed the maximum reduction of
BOD and COD.
Table 1: Reduction of Nutrients, BOD and COD in 3 different Waste Water

% of Reduction (After 12 days)
BOD(mg/L)

COD(mg/L)

TN(mg/L)

Phosphorus
(mg/L)

Sample 1

78

60

64.28

61

Sample2

82

77

62.9

50

Sample3

88

85

56.52

47
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Graph 2: Growth determination by centrifugation
density

Graph 3: Growth determination by Optical

Biomass mg/ml
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Co digestion of harvested algal biomass:
The following Graph represents the bio gas yield there was a increase in bio gas with increase in
algal concentration when compared to digestion of sludge alone(control).Methane content was also
increased by 6% and 8% when algal concentration increased

Bio gas yield ( ml/)

250
.

200
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150
20% algae

100

40% algae

50
0
1

2
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No of days
Bio gas yield after 14 days
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Conclusion:
Algae can be grown in sugar process effluent where COD, BOD, TN and phosphorus can be reduced.
The effluent from lagoon1,lagoon 2 (without dilution) could not support algal growth may be due to
high level of COD, at dilution with 25% effluent(75% water) algal growth may be obtained , where as in
sample3 (without dilution) supported the growth of algae may be due to lower level of COD. The
growth rate of algae increased with decreasing concentration of COD level. Algal based waste water
treatment reduced COD up to 85% BOD up to 88%, TN by 64.28% phosphorus by 61% within 12 days
In the present study co-digestion of microalgae and sludge increased 58.63% of bio gas and 8%
methane content when compared to sludge alone. Hence microalgae like chlorella sp may be
inoculated in sample3 directly and with dilution in sample 1 and 2 to reduce the load simultaneously
this biomass obtained may be used to the bio gas unit to enhance the methane.
Scope of Further Work:
1) Optimization of biogas (methane) production using microalgae.
2) Detail ultimate and proximate analysis during the algal growth.
3) Treatment of different waste water using micro algae.
~~~~*****~~~~
Project Ref No: 37S_B_MTech_014
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EFFECT OF ADDITIVE HYDROGEN PEROXIDE ON THE
PERFORMANCE AND EMISSION OF A DIESEL ENGINE AT
B20 BLEND
COLLEGE
DEPARTMENT
GUIDE
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: MECHANICAL ENGINEERING
: MR. SANDEEP K
: MR. VINAY B

Keywords: B20, H2O2, hydrogen per oxide, honge oils, honge oil bio diesel, additives, h2o2, honge oil,
pongamia, Pongamia oil, BTL IT, BTL
Introduction:
Diesel Engines are one of the most preferred power sources when it comes to industrial and heavy
goods transportation, due to its higher efficiency and the lower fuel and operational costs. And being in
the industrial age, the need for more and more fossil fuels is ever rising. But the major problem of
Petro-Diesel is that it is limited, and is deemed to perish very soon in the near future and more
problems arises from its emissions where particulate matter, NOx and COx are constantly spewed out
which are on the rise at an alarming rate looking at the number of vehicles on road and number of new
vehicles that are being sold every year.
Hence the demand to address the needs of stringent emission standards on vehicles comes into play
and to bring down the emission from stationary engines and engines in vehicles, alternate fuel sources
are being viewed at and the most popular choice today is Bio-Diesel which is a derivative of a nonedible oil or vegetable oil (depending on availability or cost concerns for that topology).
As of this current market state, 98% of the engines that are currently in operation are built and
optimized for conventional, petro-diesel and aren’t ready to be completely run on bio-diesel, hence for
maximum efficiency and keeping in mind the built of the engine, we can mix Bio derived diesel with
petro-diesel in various proportions and use the same to run the engine.
Although a 100% pure bio-diesel isn’t completely used as of today on a mass scale, a 20% Bio-diesel
and 80% Diesel mix is found to the most optimum ratio which does not hinder the engine components
or its operation in any way, which is the primary reason for choosing B20 as the working medium of
this research study.
The need to control emissions and improve performance of an engine at the same time leads us to
look into additives for the Bio-diesel blend. After an excessive market analysis on the best fuel additive
available, we stumbled upon this amazing compound named Hydrogen Peroxide. Hydrogen peroxide
is a strong oxidizer and finds its use primarily as a bleaching agent and as a disinfectant (used mostly
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in dilute forms). Concentrated hydrogen peroxide, is a reactive oxygen species and has been used as
a propellant in rocketry.
The uses of this compound are many, the most popular is, as a bleaching agent in manufacture of
paper from wood pulp, bleach agent in cleaning of teeth, disinfecting wounds (medical fields) and for
us however, finds its use as an additive. Hydrogen Peroxide is vastly available and is a non-toxic
material. Let us look further into the methods and procedures adopted for the purpose of this study.
Objectives of this study:
 To conduct experiments by injecting hydrogen peroxide + bio-diesel blend at different proportions
of hydrogen per oxide into the engine at various loads.


To compare the Performance and Emission of diesel engine by injecting Bio-diesel & hydrogen
peroxide blends and arriving at the best possible blend of all three substances.



To study the effect of Hydrogen-peroxide on the emission characteristics of the engine.

Materials and Methodology:
Summary
Step 1: Bio diesel extracted from honge oil is taken as test sample and is mixed with standard fossil
derived fuel in ratios of 20% Bio-diesel and 80% fossil derived diesel
Step 2: To this mixture which we commonly term as B20, Hydrogen-Peroxide is added in the ratios of
2, 5 and 10% v/v and the characteristics of the engine are plotted.
The various parameters which were studied are:
1)
2)
3)
4)
5)
6)

Fuel consumption per unit time
Brake power generated per unit of fuel consumed
Exhaust gas temperature for each mixture
Brake thermal efficiency for each mixture
% NOx emitted per unit amount of fuel burnt
% CO2, CO and HC emissions per unit of amount fuel burnt

Procedure and readings:
Step 1: Bio-Diesel blend is prepared at ratios of 20% Bio-Diesel and 80% Petro-Diesel
Step 2: Now to this blend, at ratios of 2, 5 and 10% by volume, Hydrogen Peroxide solution is added
to the Bio-Diesel
Properties of Hydrogen Peroxide unmixed
Appearance

Colorless Liquid
1110 kg/m3

Density
Boiling Point

226 oC

Freezing Point

-27 oC

Viscosity

1.81 cp

Specific Gravity

1.11

Properties of Bio-Diesel + Hydrogen Peroxide:
Ratios
0% H2O2
2% H2O2
Sp. Gravity (g/cc)
2

Viscosity (mm /s)

94

5% H2O2

10% H2O2

0.817

0.822

0.8763

0.9533

4.065

4.96

4.17

4.02
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The engine used to setup
s
this tesst rig was of the following
g specificatio
on:
1.8L, 70 BHP
P, 4 cylinder OHV,
O
Kirloskkar made
Engine Description
Engine Displaceme
ent
1817c
cc
Max po
ower
70 BHP @ 5200rpm
5
Max To
orque
13.7 Kgm @ 2500
2
rpm
Bore x Stroke
84x82 mm
m
Compre
ession Ratio
23:1
Dynamo-meter Typ
pe
Eddy Current
Aspiration
Natura
al
Injectio
on pressure
Mainttained consta
ant at 150 ba
ar
unning the en
ngine at diffe
erent ratios of the Hydrog
gen Per Oxide, the following readings were
Upon, ru
observed
d
Perform
mance readin
ngs:
Figure
e1

Figure
e2
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Figure
e3

Figure 4

Emissio
on readings::
Figure
e5

Result and
a Conclus
sion:
From the
e readings an
nd observations, the follo
owing results
s can be concluded:
Brake Th
hermal Efficiency:


Is higher for 0%
% H2O2 at low loads, but decreases as
s the loads go
o higher.



Is lo
ower for 2, 5 and 10% H2O2 at low loads, but sttarts to take effect and g
goes higher once the
load
d is increased, where 10%
% H2O2 exhib
bits the highe
est thermal efficiency
e
at m
ad.
maximum loa

Brake Po
ower:


The
ere were no significant im
mprovementss in the brak
ke power ovver different llevels of H2O2 and is
mosstly depende
ent on load, exhibiting
e
a liinear increas
se over incre
ease of load.

Exhaust Gas Tempe
erature:


The
e exhaust ga
as temperatu
ures do not show
s
any pro
omise of significant decrrease, but do
oes show
deccrease at a co
onstant rate of increase in
i H2O2 ratio.

Specific
c Fuel Consu
umption:
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Specific fuel consumption has a peak at low loads and tends to constantly decrease for higher
load levels. The SFC being the highest for 2% H2O2 and is higher than 0% H2O2 for all loads. This
is due to the extra heat absorbed by H2O formed during the decomposition of H2O2 in the
combustion chamber.

Emission Evaluation:


From the graph, it can be observed that CO, CO2, O2, and PM show an increase with increase in
H2O2, whereas NOx emission is decreases as the percentage of H2O2 increases. This is due to the
fact that the extra H2O formed during the decomposition of H2O2 absorbs heat and retards the
formation of NOx which happens only at higher temperatures.

Summarizing from the readings and the corresponding graphs and evaluation, it can be concluded
that for best performance, a Hydrogen peroxide ratio of 5 to 10% may be used.
Scope for future work:
For all further studies, the following criteria may be considered:


Narrowing down the percentage of Hydrogen Per Oxide between the optimum levels for further
accuracy.



Considering the use of EGR as an addition to the setup rig to decrease NOx at various levels of
Emission gas feed.



Considering the use of a Diesel particulate filter to filter out all the particulate matter and then
repeating the experiment
~~~~*****~~~~
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ULTRASONIC ASSISTED BIODIESEL PRODUCTION
FROM WASTE COOKING OIL AND STUDY OF
PERFORMANCE CHARACTERISTICS IN A SINGLE
CYLINDER DIESEL ENGINE

COLLEGE
: P. A. COLLEGE OF ENGINEERING, MANGALORE
DEPARTMENT : MECHANICAL ENGINEERING
GUIDE
: DR. SHANKAR K.S
STUDENT
: RAJESHWARI
Keywords: Biodiesel, WCO, ultrasonic reactor, engine performance.
Introduction:
Today the world is facing two major challenges which include the energy (fuel) crisis and environment
degradation. The costs of crude oil products depend on international markets and petroleum reserves
are limited to nearly 40 years with current consumption rate. Many countries all over the world have
been developing new crops since the mid-1970s in order to increase the biomass resource base for
production of bio energy. In India 90% of imported oil is consumed for the transportation and energy
generation and its economy are highly depending on the import of crude oil. Therefore role of biofuel
as a transportation fuel will play a very vital role. Some of the biofuels are bioalcohols, biodiesel, green
diesel, biofuel gasoline, vegetable oil, bioethers, biogas, solid biofuels etc. Generally, biodiesel is
produced by means of transesterification. Transesterification is the reaction of a lipid with an alcohol to
form esters and a byproduct, glycerol.
Most biodiesel plants are using refined vegetable oils as their main feedstock. Therefore, the cost of
refined vegetable oils contributed nearly 80% of the overall biodiesel production cost. In order to
overcome this disadvantage it is better to use the used food oil or waste cooking oil (WCO) which is
not suitable for human consumption but can be a feedstock for biodiesel production. Its usage
significantly reduces the cost of biodiesel production. Waste cooking oil (WCO) is far less expensive

KSCST : SPP - 37th Series : Biofuel Projects Compendium : 2013-14

97

than refined vegetable oils and therefore has become a promising alternative feedstock to produce
biodiesel. In fact, generation of waste cooking oil in any country in the world is huge, and may result to
environmental contamination if no proper disposal method is implemented.
Literature shows that the biodiesel can be prepared successfully from waste cooking oil by using
mechanical stirrer, ultrasonic bath and probe sonicator. From the literature we can conclude that
biodiesel can be prepared by using ultrasonic probe sonicator with less reaction time compared to
other two methods. In this work production of biodiesel was done from waste cooking oil by
trasesterification using mechanical stirring and ultrasonic assisted technique. The properties of the
methyl ester and its blends were found out. Experimental investigations were carried out with the
biodiesel and its blends with the diesel in a single cylinder diesel engine.
Objectives:
1 Conversion of waste cooking oil (WCO) into biodiesel by transesterification using mechanical
stirrer (MS) method.
2 Conversion of waste cooking oil (WCO) into biodiesel by transesterification using ultrasonic
assisted technique (UT).
3 To investigate the effect of reaction time and intensity of ultrasonication on biodiesel production
using ultrasonic assisted technique (UT).
4 To compare the mechanical stirring and ultrasonic assisted transesterification techniques in
conversion of waste cooking oil to biodiesel.
5 To determine the properties like density, viscosity and flash point of waste cooking oil (WCO)
methyl ester and ester blends with the diesel oil.
6 To study the performance characteristics of a single cylinder CI engine using biodiesel from waste
cooking oil.
Methodology:
Conversion of waste cooking oil (WCO) into biodiesel by transesterification using mechanical
stirrer (MS) method
Titrations were carried out using a chemical indicator called phenolphthalein to find out the free fatty
acid (FFA) content of the waste cooking oil. From the titration the additional amount of NaOH required
for the reaction was calculated. The amount of NaOH needed for the reaction was taken as (3.5+X)
gm per liter of oil, where X is the titration reading in ml. In the trasesterification reaction the waste
cooking oil is mixed with sodium-methoxide solution which is prepared by dissolving NaOH pellets as
catalyst in to analytical grade methanol in 1:3 ratio (for 1000ml of oil 300ml of methanol) by vigorous
stirring in a conical flask. The methoxide mixture was added to round bottom flask with WCO and
°
maintained at 70 C with continuous stirring using a magnetic stirrer for one hour. In order to prevent
the evaporation of methanol from the round bottom flask a water cooled condenser was fixed to the
mouth of the round bottom flask. After the reaction time the condenser was removed from the round
bottom flask and reagent was heated openly with stirring for 15min to evaporate the unreacted excess
methanol. After the reaction the reagent was poured into a conical separating funnel and the solution
was left for an overnight for separation into two layers after settlement. Phase separation could be
observed within few minutes after the reaction and can be expected to be completed overnight. The
bottom layer which is glycerol was drained off and the crude biodiesel was collected, which was water
washed later. The properties of the obtained methyl ester from the Mechanical stirrer method were
found out.
Conversion of waste cooking oil (WCO) into biodiesel by transesterification using ultrasonic
assisted technique (UT).
The additional amount of NaOH required for the reaction was calculated by titration as described
above. Biodiesel was produced by transesterification reaction using two apparatus: an ultrasonic bath
sonicator and an ultrasonic probe sonicator. The transesterification reaction was carried out in the
similar manner to the mechanical stirrer method. But in case of ultrasonic probe sonicator there is no
need to use water cooled condenser and it is not possible also as the probe is in direct contact with
the sample. While preparing the biodiesel temperature was tested for every 5 minutes of reaction and
for three sets of amplitude. The properties of the obtained methyl ester from the Ultrasonic bath and
probe sonicator methods were found out.

Engine performance studies
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The performance tests were conducted on a kirloskar make single cylinder four-stroke, naturally
aspirated, open chamber (direct injection) and water-cooled diesel engine test rig. Whole set of
experiments were conducted at the designed injection timing of 270bTDC, speed of 1500RPM and
17.5:1 compression ratio. The experiments were conducted at 25%, 50%, 75% of full load and full load
condition for B20 blend with neat diesel operation. Data such as fuel flow, air flow, exhaust
temperature, NOx, CO, CO2, O2 and HC emissions were recorded at this condition.
Results and Conclusions:
Waste cooking oil (WCO) is far less expensive than refined vegetable oils and therefore has become a
promising alternative feedstock to produce biodiesel. In fact, generation of waste cooking oil in any
country in the world is huge, and may result to environmental contamination if no proper disposal
method is implemented.
Based on the laboratory tests and performance tests conducted the following results are summarized.
1. Reduced transesterification reaction time and better percentage yield are obtained using
ultrasonic probe type sonicator compared to the other two types. The fuel properties of
kinematic viscosity and specific gravity of the WCO has reduced to a great extent by the
esterification process.
2. The transesterification reaction can be completed in a very shorter reaction time as much as
30min even without any temperature control settings.
3. Application of amplitudes has shown to have a significant effect on the reaction completion
although not very large.
4. Thermal efficiency for blend B20 UT (Ultrasonic assisted technique) is higher as compared to
blend B20 MS (mechanical stirring) and diesel. For all the three fuels thermal efficiency is
higher at full load then starts decreasing when the load is reduced.
5. Blend B20 UT (Ultrasonic assisted technique) has the minimum BSFC when compared to
blend B20 MS (mechanical stirring) and diesel. The reduced BSFC for B20 blend UT indicate
better combustion with biodiesel blends, which results in reduced carbon monoxide and
unburnt hydrocarbon emissions.
6. For waste cooking oil biodiesel and its blends the exhaust gas temperature has increased for
B20 UT blend as compared to other two fuels with increase in load and amount of biodiesel
which results in increased NOx emissions in the engine.
Hence it can be concluded that use of waste cooking oil as a feedstock for biodiesel
production is economically beneficial. Also biodiesel produced from UT method can be
blended with the diesel and used in stationary diesel engine without any engine modification,
and reduces HC and CO emissions except NOx emission compared to B20 blend MS and
diesel. Physical properties of biodiesel are closer to diesel fuel which is also a renewable
source of energy. Also it can be concluded that the biodiesel reduces environmental impacts
of transportation, reduces the dependence on crude oil imports.
Scope for Future Work:
The objectives of the present experimental investigation have largely been achieved during the
course of the project work. Further studies can be undertaken to achieve better results with biodiesel
blends incorporating the following suggestions.
1. WCO biodiesel can be prepared by varying methanol to oil ratio and catalyst concentration.
2. WCO biodiesel can be prepared by using ethanol, and different type of catalysts.
3. Engine performance and emission test can be conducted for biodiesel and its different blends
at different loads.
4. A study of performance and emission of the engine with WCO biodiesel and blends can be
carried out by varying injection pressure and injection timing.
5. Engine performance and emission test can be carried out with multi-cylinder diesel engine and
compared with that of single cylinder diesel engine performance and emission results.
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COMMERCIALIZATION OF BIODIESEL PRODUCTION
FROM NON-EDIBLE OIL SEEDS USING MIXED BASE
CATALYST AND PERFORMANCE STUDY ON CI ENGINE

COLLEGE
: SIDDAGANGA INSTITUTE OF TECHNOLOGY, TUMKUR
DEPARTMENT : MECHANICAL ENGINEERING
GUIDE
: DR.R. SURESH
MR. YATHISH K V
STUDENT
: RAMESH N
Keywords: Simarouba oil, mauha oil, karanja oil, mixed base catalyst.
Introduction:
In the last few years interest & activity has grown up around the globe to find a substitute of fossil fuel.
According to Indian scenario the demand of petroleum product like diesel is increasing day by day
hence there is a need to find a solution. The use of edible oil to produce biodiesel in India is not
feasible in view of big gap in demand and supply of such oil. Under Indian condition only non-edible oil
can be used as biodiesel which are produced inappreciable quantity and can be grown in large scale
on non-cropped marginal lands and waste lands. India has more than 300 species of trees, which
produce oil bearing seeds. Around 75 plant species which have 30% or more oil in their seeds/kernel
have been identified and listed. Traditionally the collection and selling of tree based oil seeds were
generally carried out by poor people for use as fuel for lightning. Biodiesel has become more attractive
because of its environmental benefits and fact that it is made up of renewable resources. Short term
test using vegetable oil (edible and non edible oil) showed promising results. Pongamia, simarouba
and mauha oil seeds are non edible seeds; these seeds are used in the biodiesel production.
Pongamia tree starts yield at 5-6 years, yield of seed is 15-40 kg, and oil content in the seed is 30-35
%. Simarouba tree starts yield at 5-6 years, yield of seeds are 10-20 kg, oil content in the seeds 40-50
%. Mahua tree starts yield at ten years, yield of seeds are 10-40 kg and oil content in the seeds is 3035%. Generally homogeneous catalysts are used in the biodiesel production. In this research work
mixed base catalyst (Sodium hydroxide and trisodium phosphate) is used in biodiesel production.
Catalyst can be reused 3-4 times without any lose of activation, which reduces the cost of biodiesel
production.
Objectives:
• Improvement in yield of Non-Edible (Karanja, Simaroubha, Mauha) oil Biodiesel.
• Production of biodiesel from Non-Edible (Karanja, Simaroubha, Mauha) seeds.
• Effective utilization of Non-Edible oil seeds.
• Commercialization of Biodiesel production by changing chemical reaction.
• Data collection of availability of Non-Edible oil seeds in Tumkur District.
Methodology:
Materials and Methods
Materials: Simarouba seeds, karanja seeds and mahua seeds. Sodium Hydroxide pellets and
Trisodium phosphate.
Transesterification
The transesterification of Non-edible oils (individually) with methanol was carried out in a 2000ml
three-neck round bottom flask equipped with a water-cooled condenser, a magnetic stirrer and a
thermometer. The methanol to oil molar ratio is 6:1 and mixed Catalyst (Sodium hydroxide 0.1 %,
sodium phosphate 1.5 %) wt/v. The mixed base catalyst is prepared by mixing 1.5% Sodium
phosphate and 0.1% Sodium Hydroxide in the methanol solvent and it’s been used for the reaction to
o
takes place. The whole mixture is maintained at 60 C and continuously stirred using magnetic stirrer
for 90 minutes. After transesterification, the mixture is allowed to settle in separating funnel for 8
hours. After settling the byproduct glycerin and catalyst are taken out. Washing is a process of
removal of excess catalyst and methanol from the biodiesel. The biodiesel yield was 90-93%.
100
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Trans-esterification Reaction

Settling of Bio-Diesel
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Brake Specific Fuel Consumption vs Brake Power

Exhaust gas temperature vs Brake Power

Brake Thermal Efficiency vs Brake Power

Hydrocarbon vs Brake Power

for petro-diesel and Simarouba
Conclusion:
 Use of mixed base catalyst reduces the biodiesel production cost.
 The existing diesel engine performs satisfactorily on biodiesel fuel without any significant
engine modifications.
 Most of the major exhaust pollutants such as CO, CO2 and HC are reduced with the use of
neat biodiesel and the blend as compared to Petro diesel which is very much beneficiary.
 NOX emissions increase when fuelled with diesel– biodiesel fuel blends as compared to
conventional diesel fuel. This is one of the major drawbacks of biodiesel as NOX emission is
hazardous to human health.
Scope for future work:
Some aspects are identified with the present work, and are presented below.
 Biodiesel production technology needs further study in the aspects of elimination of biodiesel
purification process by using newly developed heterogeneous base catalyst like, Zeolites,
MgO and ZnO etc
 Heterogeneous base catalyst mixed with KOH and NaOH can increase the yield of biodiesel
 Further study of low volatility of simarouba oil, mahua oil and karanja oil need to be
investigated to know the effect on engine.
 Further analysis can be conducted on Computational fluid dynamics.
 Combustion characteristics of single cylinder 4-stroke diesel engine can be analyzed.
 Design a new transesterification plant for use of heterogeneous catalyst to reduce biodiesel
production cost and to improve the biodiesel yield.
~~~~*****~~~~
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CFD ANALYSIS OF TURBOCHARGER TURBINE

COLLEGE
: ADICHUNCHANAGIRI INSTITUTE OF TECHNOLOGY, CHIKMAGALUR
DEPARTMENT : MECHANICAL ENGINEERING
GUIDE
: MR. PRAVEEN D
DR. N K S RAJAN
STUDENT
: NAVEEN B
Keywords: PG - Producer Gas, Tin Inlet Temperature, Tout Outlet Temperature, Pin Inlet Pressure, Pout
Outlet Pressure, Pr Pressure Ratio
Introduction:
Downsizing is a trend in engine development that allows better efficiency and lower emissions based
on the increase of power output in reduced displacement engines. In order to achieve this high output
it is necessary to increase boosting pressure. In the last decade, variable geometry turbocharger
(VGT) technologies have spread to all engine displacements and all segments of the market, and
nowadays, new turbocharging technologies are been evaluated such as variable geometry
compressors, sequentially turbocharged engines or two-stage compressed engines.
In this era the greater importance is being placed on improving the efficiency and fuel consumption of
automobiles due to the global move to reduce CO2 emissions. An engine ideally should deliver
simultaneously a high power density at low fuel consumption. High pressure Turbocharging is very
much essential to improve the fuel consumption of an engine by enabling downsizing. Therefore, it
necessitates developing an optimum turbo charging system to suit the engine specification.
With the rise in oil prices and also realizing the fact that the conventional energy resources like coal
and petroleum oil are exhaustible, the attention now a days is more focused on power generation by
using non-conventional fuels obtained by renewable energy sources like biomass. Producer gas is
one such gaseous fuel obtained by gasification of biomass. The research work conducted on producer
gas fueled reciprocating engine revealed that the producer gas can be successfully used in
reciprocating engines with necessary modifications. However some power de-rating was observed
with such fuel and this power de-rating can be recovered to some proportion by turbocharging.
Turbomachines are not ideally suitable for operation in conjunction with reciprocating machines.
Hence to obtain the best overall performance of an internal combustion (IC) engine by turbocharging
the turbocharger must be matched to engine.
Computational fluid dynamics (CFD) is the analysis of systems involving fluid flow, heat transfer and
associated phenomena by means of computer-based simulations. The advent of high speed digital
computers combined with the development of accurate numerical algorithms for solving physical
problems on these computers has made it possible to use CFD as a research tool and design tool. In
the present study CFD simulation on a Turbocharger Radial Turbine was conducted to obtain the
characteristics of flow through Turbine using commercially available CFD tool ANSYS 14.5 and
Turbine map is generated for different pressure ratios at varying rotational speeds (N) and mass flow
rate ( ).
Objectives:
This research work involves the characterization of turbocharger‘s Radial turbine by plotting its Power
and Efficiency plot. The plot be used for turbomatching and finally the suitable turbocharger can be
selected for engine with respect to the compressor. Steady state simulation is carried out by
commercially available CFD package ANSYS 14.5.
Methodology:
The present work is to obtain the characteristics of turbocharger's Turbine by using commercially
available CFD code ANSYS 14.5. Three different packages of ANSYS 14.5 are used in this study.
Namely,
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1. ANSYS BladeGen
2. ANSYS TurboGrid
3. ANSYS CFX
The impeller geometry was modeled in BladeGen and structured mesh is generated using TurboGrid.
Results:
At lower mass flow of 51000 RPM at 0.06 kg/s of mass flow getting the power of 3398.654 W and at
0.12 kg/s it was 10853.3 W gradually increases with mass flow. Similarly at an RPM of 91000 at 0.06
kg/s of mass flow getting the power of 8012.3 W and at 0.12 kg/s it was 18756.3 W.

Pressure Ratio (Inlet/Outlet)

3

RPM vs Pressure Ratio

2.6
0.12 Kg/s
2.2

0.1 Kg/s
0.08 Kg/s
0.06 Kg/s
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1.4
50000

60000

70000

RPM

80000

90000

Figure-Plot of RPM vs. Pressure Ratio
At lower RPM of 51000 and 0.06 kg/s of mass flow getting the Pressure Ratio of 1.619 and at 91000
RPM it was 2.5515 gradually increases with mass flow. Similarly at a RPM of 51000 at 0.12 kg/s of
mass flow getting the Pressure Ratio of 1.629 and at 91000 RPM it was 2.7418. Above Plot shows the
variation of RPM with respect to the Pressure Ratio, as the RPM increases with respect to the mass
Pressure Ratio also increases.

Mass flow vs Isentropic Efficiency

Isentropic Efficiency
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Figure-Plot of Mass flow vs. Isentropic Efficiency
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At lower RPM of 51000 and 0.06 kg/s of mass flow getting the Efficiency of 0.7206 and at 91000 RPM
it was 0.9153 gradually increases with RPM. Similarly at a RPM of 51000 at 0.12 kg/s of mass flow
getting the Efficiency of 0.8958 and at 91000 RPM it was 0.9453. Above Plot shows the Variation of
Mass flow with Efficiency with Respect to the RPM as the Mass flow Increases with the RPM the
Efficiency also getting Increases.
1

Pressure Ratio vs Efficiency
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Figure-Plot of Pressure Ratio vs. Isentropic Efficiency
At lower Pressure Ratio of 1.619 and 0.06 kg/s of mass flow getting the Efficiency of 0.7206 and at
Pressure Ratio 2.7418 it was 0.9153 gradually increases with mass flow. Similarly at a Pressure Ratio
of 1.6293 at 0.12 kg/s of mass flow getting the Efficiency of 0.8958 and at Pressure Ratio of 2.5515 it
was 0.9453. Above Plot shows the variation of Pressure Ratio with Isentropic Efficiency with respect to
the mass flow, there is a gradual increase of efficiency with respect to the mass flow.
Conclusion:
 3D CFD simulation has proved the good reliable results with the turbulence model of SST.
0
 Power Output for 0.06 kg/sec, Temperature - 450 C with 91000 RPM was 8012.30 W, Power
0
Output for 0.12 kg/sec, Temperature - 525 C with 91000 RPM was 18756.3 W. This shows an
increase in power with the increase in mass flow and temperature although it will decrease
gradually as the blades tend to reach the choke point.
 Efficiency of turbocharger increases with the increase in mass flow. It also varies linearly with
that of the impeller rotational speed. The results obtained clearly show a maximum efficiency
of 93% with mass flow rate of 0.1kg/sec at 91000 RPM.
 Efficiency increases with increase in pressure ratio for all the mass flow rate, gives efficiency
of more than 90% for all mass flow rate for pressure ratio more than 2.6.
Scope for Future Work:
 The simulations were carried out for steady state condition by considering only the impeller.
The work can be extended by simulating the blades with Volute by interfacing each other
which provides a deeper insight on the inlet flow and efficiencies.
 The mass flows and pressure ratios can be increased further to determine the choke flow point
of the turbine thus providing a database for producer gas engines.
 The turbocharger can also be tested on suitable turbocharger test rig to compare experimental
results with computation results.
 The simulation can be carried out for turbine coupled with the compressor to get the exact
amount of turbocharging.
~~~~*****~~~~
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1. PREPARATION OF CELLULOSE ACETATE FROM WASTE
SHORT CUT COCONUT COIR FOR APPLICATION AS
BIODEGRADABLE PACKING MATERIAL FOR FOOD ITEMS
COLLEGE
: GOVERNMENT SCIENCE COLLEGE, HASSAN
DEPARTMENT : CHEMISTRY
GUIDE
: DR. A.L. MURALIDHARA
STUDENTS
: JAMUNA A.R.
PRIYANKA N.
Key words: Acetylation, Impregnation

Synopsis of the project:
Short cut coconut coir is found along with coconut pith. Coconut pith is a Byproduct of coconut coir
industry. This Byproduct finds little use for making compressed blocks for certain agricultural
applications. The shortcut fibre cannot be used for making coir robes or mates etc. Instead the
cellulose present in fibre is suitably converted to get a biodegradable plastic.
Coconut shortcut fibers are grinded ,sieved to get powder. The powder is digested using 1% caustic
soda solution for about an hour at its boiling point. The solution is filtered to free from alkali lignite the
residue is treated with 2N nitric acid solution for 4 hours, filtered, washed & dried.
The dried powder is soaked in glacial acetic acid solution for 4 hours, cooled in ice. The acetylating
mixture (glacial acetic acid & acetic anhydride) along with few drops of conc. Sulphuric acid which is a
catalyst are slowly added without allowing the temperature to rise up beyond 50c, with continuous
stirring to get a thick paste called as dope.
The stirring is continued until the fibrous structure completely vanishes when viewed in microscope.
Then the dope is hydrolysed preferably using steam and enough water is added to precipitate
cellulose acetate.
The prepared cellulose acetate is characterized by FT-IR. It is dissolved in acetone along with
plasticizers (diethyl phthalate or dimethyl phthalate in different proportions).The solution thus obtained
under different concentrations are sprayed on packing papers and hot pressed for impregnation.
The plastic impregnated paper thus obtained is tested for the penetration of microbes across. The
result indicates that the penetration of microbes is minimum for a concentration of 20% for dimethyl
phthalate & 18 % for diethyl phthalate as plasticizer respectively. Hence the impregnated paper which
is biodegradable in nature can be effectively used for packing food items instead of plastic packing
material.
~~~~*****~~~~
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2. IDENTIFICATION, CHARACTERIZATION OF POTENTIAL
BIOFUEL ALGAL STRAINS FROM THE ENVIRONS OF
GULBARGA REGION
COLLEGE
: GULBARGA UNIVERSITY, GULBARGA
DEPARTMENT : POST GRADUATE STUDIES AND RESEARCH IN BOTANY
GUIDE
: DR. PRATIMA MATHAD
STUDENTS
: NAGARAJ
LOKESH
NIKITHA
ALIYA SULTANA
Keywords: Algae, Biofuel, Spirulina, Spirogyra, Oedogonium, Chara,
Introduction/ Background:
A constantly rising worldwide demand of transport and power generation fuels together with
environmental concern has made us to turn on towards natural and pollution free fuel i.e. biofuel. A
wide variety of terrestrial biomass feed stock have been identified as suitable candidates for future
source of biofuel production such as corn, cotton, soyabean, mustard seed, sunflower, Jatropa and oil
palm etc. The production of biofuel from agriculture feed stocks have proved their unsustainability in
production phase which have negative economic, social and environmental effect and have global
impact on land use, food security, water resource, deforestation and global markets. To overcome all
these problems and global impacts, algae is best solution for the production of biofuel and have some
important advantages over other plants, requiring less space, time and being environmental
compatible. These further doesn’t compete with agriculture, land for growth and harvesting.
 Mary and Stanier (1968) reported the isolation of blue-green algae from soil and fresh water.
Temperature was a selective factor. In a nutritionally non-selective mineral medium, which at
0
25 C, supported growth of blue-green algae.
 Piccolo and Antonio (2009) reported that yield of oil from micro-algae is higher when
compared to other Agro fuel. Biofuel yielding plants viz., Soya has 446 litres yield from 1
hectare of land; rapeseed, 1190 litres yield from 1 hectare of land; Micro-algae 39 500
litres yield from 1 hectare of land.
 Shah et. al., (2012) demonstrates that, micro-algal Biofuel is technically feasible. It is the only
renewable biofuel that can potentially completely relocate liquid fuels derived from gasoline.
The use of the biorefinery and advances in photo bioreactors engineering had further lower
cost of fabrication.
 Yusuf (2007) worked on production of biodiesel from microalgae and reported that plants,
microalgae use sunlight to produce oils but they do so more efficiently than crop plants. Oil
productivity of many microalgae greatly exceeds the oil productivity of the best producing oil
crops. It was observed that approaches for making micro algal biodiesel was economically
competitive compared to petrodiesel.
 Jasvinder and Sai (2010) reported that microalgae are an excellent source for biofuel such as
biodiesel, bioethanol and biomethane as well as a number of other valuable pharmaceutical
and nutraceutical products.
 McArdle and Lindstrom (2008) reported that if petroleum diesel were replaced with biodiesel a carbon neutral fuel, net emissions of CO2 could be reduced by about 500 million metric tons.
Objectives:
The present project work includes following objectives:
 Collection of soil and water samples from different regions of Gulbarga region.
 Isolation of algal strains from the collected samples.
 Screening of efficient algal strains for the production of biofuel.
 Identification of efficient Biofuel producing algal strains collected from soil and water
samples.
 Characterization of efficient biofuel algal strains.
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Methodology:
Collection and isolation of algae from different environs of Gulbarga:
The isolation of algae is made by collection of soil and water samples. The collected algae are made
to grow on suitable media; the clonal culture thus obtained is subjected to repeated sub cultures to get
axenic culture. The stock cultures are maintained under appropriate aseptic conditions. Extractions of
lipids are made using soxhlet apparatus.
Screening of efficient algal strains for the production of biofuel:
The algal samples from the culture after appropriate duration are centrifuged, filtered and subjected to
estimation of oil and lipids. The estimation of oil and lipid composition in algal strains were done by
following the methods of Cox and Person, 1962 and Sadashivam and Manickam (1991)
Characterization of efficient biofuel algal strains:
The algal species, which exhibited maximum biofuel (lipid and oil content) are used for further
investigation. The efficient strains were isolated by repeated sub culturing of viable algal cells using
suitable media.
Sample collections

Kapnoor soil samples

Kalgi River

Shalgi Canal

Sharanabasappa tank

Washing and Identification

Microscopic view (40X)

Spirogyra rhijoides

Chara zeylanica

Oedogonium sp.

Chlorella vulgaris

Cultivation of Algae in the Laboratory

Results and Conclusions:
The results of collection, identification, mass cultivation, Qualitative and Quantitative estimation of lipid
and oil from different algal strains have been described in the following paragraphs.
Collection and identification of algae:
The algal strains used for the present work were collected from soil and water bodies found in different
villages located at the outskirts of Gulbarga which include Kapnoor, Kalagi, Kanasur, Shalgi and also
from Gulbarga city area including Sharanabasappa tank, University campus and library etc.
The collected algal samples were identified with the help of “Taxonomy of Algae” by T.V.
Deshikachary et al, (1980) and “Introduction to algae” by Sambamurty (2005). It was found that
collected algal samples were identified as Spirogyra, Chara, Spirulina, Oedogonium and Chlorella.
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Sl. No.

Location

1

Kapnoor

2

Kanasur

3

Kalgi

4
5

Shalgi
Gulbarga university library

6

Department of zoology, GUG

7

Sharanabasappa Garden tank

Algal strains collected
Spirogyra rhijoides, chlorella
vulgaris
Spirogyra rhijoides
Oedogonium sp, Chara
zeylanica, Spirogyra rhijoides
Spirogyra rhijoides
Spirogyra rhijoides
Spirogyra rhijoides,
Oedogonium sp.
Chara zeylanica

Drying and extraction of algae:
The collected samples were dried under shade for 3-5 days and crushed to powder using Pestle and
mortar.
Extraction of oil:
Finely powdered algal samples were extracted with Soxhlet extractor using n-hexane for 20 hrs,
maintaining the temperature range of 45 OC-55 OC. Oil recovered was measured and stored in air tight
container at 4 0C. The characteristics study of extracted oil is in progress.
Table 1.2 Percentage of Oil Yield of different algae
Sl. No Name of the algae Solvent used
% of oil yield
1

Spirogyra rhijoides

2.22

2

Spirulina plantensis

2.36

3

Chlorella vulgaris

4

Oedogonium sp.

6

5

Chara zeylanica

2.72

n-Hexane

26

Table 1.3 Percentage of total lipid content of different algae
Sl. No
Name of the algae
% of total lipid content
1
6
4
Spirogyra rhijoides
2
2.3
2.5
Spirulina plantensis
3
18
22
Chlorella vulgaris
4
1
3
Oedogonium sp.
5
3
6
Chara zeylanica
Table 1.4 Free fatty acids value of different algae.
Sl. No. Name of the algae
Free fatty acids value
1

Spirogyra rhizoides

0.68

2

Spirulina platensis

1.23

3

Chlorella vulgaris

8.97

4

Oedogonium sp.

2.24

5

Chara zeylanica

1.683

Scope for future work:
In the present investigation five species of algae were subjected for production of oil; out of five
species of algae, maximum oil was produced from Chlorella followed by Oedogonium and Chara.
Hence there is a need of growing of Chlorella for biofuel production. In the present day there is need
of production of biofuel from natural sources; several countries over different parts of the world are
behind the use of biofuel as there is a decrease in the availability of coal, petrol, gasoline and fossil
fuel. The emission of environmental hazardous chemicals from the biofuel is also less when compared
to the fossil fuels and petroleum products. So there is much need of production of biofuel from algae in
the future days.
~~~~*****~~~~
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3. DOCUMENTATION OF NURSERY DISEASES OF
PONGAMIA PINNATA AND DEVELOPING EFFECTIVE
MANAGEMENT PACKAGE IN HAVERI FOREST DIVISION
COLLEGE
: COLLEGE OF FORESTRY, SIRSI
DEPARTMENT : FOREST BIOLOGY AND TREE IMPROVEMENT
GUIDE
: DR. SURYANARAYANA. V.
STUDENT
: NAGARJUN. N.

Keywords: Pongamia pinnata, Nursery diseases, Management
Introduction:
Biodiesel is an efficient alternative energy source to fossil fuels. Pongamia pinnata is one of the
potential bio-fuel species suitable to wide range of edaphic conditions ranging from waste lands to
marginal lands. Estimates say, 1 Mha. Under this solve fuel crisis. Nursery has a vital role in achieving
this and healthy planting stock supply is essential. With increasing commercialization, biotic stresses
mostly diseases and insect pests attributing to failure of healthy stock maintenance. So far leaf, spots,
tar spot, blights and leaf rust have been documented as Pongamia pinnata, diseases in various parts
of India (Jamaluddin et al., 1981). Natalya and Suryanarayana (2006) indicated heavy premature
defoliation including seedling mortality under intensively managed nurseries due to leaf spots. Infected
seedlings in the supplied lot for outside planting not only introduces disease to new areas, but also
hamper growth by assured disease build up and spread. So, timely management of serious seedling
diseases with proper dosage of effective fungi-toxicants ensure quality planting stock and
subsequently an healthier plantation.
Pongamia pinnata is raised in almost all nurseries in Haveri forest division which amounts to
production of 1.35 to 1.5lakh seedlings /annum to meet requirements of social forestry activities.
Though diseases impact on seedlings growth is evident systematic studies are lacking with respect to
diseases documentation, its magnitude and management measures. Hence the project is considered
for investigation.
Objectives:
1. To survey and document seedling diseases of Pongamia pinnata in different nurseries of Haveri
forest division.
2. To develop effective nursery diseases management package
Methodology:
Nursery diseases documentation: Investigations were done in following nurseries of Haveri forest
division during 2014 (Table 1 & Fig. 1).
Table 1: Forest nurseries of Haveri forest division

112

Range

Nursery name

Range

Nursery name

Savanur

Bevinahalli

Ranebennur

Gangajala

Byadagi

Budupanahalli

Hanagal

Makaravalli and Honkana

Shiggaon

Gotagodi

Hirekerur

Yogikoppa

Haveri

Gourapura and Karjagi

Dhundasi

Madli
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Table: 3 Evaluation of different fungi-toxicants against seedling diseases of Pongamia pinnata.
Treatment

Conc.

Per cent disease Index (PDI)*
Before
spray

15 days after

Reduction in PDI
over control (%)
15 days after

I spray

II spray

I spray

II spray

T1- Propiconazole 25% EC

0.1%

17.63
(24.85)

18.45
(25.52)

19.16
(25.94)

40.84

52.20

T2- Carbendazim 50% WP

0.2%

17.27
(24.57)

22.21
(28.13)

23.13
(28.45)

28.79

42.29

T3-Copper oxychloride 50%WP

0.3%

18.26
(25.27)

25.61
(30.38)

29.50
(32.92)

17.89

26.40

T4- Hexaconazole 5% EC

0.1%

17.22
(24.52)

21.05
(27.30)

21.95
(27.92)

32.51

45.23

T5- Difenconazole 25%EC

0.1%

17.13
(24.55)

21.03
(27.30)

22.06
(28.02)

32.57

44.96

T6- Mancozeb 75% W.P

0.2%

17.34
(24.60)

24.91
(29.93)

27.27
(31.48)

20.13

31.96

T7- Fresh leaf extract of Prosopis
juliflora

10%

17.32
(24.59)

26.49
(30.96)

34.58
(36.03)

15.06

13.72

T8- Panchagavya

10%

17.07
(24.38)

26.55
(31.00)

34.72
(36.11)

14.87

13.37

15.00

13.00

T9- Pseudomonas fluorescence

106 cfu/ml

17.74
(24.90)

26.51
(31.00)

34.87
(36.21)

T10- Control

-

16.45
(23.97)

31.19
(33.89)

40.08
(39.27)

SEm±

0.50

0.20

0.21

CD (0.05%)

NS

0.60

0.64

Scope for future work:
Mass drive planting to achieve large scale plantations is the high time thinking in recent days. Being,
Pongamia pinnata, a highly valued multipurpose tree species capable to raise in variety of conditions
with drought tolerance and low viscosity it stands a best option among TBO’s. Any crop as wild pose
to limited biotic stresses. As soon as it is domesticated under wide area coverage, the problem of
diseases and pest damage cannot be ignored and neglected. Pongamia is no exception to this as both
seedlings and grown up trees are affected seriously by Fusicladium blight and other fungal
spot/blights. Like leaf/fruit gall among insect pests has equal potentials in hampering seedling and tree
growth. As healthy nursery stock is the indicator of successful plantation and healthy plantation to
increase seed production and biodiesel production. As the diseases problem is rampant in all
nurseries all over southern states and all places in Karnataka there is need to popularise the
technology and take up trials with many more inorganic and organic molecules. Diseases
management technology drive can only make the commercial networking of Pongamia possible.
~~~~*****~~~~
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4. COMPARATIVE STUDY OF PRODUCTION OF BIOFUEL
(ETHANOL) BY CHEMICAL AND FUNGAL METHODS USING
VEGETABLES & FRUIT PEELS
COLLEGE
: GARDEN CITY COLLEGE, BANGALORE
DEPARTMENT : BIOTECHNOLOGY
GUIDE
: RENUKARADHYA K. MATH
STUDENT
: SAPTARSHI LAHIRI
AMRITA BHATTACHERJEE
Keyword: Bio-fuel, bio-ethanol, pre-treatment, glucose, distillation, specific gravity method
Introduction:
Bio-ethanol is an alcohol produced by the biological fermentation of carbohydrates derived from plant
material. It can be used directly in cars designed to run on pure ethanol or blended with gasoline, thus
functioning as substitute product for gasoline (McMillan, 1997). Here we are focusing to develop a biofuel from the household and municipality wastes (Liimatainen et al. 2005) comprising of mainly fruit
and vegetable peels. Our experiment consists of two different methods for obtaining bio-fuel i.e. one is
by chemical pre-treatment process and the other one is by biological pre-treatment process.
Objectives:
Our experiment consists of two different methods for obtaining bio-fuel i.e. one is by chemical pretreatment process and the other one is by biological pre-treatment process. Chemical pre-treatment
includes acid hydrolysis whereas biological pre-treatment includes fungi such Aspergillus niger and
Trichoderma ressei. This study was aimed to develop cost effective efficient methodology for the bioethanol production and comparison study between chemical and biological processes.
Methodology:
Preparation of sample: Two kilograms of vegetable and fruit peels collected were ground finely with
the help of a mixer-grinder and was weighed properly. The finely ground paste was then transferred to
beakers, each weighing 1 kg and was subjected to pre-treatment process.
Chemical Pre-treatment process: The sample was diluted by adding sterile distilled water. After
°
diluting, the sample was autoclaved at 121 C and 15 psi for 30 min. The sample was then treated with
diluted H2SO4 and HCl for hydrolyzing the glucose units (Canilha et al. 2012). The sample after
chemical treatment was cooled to room temperature and from it 10 ml of the sample was taken for
glucose estimation.
Biological (fungal) pre-treatment process: In this process, the cultures of Aspergillus niger and
Trichoderma ressei was prepared in Rose Bengal agar media separately in two different petriplates.
The beaker containing the finely ground sample was diluted by adding sterile distilled water. After
diluting, the sample was autoclaved at 121°C and 15 psi for 20 min. The pH of the sample was then
set to pH 5.6 by adjusting with 0.1 N NaOH or 0.1 N HCl, which is the optimum pH for fungal growth.
The sample in the conical flask was inoculated with the fungi culture of Aspergillus niger and
Trichoderma ressei. The conical flask was then sealed with paraffin and the sample was kept aside for
15 days for fungal treatment.
Glucose estimation: Both the pre-treated samples were then tested for glucose estimation
separately. The glucose was estimated by DNS method (Girish et al. 2014). A standard graph was
plotted and the concentration of unknown was estimated from both the graph.
Fermentation process: For both the pre-treated sample the pH of the sample containing the conical
flask was set to 4.5 which is the optimum pH for the yeast growth and fermentation. After that 20 gm of
yeast granules was added to the sample and mixed thoroughly. The vessel was then completely
covered to make it anaerobic and was kept aside in dark place for 48 days for fermentation.
Distillation: It was carried out in the laboratory by using soxhlet apparatus. The sample mixture was
centrifuged to separate the solid debris from the solvent mixture. The solvent mixture was then loaded
°
into a distillation flask of the soxhlet apparatus. The temperature was set to 78 C as the boiling point of
°
ethanol is 78 C. Ethanol being volatile at this temperature evaporates and condenses into the inner
vessel of the soxhlet apparatus.
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Estimation of ethan
nol by specific gravity method:
m
In this process, "specific-gra
avity bottle" is used to
hold a known
k
volum
me of liquid i.e water at a specified te
emperature. The bottle is weighed, filled
f
with
the etha
anol whose specific
s
gravvity is to be found, and weighed again. The diffference in weights
w
is
divided by
b the weigh
ht of an equa
al volume of water
w
to give
e the specificc gravity of th
he liquid (Girrish et al.,
2014).
ssion:
Results and Discus
on of glucose
e has neend
done by DNS
S method. Fin
nely grounde
ed slurry sam
mple had 9.5 mg/ml of
Estimatio
glucose (Table 1) be
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ny kind of treatment.
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f
to con
ntain 17.6 mg/ml
m
of gluccose (Fig. 1 and Table 1).
1 While,
biologica
ally treated sample wass found to contain
c
12.8
8 mg/ml glu
ucose. It wa
as observed that the
chemica
ally pre-treatted sample contained higher
h
amou
unt of gluco
ose than that of biolog
gical pretreatmen
nt samples (Fig. 1 and Table 1). Fermentattion was do
one by yea
ast in an anaerobic
a
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ed by distillation to yield concentrated
c
d alcohol (eth
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5. BIOCHEMICAL CHARACTERIZATION OF HYDNOCARPUS
PENTANDRA FOR SEED OIL QUALITY, OIL CAKE AND ITS
BIODIESEL PRODUCTION POTENTIAL
COLLEGE

: COLLEGE OF AGRICULTURE, UNIVERSITY OF AGRICULTURAL SCIENCES,
DHARWAD
DEPARTMENT : BIOCHEMISTRY
GUIDE
: DR.P.RAMANA
STUDENT
: DHATHRI N.R
Key words: Hydnocarpus pentandra, oil content, fatty acid profile, biodiesel, cake, nutrients and
proximate composition
Introduction:
Every country in the world is improving their infrastructure rapidly. With the improvement of roads for
transport facility world over, the automobile sector is witnessing a gigantic growth. The predicted
shortage of petroleum resources, the increasing demand of energy and consequent pollution problems
have forced us to search the substitute of petroleum derivatives. This scenario has led to a renewed
interest in the use of vegetable oils for making biodiesel because of their bio degradable, non-toxic,
less polluting and renewable nature (Pintoa et al, 2005; Murugesan et al, 2009; Demirbas, 2009). Two
species namely, Jatropha curcas and Pongamia pinnata are favoured in India. However, Jatropha
curcas and Pongamia pinnata are not suitable in heavy rainfall areas like Western Ghat region.
Substitution of even a small fraction of total consumption by biodiesel will have a significant impact on
the economy, agriculture and the environment.
Hydnocarpus pentandra (Buch.-Ham.) Oken, family flacourtiaceae. In Kannada, it is known as
Chalmogra yenne mara, Mirolhakai, Surti, Suranti, Toratti. This family consists of about 85-89 genera
and 800-1250 species distributed throughout tropical and subtropical world. The genus Hydnocarpus
is available in moist deciduous and semi-evergreen forests of Western Ghats, India upto 850 m. H.
pentandra is found in tropical forests along the Western Ghats, the Konkan southwards and below the
Ghats in Kanara and Malabar in damp conditions especially near water (Sambamurty, 2005). A typical
tree produces 20 kg of seed per annum. The kernels make up 60−70 per cent of the seed weight and
contain pale yellow oil. The seed oil from Hydnocarpus species is known as chaulmoogra oil. The oil is
unusual in not being made up of straight chain fatty acids but acids with a cyclic group at the end of
the chain. It is valued for its seed oil. Seed oil is anti-inflammatory, alterative, tonic, used as local
application in rheumatism, sprains, braises sciatica and chest affections. Seed and seed oil are also
used in leucoderma, worm infection, polyuria, eye diseases and sinus wounds (Kshirsagar and
Upadhyay, 2006; Narayanan et al., 2011). The literature pertaining to the influence of provenance on
growth, productivity, seed quality, fatty acid profile, seed cake quality and biodiesel production
information on these aspects in Hydnocarpus pentandra is very meager, with intense scrutiny of the
literature; it was found that little work has been done on these aspects. Hence the present study is
conducted with following objectives.
Objectives:
Tree borne oils species are becoming popular and Hydnocarpus pentandra is one of those species
which is least exploited for its oil content and biodiesel potential. The present investigation was carried
out with the following objectives:
1. To study the effect of different climatic conditions on growth and yield of Hydnocarpus
pentandra in agro climatic Zone 9 of Karnataka.
2. To study the effect of different climatic conditions on oil yield and oil quality parameters of
Hydnocarpus pentandra.
3. To study the biodiesel yield and biodiesel quality parameters of Hydnocarpus pentandra
4. To study the seed cake quality parameters of Hydnocarpus pentandra
Methodology:
Present study was conducted in Uttara Kannada district, Karnataka is located between 130 to 160 N
latitude and 740 to 760 E longitude and extended over an area of 2000 km2. District comes under the
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Agro-climatic Zone-9 of Karnataka i.e., Hilly Zone. Experiments are undertaken in the already existing
trees in natural forests. Four experimental sites are chosen based on the different levels of altitude. In
each site three trees are chosen for the study. The sampling sites lie between 140 52’-14º 53’ N to
latitude and 740 58’-740 67’ E longitude. Four different locations based on different levels of altitudes
were chosen. The rainfall in these sites ranges between 2000-3200 mm per year and the altitude
ranges between 400-550 m. Four provenances viz. Kurse(L1), Kasge(L2), Ragihosalli(L3) and
Devimane(L4), (3 candidate plus trees from each provenance) and three fruit sizes viz. Large(F1),
Medium(F2) and Small(F3) served as treatments and replicated thrice. Seeds were drawn randomly
from the pods harvested from identified candidate plus trees, three each from each location. Samples
were collected from four different location of Hilly zone in the month of May, 2013. The samples were
immediately preserved in polyethylene bags and transferred to experimental laboratory. The
geographic information of these sites was recorded by using GPS. In each location, 3 trees were
selected for collection of fruits, soil sampling and recording of tree growth parameters.
The fruit material was divided into 3 lots and 50 fruits/ seeds/ kernel were selected at random from
each lot based on size. The visual observations of seeds were made to collect information on
fruit/seed/kernel colour and fruit/seed/kernel shape. The fruit, in terms of the three principal axial
dimensions was measured using image analyser. The seeds are sun dried. The dried seeds are
blended and mixed thoroughly in a Kenwood food mixer. The powdered sample was stored in an airtight jar and kept in the refrigerator prior to the analysis. Oil was extracted by soxhlet extraction
method using solvent hexane. Moisture in the oil samples were removed by adding anhydrous sodium
sulfate. The amount of extracted oil was determined and percentage yield of the oil from each sample
was calculated on the basis of kernel. Organoleptic and physico-chemical characterization of oil was
carried out by standard methods. The fatty acid composition of oil was determined by Gas
chromatography mass spectrometry (GC-MS). A two stage acid-base process using methanol as
reagent and H2SO4 and NaOH as catalysts for acid and base reactions respectively was adopted for
the production of biodiesel from H. pentandra oil and transesterification was carried out in a batch type
reactor. Physico-chemical characterization of biodiesel was carried out by standard methods.
Hydnocarpus deoiled cake samples were analyzed for their mineral profile viz. nitrogen, phosphorous,
potassium, calcium, magnesium and sulphur and moisture, crude fibre, crude fat and total ash content
using standard methods. The data of the experiment were analyzed statistically following the
procedure described by Gomez and Gomez (1984). The critical difference was calculated wherever
the ‘F’ value was found to be significant.
Results and Conclusions:
There was a significant difference between the four locations with respect to soil properties. Kasge site
(L2) showed superiority with nitrogen (122 kg/ha), potassium (265.05 kg/ha) and organic carbon
(0.73%) as compared to other experimental sites. The fruit size parameters of H. pentandra were
significantly influenced by different locations. Interaction effect of location and fruit sizes also differed
significantly. A treatment combination of L4F1 recorded the highest fruit length (8.48 cm), L3F1
recorded the highest fruit width (7.93cm) and L4F1 recorded the highest fruit weight of 26.0 g. The
seed size parameters of H. pentandra were significantly influenced by different locations. Interaction
effect of location and fruit sizes also differed significantly. A treatment combination of L3F1 recorded
highest seed length of 2.96 cm, L4F2 recorded the highest seed width (1.92 cm), L1F1, L2F3 and L2F1
recorded the highest seed total perimeter (5.84 cm2) each, L3F1 recorded the highest area (2.96 cm2)
and L4F1 recorded the highest seed weight of 123.33 g. The seed kernel parameters of H. pentandra
were significantly influenced by different locations. Interaction effect of location and fruit sizes also
differed significantly. A treatment combination of L3F1 recorded the highest kernel length (2.17cm),
L3F1 recorded the highest kernel width (1.75cm), L2F1 and L2F3 recorded the highest kernel perimeter
of 4.84 cm2 each and L3F1 recorded the highest kernel area (1.96 cm2). The effect of different
locations and interaction effect was not significant with respect to kernel and shell fraction. Kernel
fraction was significantly influenced by fruit sizes. F2 (medium) recorded highest kernel fraction
(55.76%) and F1 (big) recorded highest shell fraction (44.69%).
Interaction effect of location and fruit sizes also differed significantly with respect to oil yield. The
results from all the four places with respect to the composition of H. pentandra seed oil varied except
in some major components viz. palmitic acid, stearic acid, chaulmoogric acid, hydnocarpic acid and
gorlic acid. Chaulmoogric acid showed high percentage in all the site conditions followed by gorlic
acid. H. pentandra seed oil was having kinematic viscosity 7.146 centi stokes (cSt) (at 40°C), density
of 950 (kg/ m3 at 30°C), acidity was 1.04 (mg KOH/g), specific gravity of 0.950 (at 30ºc), free fatty acid
content of 0.525 (as oleic acid equivalent), saponification value of 215.06 and iodine value of 92.30.
The yield of methyl esters from H. pentadra oil under the optimal condition was 82-85 per cent.
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Biodiesel of H. pentandra was found to be pale yellow in colour with agreeable odour having kinematic
viscosity of 4.104 cSt (at 40°C), density as 827 (kg/m3 (at 30°C), acidity was 0.36 (mg KOH/g),
specific gravity as 0.827 (at 30ºc), saponification value as 284.34, flash point of 165ºC, fire point
174ºC and cetane number of 63.93. Interaction effect of location and fruit sizes also differed
significantly with respect to macro and micro nutrients content of H. pentandra de-oiled cake except
respect to nitrogen content. It was concluded from the present study that H. pentandra has the
potential to capture Medicinal (Chaulmoogric and Hydnocarpic acid) and biofuel sector, due to its high
oil content and biodiesel production potential and for large afforestation programmes (non-edible oil
sources) in heavy rainfall areas.
Scope for future work:
The study on oil of Hydnocarpus species has shown that there is potentiality for commercial
exploitation of Hydnocarpus oil in India for both the domestic and export markets. Much will depend on
how this species perform in different regions of the country. It may be standardized in future. If
intended to use H. pentandra in the production of oils, further investigation may be undertaken for
fabricating oil expellers’ to extract oil at small scale industrial level . There is also a need to study the
most appropriate age for harvesting and harvesting time for better oil yield. The study of fatty acid
profile of oil indicated variation in Hydnocarpic acid and chaulmoogric acid contents, which are of
medicinal importance. Studies are needed to evaluate the de-oiled cake for both as organic manure
and cattle feed. Looking at the potential of H. pentandra in the present study, establishment of
plantations of high yielding species/provenance in different Agro-climatic Zones of Karnataka and
India may be explored.
~~~~*****~~~~
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6. GENETIC DIVERSITY STUDIES ON BIOFUEL PLANTS IN
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STUDENTS
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Introduction:
An ever increasing demand of fuel has been a challenge for a growing world. The fossil fuel resources
are dwindling day by day. Biodiesel seems to be a promising solution for future as it is an
environmental viable fuel. India consumes approximately 40 million tonnes of diesel annually and has
to import most of it, therefore there is a need to find out an alternative renewable source of fuel.
Biodiesel is becoming popular as an alternative to diesel on account of high demand necessary policy
support and technological feasibility. Keeping this in view, study was conducted both in Gulbarga and
Bidar regions as little work has been done in these regions (Jubera et al., 2008 and Subramanyam et
al., 2009). There are different biofuel plants found in these regions. We have selected Jatropha
Curcas and Jatropha Gossypifolia to study there genetic diversity.
The genus Jatropha of Euphorbiaceae family is considered as one of the prospective biodiesel
yielding tree crops. It is morphologically a diverse genus comprising 160-175 species of shurbs,
rhizomatous shurbs, herbs and small trees.so far, about nine species of Jatropha have been recorded
in India. Out of these important ones are Jatropha Curcas, Jatropha gossypifolia, Jatropha
glandulifero, Jatropha multifida and Jatropha podagrica. Among these, two species Jatropha Curcas
and Jatropha gossypifolia are abundantly found in Gulbarga and Bidar regions. The seeds of Jatropha
Plant contain viscous, non-edible oil which besides being source of bio-diesel can also be used for
manufacturing other useful products such as candle, soap and cosmetics. .
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Various approaches are available for DNA fingerprinting such as amplified fragment length
polymorphism (AFLP), restriction fragment length polymorphism (RFLP), simple sequence repeats
(SSRs) and randomly amplified polymorphic DNA (RAPD). Among these, RAPD is an inexpensive and
rapid method not requiring any information regarding the genome of the plant and has been widely
used to ascertain the genetic diversity in several plants.
Objectives:







Biogeographical study of Bidar and Gulbarga area.
Study the various biofuel plants from Gulbarga and Bidar region.
Collection ,Identification of different biofuel plants and preparation of herbaria.
Check the oil efficiency of Jatropha curcas for the production of biodiesel.
Study physico-chemical properties of oil extracted from Jatropha curcas.
Genetic diversity of Jatropha curcas and Jatropha gossypifolia by employing Randomly
Amplified Polymorphic DNA (RAPD) analysis.

Methodology:
SOURCES OF PLANT MATERIAL
The two plant species namely Jatropha curcas and Jatropha gossypifolia collected from agro-climatic
regions of Bidar and Gulbarga were used for assessment of genetic diversity.
The plants materials are collected and herbaria are maintained at the Department of Environmental
science Gulbarga University, Gulbarga.
EXTRACTION OF OIL with SOXHLET APPARATUS
The seeds of Jatropha curcus were collected from both Bidar and Gulbarga regions and the oil is
extracted by using Soxhlet apparatus (Fig.1)
Two grams of sample was dissolved in 50 cm³ of mixed neutral solvent (25 cm³ diethyl ether with 25
cm³ ethanol carefully neutralized with 0.1M NaOH using 1 % phenolphthalein solution), the mixture
was titrated with 0.1M NaOH aqueous solution with constant shaking to faint pink color(Umaru and
Aberuagba 2012)

Fig.1 Soxhlet Apparatus
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Acid value =

= mg KOH/g

FREE FATTY ACID DETERMINATION
The amount of free fatty acid (FFA) was calculated as being equivalent to half the value of acid value,
that is,
FFA=

= mg KOH/g

EXTRACTION OF GENOMIC DNA
A 40 mg leaf sample was weighted and chopped to fine pieces with scissors and clean scalpel blade.
The fine leaf pieces were placed in a plastic tube. About 400 l of DNA extraction buffer was added to
the tube. The leaf tissue is crushed with a plastic rod against the tube wall. The solution turns
transparent green and the visible tissue residue is left in the solution. This solution is collected by
centrifuging at 10000 rpm for 5 min. The supernatant thus collected was stored at -20°C. This
supernatant is considered as source of DNA template for downstream research purposes.
DNA AMPLIFICATION
The RAPD primers used for the PCR based DNA amplification were OPA-2, OPA-3, OPA-4 and OPA9. For PCR reactions 0.5 l to 1 l volume of supernatant may be taken for PCR studies. RAPD
analysis was carried out in a volume of 25 l containing 20mM tris/HCL (PH 8.4), 50mM KCL, 200 mM
of dNTPS, 2mM MgCl , 0.8 M primer, 100ng of template DNA and 1.5U taq polymerase.
Amplification was performed in a thermo gradient thermocycler with the following programs.
1. Initial denaturation step at 95°C for 5min, followed by 45 cycles at 95°C for 1min, 36°C for 1min and
72°C for 2min, and a final cycle of 72°C for 10min respectively. The samples after completion of
reaction were subjected to electrophoresis in an 8% polyacrylamide gel using 1XTAE buffer of PH 8.0
along with DNA-ECORI/HindIII double digest as DNA molecular weight marker.
Results and Conclusions
The seeds of Jatropha curcus were collected from both Bidar and Gulbarga regions and the oil is
extracted by using Soxhlet apparatus.
Table- 2: Physico-chemical Properties of Jatropha Curcas Oil extracted from seeds.
Colour

Oil content

Moisture content

Acid value

%free fatty
acid

PH

goldenyellow

49.75(w/w%)

1.7 %

35.2 (mg KOH/g)

17.6 %

5.79

RAPD ANALYSIS
Jatropa curcas was analyzed using 4 different primers. The details of the primers used to generate
PCR products summary of total number of polymorphic and monomorphic DNA fragments generated
and percentage of polymorphism and monomorphism is represented in Table 2. A total of 10 marker
levels were amplified across the genotypes of which polymorphic bands are not found and 10
monomorphic bands are seen.
The PCR based DNA amplification was observed with primers OPA-9 primer, OPA-2, OPA-3 and
OPA-4 RAPD primers did not show DNA amplification. By using OPA-9 primer total 10 monomorphic
bands are obtained but whereas no polymorphic bands are seen. The percentage of monomorphism
is 100 percent.
Jatropa gossypifolia was analyzed using 4 different primers. The detail of the primers used to generate
PCR products summary of the total number of polymorphic and monomorphic DNA fragments
generated and percentage of polymorphism and monomorphism is represented in Table 3.
PCR based DNA amplification was observed with primer OPA-9, OPA-2, OPA-3 and OPA-4 where as
RAPD primers did not show DNA amplification. By using OPA-9 primer total 7 bands with, 2
polymorphic and 5 monomorphic bands are seen.
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Table-3 Number of bands generated in Jatropha curcas using RAPD analysis.
Primer
OPA-9

Polymorphic

Monomorphic

Total

% of Poly-

% of

Bands

Bands

Bands

Morphism

monomorphism

-

10

10

-

100%

Table-4 Number of bands generated in Jatropa gossypifolia using RAPD analysis.
Primer
OPA-9

Polymorphic

Monomorphic

Total

% of Poly-

% of

Bands

Bands

Bands

Morphism

monomorphism

2

5

7

28.57

71.42

NOTE: No bands are seen by using OPA-2, OPA-3, OPA-4, RAPD primers.
Scope for Future Work:
As RAPD analysis provides information that can help define the distinctiveness of species and
phylogenetic relationships at molecular level. use of such techniques for germplasm characterization
may facilitate the conservation and utilization of plant genetic resources, permitting the identification of
unique sources of genetically diverse genotypes. These molecular markers have been successfully
used in J. curcas& J.gossypifolia for detecting genetic diversity and relationship of inter and intra
populations. As the present study has a stipulated time period, further work may hopefully be
undertaken in the further days.
~~~~*****~~~~

124

KSCST : SPP - 37th Series : Biofuel Projects Compendium : 2013-14

Project Ref No: 37S_B_MSc_013

7. GENETIC DIVERSITY OF PONGAMIA PINNATA
THROUGH RAPD ANALYSIS
COLLEGE
: GULBARGA UNIVERSITY, GULBARGA
DEPARTMENT : BIOTECHNOLOGY
GUIDE
: PROF.G R NAIK
STUDENTS
: PAVAN H
Introduction:
Pongamia pinnata (L.) Pierre is a species of tree in the family Fabaceae. It is a fast growing, glabrous,
deciduous tree (Allen and Allen1981) commonly known as Indian beech, pongam tree, and karanja
tree. It is indigenous to the Indian subcontinent and South East Asia (Scott et al. 2008). Further it is
regarded as both a saline and drought tolerant species. Pongamia pinnata is an excellent
multipurpose tree having medicinal uses for humans and animals. It mature after 4-7 years, yielding
fruits which are flat, elliptical, long and each fruit contains 1-2 kidney shaped brownish red kernels.
The oil content in the kernel is about 30-40%, Pongamia pinnata seed oil has similar properties to that
of diesel has gained the importance as biodiesel and is a fast emerging, viable alternative to fossil
fuel. India has suitable climatic conditions and has much wasteland for cultivation of biodiesel plant
species mainly Pongamia pinnata which is identified as a promising plant resource for production of
biodiesel.
Objectives:
1. Identification of elite quality Pongamia pinnata plants.
2. Genetic analysis of Pongamia pinnata by RAPD analysis
Methodology:
Collection of plant sample
The seeds of Pongamia pinnata which were identified as candidate plus trees, were collected from
different geographical regions (North Karnataka) in the month of March-April 2014 and stored at o
20 C.
Isolation of genomic DNA
The genomic DNA from the seeds of Pongamia pinnata was isolated by following the by Doyle and
Doyle (1990); Khanuja et al., (1999) and Kesari et al., (2009) with few modifications (2% activated
charcoal in CTAB buffer). The purity of the isolated DNA was checked by 0.8% agarose gel
electrophoresis and quantified by nanodrop.
RAPD analysis
RAPD-PCR was performed in 20 µl reaction volume containing the mixture, 50 ngml-1 Template DNA,
1×assay buffer (100 mM Tris sulfonic acid, pH 8.8, 15mM MgCl2, 500 mM KCl and 0.1% gelatin),
0.2mM each dNTP’s (Genei, India), 5pM each primer and 0.5U of Taq polymerase (Genei, India). The
reaction will be performed in 0.2 ml microfuge tubes. The amplification was carried in CG 1-96 thermo
cycler (Corbett Life Sciences, USA) programmed for 35 cycles. The first amplification cycle consist of
an initial denaturation step of 5min at 940C, followed by 34cycles of 45s at 940C, annealing
temperature of 1min at 320C, and extension at 720C for 1 min 30s. An additional cycle of 5 min at 720C
is used for primer extension. The amplification products will be electrophoried on 1.5% agarose gels in
0.5×Tris borate EDTA (10×stocks contained 0.8 M Tris, 0.8 M boric acid, 0.5 M EDTA). A 1kb DNA
ladder is included as a size marker, and the amplified products may be detected with ethidium
bromide staining (0.5mg/ml). The gels was visualized and photographed under a UV transilluminator.
Results:
Genomic DNA isolation
The genomic DNA from the seeds of Pongamia was isolated by modifications in the protocols as in
methodology and the DNA was electrophorised on 0.8% agaorse gel as in Fig. 1. and the quantity of
the DNA on nanodrop is given in Table 1.
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8. ISOLATION AND SCREENING OF CRUDE GLYCEROL
UTILIZING MICROORGANISMS FOR THE PRODUCTION OF
1,3-PROPANEDIOL
COLLEGE
: GULBARGA UNIVERSITY, GULBARGA
DEPARTMENT : BIOTECHNOLOGY
GUIDE
: PROF. G. R. NAIK
STUDENTS
: RENU SHARMA
MANOJKUMAR
Keywords: Crude Glycerol, Microbial Strains and 1, 3-Propanediol.
Introduction / background:
Worldwide, the global interest is being directed towards research and commercialization of several
microbial fermentation technologies for chemical production. Several studies estimate the share of
biotechnological process in the production of various chemical products to be around 3.0% in 2004.
However, they postulate that this figure will soar to about 15% by 2015 (Testel Capital, 2005). In
response to this, there is a paramount interest in producing bulk chemicals like 1, 3-propanediol (1, 3PDO), Lactic acid, Succinic acid and 1, 4-butanediol, etc by fermentation using microorganism
focusing mainly on the environmental aspects. Among all these, 1, 3-PDO is the promising bulk
chemical which has attracted worldwide attention due to its enormous applications in polymers,
cosmetics, foods, adhesives, lubricants, laminates, solvents, antifreezing agents and medicines (Zhu
et al., 2002; Cheng et al., 2007) 1, 3-PDO has traditionally being considered as a “specially chemical”
is now undergoing a transition into a “commodity chemical” (Sheldon et al., 2007).
In recent years, with the development of new biological process and novel strains, the biologically
produced 1, 3-PDO can now compete with the one produced from petrochemicals.
Objectives:
Looking into the present difficulties of crude glycerol disposal and therapeutic, economic importance of
1, 3-Propanediol, the present work will be carried out with the following objectives
1. Collection of soil sample.
2. Isolation of crude glycerol utilizing micro-organisms from soil sample.
3. Screening of crude glycerol utilizing isolates for 1,3- propanediol production.
4. Morphological and biochemical characterization of 1,3-propanediol producing microorganisms.
Methodology:
Pre-treatment of
The crude glycerol obtained from biodiesel unit was diluted using distilled water in 1:4 ratios and the
pH was adjusted to 7.0 with 0.1N Hydrochloric acid. The insoluble fatty acids, sodium hydroxide and
other colloidal particles from the crude glycerol were removed as they show the detrimental action on
the bacterial growth.
Isolation of crude glycerol utilizing microbes from soil sample:
 About 1gm of soil sample was inoculated in a flask containing 50 ml of enrichment medium
(based on LB {Luria Bertani} medium) and then incubated aerobically at 37̊C on a shaker (150
rpm).
 After 24 hours of incubation, 1ml of the culture was transferred to another flask with the same
enrichment media and incubated over night. Thus, the microbes which can utilize glycerol as
carbon source were grown quickly under aerobic condition and those were enriched further.
 After four round of such enrichment operation, the serial dilution was performed by taking 1ml
sample of broth from the last round in saline water.
 0.1 ml of 10-8 fold diluted culture broth was spread on agar plates and incubated at 37̊C
overnight.
 The medium used for spread plate was the same enrichment medium, but only 2% (w/v) of
agar was added.
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Visual evaluations of colonies were used for the selection of microbial strains for further
identification and characterization.
 These isolates were then grown on mineral salt media and glycerol utilizing microbes were
screened out.



Screening of 1, 3-pdo producing microbes Using Thin Layer Chromatography (TLC):
 Isolates were screened for their ability of 1,3-PDO production in 250ml of Erlenmeyer flask
containing 100ml of production media at 37 ̊ C on a shaker at 150 rpm in aerobic condition for
96 hours,( Rajendra Kumar et al 2012).
 Isolates were inoculated in production media and incubated on shaker at 37 ̊C, 150 rpm for 96
hours.
 1.5ml of these broths were taken in separate eppendorf tube and centrifuged at 10,000 rpm
for 20 min at 4 ̊C.
 The supernatant of each respective sample in fresh eppendorf tubes taken and centrifuged
again at 10,000 rpm for 10 min at 4̊C.
 10 micro litre of the supernatant of each sample was taken and loaded on to a TLC plate (1cm
space from one of the edge and 1cm from both border sides were left) and they are labelled.
 The loaded TLC plates were kept in closed chamber containing mobile phase chloroform:
rd
methanol (80:20) until the solvent attains 2/3 length of the TLC plate.
 The TLC plates were removed and the solvent front was marked with the help of pencil.
 The TLC plates were air dried and sprayed with Vanillin reagent (15 gm of vanillin in 250 ml of
ethanol + 2.5ml of conc. sulphuric acid).
 Then the TLC plates immediately kept in hot air oven at 100 ̊C for 5 min.
 The developments of colours were observed on the plate and RF value for each sample was
calculated.
Morphological, Physiological and Biochemical characterisation of 1,3 PDO producing isolates:
The isolates which are screened for production of 1,3-PDO were characterised by various
Biochemical tests (Starch hydrolysis, citrate utilization, methyl red, Voges-Proskauer, Indole, Urease,
Gelatin liquefaction, H2S production, Catalase and Fermentation of carbohydrates), Effect of Physical
parameter (effect of pH, temperature and NaCl) and Staining techniques(Simple and Grams staining
).
Results and Conclusions:
The present work on 1,3-propandiol production by crude glycerol utilizing microorganism reveals that
 The collection of soil sample was done from various region of Gulbarga district, Karnataka.
 The biodiesel derived crude glycerol was collected from Biodiesel Information and
Demonstration Centre (BIDC) unit, Gulbarga University, Gulbarga Karnataka.
 Total 17 crude glycerol utilizing isolates were screened out by culturing on Mineral salt
Medium (Containing crude glycerol as carbon source).
 Out of 17 isolates, total 12 isolates were screened out for the production of 1, 3-PDO and they
were designated as GNTEW-13-I, GNTEW-13-II, GNTEW-13-III, GNTEW-13-IV, GNTEW-13V, GNTEW-13-VI, GNTEW-13-VII, GNTEW-13-VIII, GNTEW-13-IX, GNTEW-13-X, GNTEW13-XI and GNTEW-13-XII.
 The total 12 isolates, which were showing positive results for 1, 3-PDO production, were
subjected to various characterizations such as morphological characterization, physiological
characterization and biochemical characterization.
 Out of 12 isolates GNTEW-13-III, GNTEW-13-IV, GNTEW-13-V and GNTEW-13-VIII were
found to be more potential isolates as compared to the other.
 Further optimization was done for GNTEW-13-III, GNTEW-13-IV, GNTEW-13-V and GNTEW13-VIII to evaluate their optimum condition for the growth.
 Mainly two enzymes are responsible for conversion of crude glycerol to 1, 3-PDO one is
Glycerol dehydratase and another is 3-hydroxypropionaldehyde reductase. The molecular
approach may help in increase the production of 1,3-PDO.
Scope for future work:
With the increasing population of world, the demand for energy source is also increasing. Every
nation’s concern about the depletion of fossil fuel reserves and the pollution caused by continuously
increasing energy demands makes 1,3-PDO an attractive alternative energy source. Biotechnological
production of 1,3-PDO opens up new perspective for extended use of this chemical in polymers,
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cosmetics, foods, adhesives, lubricants, laminates, solvents, antifreezing agents and medicines. With
particular importance of 1,3-PDO inn polymer technology, the customer is included in the benefit chain
and has the choice of a product with ecologically and ethically justifiable origin and excellent
characteristics.
However, there are many vital issues like several technical barriers and economical challenges that
need to be addressed for the realization of 1,3-PDO bio-based production. At present, the biggest
constraint is the low yield and productivity, primarily because bioprocesses are carried out at
physiological temperature, atmospheric pressure this can be overcome by isolating novel microbes
with high 1, 3-PDO producing capacity or improvisation of fermentation process by using immobilized
cells. Along with that, mutagenesis to increase the product tolerance may provide better chances to
further enhance the product concentration. A more economically viable model, however, should
consider the use of by-products waste streams generated during the production of the biofuels. Raw
glycerol derived as a byproduct form biofuels industry has the potential to be used a substrate for 1,3PDO production. To accomplish this, the present work was carried out to optimize the production of
1,3-PDO was investigated under submerged fermentation conditions with free, immobilized and
mutant cells by the above strain. Further, 1,3-PDO production from raw glycerol can be evaluated to
make the process economically viable.
~~~~*****~~~~
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ABSTRACT
Sweet sorghum (Sorghum bicolor L.) is a type of cultivated sorghum and has been recognized widely
as potential alternative source of bio-fuel because of its high fermentable sugar content in the stalk.
The objectives of the study were to assess the morphological diversity and molecular characterization
of sweet sorghum genotypes for high fermentable sugars among the 30 sweet sorghum Genotypes
using SSR markers. Considerable diversity was observed for all the ten morphological characters
studied. All the PCV values were higher than GCV values for each character. The highest PCV and
GCV values were recorded by, Plant height, cane height, cane weight, Juice volume, Brix, Total
sugars and reducing sugars, moderate PCV and GCV were recorded in Days to 50% flowering, nodes
2
per plant and stem girth. Using D analysis of Mahalanodis (1936), thirty genotypes were grouped into
six clusters. Among the clusters, cluster I was the largest with twenty two genotypes followed by
cluster II and IV with three and two genotypes respectively. The molecular study will be carried out on
genetic diversity in 28 selected sweet sorghum genotypes will be studied using SSR markers.
~~~~*****~~~~
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Introduction:
Conversion of lignocellulosic into ethanol involves three major steps. They are as follows, (i)
Delignification of cellulose, pectin and hemicellulose from lignin, (ii) Depolymerization of the
polysaccharides into sugars and (iii) fermentation of pentose and hexose sugars into ethanol (Jeewon
Lee, 1997). Lignocellulosic materials are composed primarily of cellulose, hemicellulose and lignin due
to photosynthetic activity of the plants (Batt, 1991). Ecological factors such as climatic condition,
duration of sunlight exposure, soil composition affect the chemical composition of the lignocellulosic
materials (Saparrat et. al, 2002). The hydrolysis of these lignocellulosic materials in natural condition is
slow. Lignin surrounds the cellulose and forming physical barrier restricting microbial enzyme attacks
(Fan et. al, 1980). White rot fungi consist of a group of basidiomycetes capable of efficiently and
selectively degrading lignocellulosic materials as they possess extracellular lignolytic enzymes. The
mushroom mycelium is able to grow on a wide spectrum of lignocellulic waste materials, which can be
attributed to its ability to secrete a range of degradatory enzymes both saccharifying and oxidating.
Growing oyster mycelia on lignocellulosic raw material as to delignify the depolymerize using the
enzymes synthesized by the mycelia and then proceeding with further towards producing ethanol can
facilitate effective and efficient production of ethanol at a lower cost in an environment friendly
manner. The methodology can be useful for small scale production as well as in large scale
bioreactors. Also it enables to produce biofuel at a lower cost with the available raw material according
to each locality.
Objectives:
The major hindrance with production of biofuel (bio-ethanol) is the obtainment of raw materials at
lower cost. Conventional sources like starch and other polysaccharides are comparatively expensively
and also are being used as one of the major food sources in tropical countries. Raw materials with
high Lignocellulosic content are abundantly available in the environment mostly as by products and
waste products from variety of industries and agricultural firms, like wheat bran, paddy straw,
newspapers, other paper wastes, hard wood, light wood etc. The hardest step to overcome and the
rate limiting step is the delignification process and Oyster mushroom (Pleurotus sp.) species can be
easily grown on harder substances containing cellulose and are known to be possessing
lignocellulolytic enzymes. Growing oyster mycelia on lignocellulosic raw material as to delignify the
depolymerize using the enzymes synthesized by the mycelia and then proceeding with further towards
producing ethanol can facilitate effective and efficient production of ethanol at a lower cost in an
environment friendly manner.
Methodology:
Inoculation of spawns into raw material and fermentation
Lignocellulosic raw material (paddy straw, paper and sugar cane) were cut into fine pieces of few
centimeters and soaked in water. The raw source was then autoclaved at 121’C for 15minutes under
15 lb per inch square pressure. Water was removed and dried at 60’C for 4 hours without losing the
complete moisture. Dried material (100 gm) was suspended in 500 ml distilled water in 1000 ml flasks
and autoclaved. Flasks were inoculated with about 40-50 grains of spawn of Pleurotus obtained from
Biotechnology Centre, Bangalore. They were then incubated at 27°C for mycelial colonization of
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substrate for 15 days. The hydrolyzed cellulose in the colonized substrates was subjected to
fermentation with the help of yeast (S. cerevisiae). The yeast granules were added to the colonized
substrates and incubated at 27°C for 3-5 days (Cavallazzi et al., 2004).
Product separation
The fermentation broth was centrifuged to separate the yeast cells and salts from it. Then the
supernatant was collected and subjected to distillation to separate ethanol from water. The product
concentration was then estimated by specific gravity method. The alcohol purity and content is
quantified (Cavallazzi et al., 2004).
Preparation of crude enzyme extract and enzyme assays
Completely colonized substrate was taken out and homogenized with 1000 ml cold acetate buffer (50
mM, pH 6.0) separately. The slurry was incubated for 30 min at 100rpm at 25°C and then centrifuged
at 8000 rpm for 10 min at 4°C and the supernatant collected was stored at 4°C. Supernatant was used
as crude enzyme extract. All enzyme activities were assayed with a UV-Vis spectrophotometer
(Pointing et al. 1999).
Cellobiohydrolase activity was determined by, incubating 0.5 ml of crude enzyme extract for 30 min at
28°C with 0.4 ml of 0.5% crystalline cellulose, followed by adding 0.85 ml of Sodium citrate buffer (pH
5). The amount of reducing sugar was determined by Dinitro salicylic acid method. One unit of enzyme
activity is equal to mol of product formed per minute per μg of protein. Enzyme activities in the extract
were expressed in U/ml (Pointing et al. 1999).
Filterpaperase (FPA) activity was determined by filter paper hydrolysis. One ml of reaction mixture
contained 0.1 ml of crude enzyme extract, 0.1 ml of 0.5% cellulose paper in citrate buffer pH 5 and 0.8
ml of 50 mM Potassium phosphate buffer (pH 6.5). Amount of reducing sugar released was measured
as per DNS method mentioned previously. One unit of enzyme activity was defined as the amount of
enzyme capable of catalyzing the release of mol of product formed per minute per μg of protein.
Enzyme activities in the extract were expressed in U/ml (Cavallazzi et al., 2004).
Results and Conclusions:
Edible mushrooms are adapted to grow on a wide variety of lignocellulosic wastes including such
diverse materials like paper, sugar cane and paddy straw. Positive enzyme activity of both enzymes
tested shows their ability to break the high molecular weight polymers into lower molecular weight
substances which can be metabolized further. The activity of Cellobiohydrolase was between 2.1 to
2.9 units per ml and the activity of FPA was between 4.7 to 5.8 units per ml (Figure 1).
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Fermentation was done by yeast in an anaerobic environment, followed by distillation to yield
concentrated ethyl alcohol. The alcohol content was measured by specific gravity method. The alcohol
content after specific gravity method was found to be 6.3% in the paper sample while 9.4% and 13.8%
respectively in paddy straw and sugar cane samples (Figure 2). Thus it can be concluded that sugar
cane can be an optimal raw source for the production of bio ethanol by using oyster mushroom
mycelial growth followed by fermentation using yeast. Paddy straw and paper can also be used in the
geographies where they are available abundantly as waste material.
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Scope for future work:
Culturing Pleurotus sp. mycelia is requires minimal laboratory requirements to be cultured and it
facilitates to overcome the most tedious step of producing biofuel from lignocellulosic raw
materials like wheat bran, paddy straw, newspapers, other paper wastes, hard wood, light wood
etc. This methodology will bring down the production cost to a greater extent and all easily
available lignocellulosic materials can be used for the production of biofuel. Most of the paper
based wastes can be utilized to produce biofuel, thus decreasing the amount of accumulation of
the waste itself, arising from unused lignocellulosic materials. The method is indeed environment
friendly and can be acquired by farmers, small scale entrepreneurs and even home makers. It
enables them to produce biofuel at a lower cost with the available raw material according to their
locality. More specific and geography based studies with respect to the raw materials available
are to be done before implementing this methodology on a larger scale.
~~~~*****~~~~
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Introduction and background:
Overexploitation of non-renewable fossil fuels led to the decrease in their availability and increase in
accumulation of greenhouse gases, which indirectly affects the country’s economy. So there is a
growing concern over the availability, cost and the environmental effect of these conventional energy
sources. As a result, development of alternative energy sources which can replace fossil fuels has
received great attention over the past few years. Researchers have come up with an alternative clean
fuel which is cost effective and eco-friendly. Bio-ethanol is a renewable, domestically produced fuel
made from plant material, viz., corn, sugar cane or grasses. Use of ethanol can reduce oil
dependence and greenhouse gas emissions.
In this project bio-ethanol has been has been produced from Vetiveria zizanioides (khas/khus grass)
which is native to India. It is a densely tufted grass, with long, thin and rigid leaves growing to about
1.5 m. It grows well in rich marshy soil, found throughout the plains and lower hills of India, especially
on the riverbanks. It has strong ecological adaptability and is highly tolerant to frost, heat, extreme
acidity, alkalinity and metal toxicity. V. zizanioides contains cellulose (~32%), hemicelluloses (~40%)
and lignin (~24%). But, industries are facing challenges in polysaccharide separation from their roots
as they have a lignin shell. As effective pre-treatment is fundamental for optimal successful hydrolysis
and fermentation (Wyman et al 1994), several pre-treatments (mechanical, chemical or
microbiological) to remove recalcitrant cell wall material of lignocellulosic biomass (Banerjee 2009) is
being tried. Using solid-state fermentation (SSF) cellulose is hydrolysed to form reducing sugars,
which are converted to ethanol using Saccharomyces cerevisiae (Tian et al., 2009). Present work is
aimed at pre-treating roots of V. zizanioides for lignocelllulose degradation to release reducing sugars,
which will be fermented into ethanol with suitable yeast strains.
Objectives:
 To grow Vetiveria zizanioides in pot culture to obtain feedstock
 To isolate fungi from different sources
 To screen the fungal isolates for production of enzymes
 To convert the pre-treated lignocellulosic biomass of V. zizanioides to reducing sugars by
inoculation with the enzyme producing fungi
 To convert the treated biomass to ethanol through submerged fermentation, using yeasts
Saccharomyces cervesiae
 To estimate the amount of ethanol produced
Methodology:
Isolation of fungi: The root bits of the host plant were collected and inoculated on to PDA medium and
incubated for three days. Isolates of Aspergillus niger and Trichoderma viride were isolated and grown
on PDA. It was kept at 4ºC until use.
Preparation of substrate: The dry roots of vetiveria plant were cut and powdered using a blender.
Pre-treatments: The powdered substrates were treated using heat (110-120ºC); varying
concentrations (1.5%, 2.0% and 2.5%) of conc. Sulphuric acid, which was neutralised with 5% NaOH
and dried. Treatments showing higher quantity of reducing sugars were used for further studies.
Inoculation: The pre-treated substrates were moistened with distilled water and inoculated with the
fungal isolates, A. niger and T. viride, incubated and observed after two, three and five days.
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Cellulase activity: The filtrates of the different substrates were checked for their cellulase activity using
Filter Paper Assay (Ghosh et al., 1987). 0.5 ml of citrate buffer was added to 0.5 ml of the filtrate
(Solution 1). Whatmann filter paper No. 1 was cut into small pieces and 0.05 g was added to the
solution1. The samples were incubated for 1 h at 50 oC. 3 ml of di-nitrosalicylic (DNS) acid was added
to each sample and incubated for 10 min in a hot water bath till the colour changed to dark yellow. A
blank with sterile distilled water was maintained. All the samples were cooled to room temperature (25
ºC) and 20 ml of sterile distilled water was added to each sample. OD was read at  = 540nm.
Amount of reducing sugar: The amount of reducing sugar was estimated by DNS method (Miller et al.,
1959). 1 ml sterile distilled water was added to 1 ml filtrate followed by 0.5 ml of DNS. All the samples
were incubated in a hot water bath for 5 min till the colour of the samples changed into dark yellow.
The samples were cooled at room temperature (25 ºC) and 2.5 ml of sterile distilled water was added
to each of those. The reading was taken at 540 nm by using UV-spectrophotometer.
Fermentation and estimation of alcohol: The substrate was treated with 1.5% conc. sulphuric acid and
incubated. After three days 5g of powdered baker’s yeast granules was added, swirled for proper
mixing and incubated for five days on a rotary shaker (250 rpm). The fermentation process was carried
out for 5 days, so that approximately all reducing sugars were converted into ethanol. Production of
bubbles (i.e. carbon di-oxide) showed the progression of fermentation. After the 5th day, the contents
were filtered till the solution became clear and no particles were present. Then the amount of ethanol
produced was measured by using potassium dichromate.
Results and Conclusion:
Pre-treated substrates were analysed for enzyme production, reducing sugars and alcohol content.
Production of enzyme: The substrate treated with 1.5% conc. sulphuric acid gave the best cellulase
activity (0.1808 µmoles/ml/min) followed by 2.0 and 2.5 % of conc. sulphuric acid which showed 0.102
and 0.09 µmoles/ml/min respectively. Heat treatment showed the lowest cellulase activity of 0.02
µmoles/ml/min. It was also found out that three-day incubation gave highest (0.1808 µmoles/ml/min)
cellulase activity which was followed by two and five-day incubation, which showed 0.142 and 0.13
µmoles/ml/min of activity respectively. Comparing the enzyme production by A. niger and T. viride, it
was found out that cellulase activity of A. niger (0.1808 µmoles/ml/min) was higher than that of T.
viride (0.168 µmoles/ml/min).
Production of reducing sugars: Pre-treatment of the substrates to produce reducing sugars showed
that treatment with 1.5% of conc. Sulphuric acid treatment showed the highest concentration of
reducing sugars (2.12 mg/ml) followed by treatments with 2.0 and 2.5 % of sulphuric acid which
produced 1.91 and 1.88 mg of reducing sugars respectively. Heat treatment gave the lowest
concentration of reducing sugar (1.1 mg/ml). Three-day incubation gave the highest concentration
(2.12 mg/ml) of reducing sugar followed by two-day (1.67 mg/ml) and five-day (1.64 mg/ml) incubation
yields the lowest concentration of reducing sugrars. A. niger produced more amount of reducing sugar
(2.12 mg/ml) when compared to T. viride (2.10 mg/ml).
Estimation of ethanol: Pre-treatment producing highest amount of reducing sugars was considered for
further study. Fermentation was carried out for five days using S. cerevesiae and the amount of
ethanol was estimated using Potassium dichromate method (Kumnuanta et al., 1983). The amount of
alcohol produced from the substrate was found to be ~15% when inoculated with A. niger and ~12%
when inoculated with T. viride.
Ethanol can be successfully produced from the pre-treated roots of the vetiveria plant using SSF.
1.5% acid treatment is most suitable for lignin degradation with an incubation period of five days by A.
niger. The percentage of alcohol produced is ~15% by A. niger and ~12% by T. viride
Scope of future work:
Bioethanol which is a clean and renewable biofuel can be successfully produced from lignocellulosic
biomass. Bioethanol production from the roots of vetiveria plant by using SSF, is very promising
proposition, as the fossil fuels are depleting day by day. However, large scale industrialization is very
important to produce bioethanol form lignocellulosic biomass. The process is cost effective, even
though pre-treatment is required. The present work shows the basic preliminary steps to produce
bioethanol from the roots of V. zizanioides that is available in plenty in India. The final goal is replacing
the fossil fuels, like petroleum, coal and natural gas which are going to be scare in the future. Engines
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designed for dedicated ethanol use can be tuned to achieve higher efficiencies than conventional
gasoline engines. As a result, although ethanol would be expected to achieve two-thirds the range of
gasoline on a volumetric basis due to its lower heating value, a vehicle can be expected to travel
about 80% of the distance on a given volume of ethanol for the same volume of gasoline.
~~~~*****~~~~
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Introduction:
Wide-scale development of biodiesel from those resources cannot realistically satisfy the existing
demand for transport fuels because it would displace croplands currently used for food crops. In this
regard, microalgae have emerged as one of the most promising feedstock owing to their widespread
availability and higher oil yields. Oleaginous microalgae have been regarded as potential nextgeneration feedstock for biofuels because they exhibit higher photosynthetic efficiency and a greater
lipid production rate than terrestrial oil crops. Microalgae synthesize fatty acids mainly for the
production of membrane glycerolipids, such as glycolipids and phospholipids. However, under
unfavourable growth conditions, many change their lipid biosynthetic pathways to produce large
amounts of neutral lipid, mostly in the form of triacylglycerol (TAG). Earlier reports had displayed that
lipid content in some microalgae could be modified by various growth conditions such as nutrient
deprivation, high salinity and some heavy metals stress. Much research was focused on the lipid
trigger which refers to the observation that under environmental stress, many microalgae produce
more lipids.
The economic feasibility of algal mass culture for biodiesel production greatly depends on the high
biomass productivity and appreciable lipid yields. To increase the economic feasibility of biodiesel
production from microalgae, it is essential to select microalgal strains that are capable of growing fast
and accumulating large amount of lipids. This study was aimed to investigate the heavy metal
tolerance fresh water microalgae and its induced lipid production.
Objectives:
This study is focused on enhanced lipid productivity in fresh water microalgae with the following
objectives.
1. Identification of lipid producing fresh water micro algae.
2. Enhanced lipid production through heavy metal stress.
Methodology:
Sample collection and identification:
Algal samples were collected from Bangalore fresh water habitats (13°04’N, 77°58’E) and with
reference to the biology of algae (Round, 1973).
Growth inhibition bioassays:
Growth inhibition bioassays for the influence of heavy metals viz., copper, cobalt, lead and nickel in
their salt forms on algal isolates were studied. The final cell biomass after heavy metal exposure for a
period of 10 days was determined by the spectrophotometric transmission of algal suspension at 550
nm and compared to controls in dilution water (media). Among the species identified, micro algae
which was highly tolerant to the heavy metals tested was used for further studies.
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The fatty acids content from algae was found to differ according to the heavy metals used and the GCMS analysis showed highest percentage of C16:0 and C18:2 fatty acids. Fresh water microalgae C.
vulgaris was chosen due to its rapid growth rate and heavy metal tolerance. Heavy metal induced lipid
production and composition were investigated in this study. Higher lipid content was obtained by
exposing 15 days heavy metal stress in C. vulgaris. Furthermore, it was found that cultivating in heavy
metal containing media will result not only in the increased accumulation of lipid in C. vulgaris but also
in gradual changing in the lipid composition.
Scope for future work:
From the results, micro algal biofuel appears to possess high potential for biodiesel production
because a significant increase in lipid content of microalgae is possible through heavy metal stress.
The presence of saturated and unsaturated fatty acids indicates the significant use of fresh water
microalgae Algal biofuels could be produced without large increases in arable land when compared to
plant sources. It is therefore clear that a considerable research requires to be focused on algal
biodiesel as an economically viable option to become a reality.
~~~~*****~~~~
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Introduction:
Biofuel is the fuel derived from various materials of biological sources. Fermentative bacteria are
present in different sources like fruit and vegetable wastes which are rich in carbohydrates. These
bacteria can be utilized by process of fermentation for the production of bioethanol by their action on
different carbohydrate sources. Biofuel has been produced previously from various sources like plants
wastes, chicken stalk, etc. Biofuel produced by this method can meet the needs of 50% of fuel
consumption. Mount Carmel College canteen and convent kitchen caters around 2000 people per day
and 6-10 Kg of refuse is produced approximately from this. Kitchen waste is characterized by a high
organic material as it contains carbohydrates, proteins, lipids and other compounds making it a
potential fermentative substrate for the production of bioethanol.
Objectives:
The present study was undertaken with the following objectives
 Bioethanol production from vegetable, fruit and other kitchen refuse of MCC canteen and
Convent kitchen.
 Lab scale bioethanol production via fermentation of refuse followed by distillation
(Wang, 2000).
 Use of different sources of inoculum (Baker’s Yeast, Toddy, Curd, tender coconut
water).
 Qualitative and Quantitative estimation of bioethanol.
 To compare the efficacy of bioethanol production from different sources of inoculum.
 Large scale production using the efficient source of inoculum followed by distillation.
 Use of bioethanol to meet the requirements of microbiology lab.
 Use of solid biomass separated after fermentation in vermicomposting and as feed.
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Methodology:
Materials:
 Wastes collected from kitchen which mainly consisted of rice, banana, orange, beetroot,
grapes, puffed rice, fruits and vegetable peels.
 Inoculum– Baker’s yeast, curd, tender coconut water, toddy.
 Fermentation at room temperature in dark at room temperature for 21 days.
Method:
Kitchen waste was collected from Canteen and Convent of Mount Carmel College and it was weighed,
ground into slurry and mixed, filled in 2 litre plastic containers (small scale)stored in refrigerator for
further use. A laboratory scale study was done using Baker’s Yeast, Curds, Toddy, Tender coconut
water to find the most efficient source of inoculum for bioethanol production. From the study it was
found that Saccharomyces cerevisiae served as the efficient inoculum for bioethanol production.
Hence it was used for large scale by filling the wastes in 25 liter bottles and 5% inoculum was added.
Triplicates were maintained. A bottle without any inoculum served as control. The bottles were then
covered with black garbage covers, sealed tightly. It was kept in dark for 21 days at room temperature
for fermentation. Fermented broth was then filtered through a cheese cloth. The filtrate obtained was
collected and centrifuged at 5000 rpm for 5 minutes.
Qualitative estimation of alcohol:
Jone’s reagent, which contains 1ml of Potassium dichromate and 5ml of sulphuric acid, was added to
3ml of sample. It gives green color due to oxidization of ethanol to acetic acid with excess of
potassium dichromate in the presence of sulphuric acid. This indicates that the used carbon source
was able to ferment to bioethanol.
Distillation:
 To 25ml of fermented broth, taken in a 500ml flask 150 ml distilled water was added. This
mixture was subject to distillation in a distillation unit.
Quantitative estimation of alcohol:


After distillation of sample, specific gravity was taken and percentage of bioethanol was
calculated (Yadav, 2003).

Microbial Analysis:
Microbial analysis of the digested waste was done. Serially diluted waste was streaked on Nutrient
Agar for bacteria and Potato Dextrose Agar plates for fungi. The bacterial plates were incubated at
37°Cfor 24-48 hours and fungal plates were incubated at room temperature for 3-4days. The colonies
isolated were then stained and observed under the microscope.
Results and Conclusions:
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Fig1: Percentage of alcohol in fermentation broth using different sources of inoculum
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From the study, it is proved that the ethanol yield could be produced from kitchen waste as substrates.
Yeast (Saccharomyces cerevisiae) showed high efficiency in the bioconversion of waste into ethanol.

Fig 2: Large Scale fermentation

Fig 3: Qualitative estimation of fermented extract with positive and negative controls.

Fig 4: Estimation of alcohol percentage by specific gravity method.

KSCST : SPP - 37th Series : Biofuel Projects Compendium : 2013-14

139

Bioethanol yield obtained was 49 g/L at room temperature. A significant reduction in the biomass of
the kitchen garbage was reduced from 6.8 kg to 1.8 kg.
The results of microbial analysis showed yeast colonies on PDA plates. Nutrient agar plates showed
colonies of Gram positive bacteria. No pathogenic bacteria were isolated.
Conclusion
This process is highly economic for the production of bioethanol as there are very few steps involved
in it and significant reduction in biomass. The results show the ability of Saccharomyces cerevisiae
species to convert kitchen garbage into biofuel that can be used in microbiology laboratories.
Scope for Future Work:
 Kitchen waste could be regarded as a valuable source for bioethanol production.
 The solids that are separated can be used for vermicomposting and animal feed after
supplementing with suitable nutrients.
 This waste mixed with Areca shell could also be used for energy production by making
briquettes.
 Reduction of biomass of the kitchen garbage can solve the issue of waste disposal that
causes environmental issues.
~~~~*****~~~~
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Introduction:
Pongamia pinnata seed cake is a low-value by-product resulting from bio-diesel production. The seed
cake is highly toxic, but it has great potential for biotechnological applications as it comprises of
bioactive molecules that could be having beneficial application in agriculture, medicine, animal feed
and other industries. Seed cake is often used as animal feed but only after detoxification of seed cake
during this processes many of antinutritional component including alkaloids and trypsin inhibitor. In
recent days the existing pathogenic microbes becoming multi-drug resistance (Hughes et al., 2012).
Few studies have revealed that trypsin inhibitor found to be effective therapeutic agent against such
microbes. In this direction Pongamia pinnata seed cake will be explored for its therapeutic application.
The current studies were aimed to isolate and characterise a novel antimicrobial trypsin inhibitor from
Pongamia pinnata seed cake that could have a greater antimicrobial efficacy against multi-drug
resistant microbial pathogens.
Objective:
To explore the potential of a novel antimicrobial trypsin inhibitor from Pongamia pinnata seed cake
that could have a greater antimicrobial efficacy
 Isolation of antimicrobial trypsin inhibitor from Pongamia pinnata seed cake
 Biochemical characterization of purified trypsin inhibitor
 Evaluating the antimicrobial efficiency
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Eastwards, chiefly in the littoral regions of South-Eastern Asia and Northern Australia. In India the
availability of the seed has been estimated to be 1,300,000 tonn/year (Ministry of Agriculture, 1992).
Karanj cake is not commonly used as a feed for livestock and poultry due to the harmful effects of
antinutritional/toxic factors present in the seed cake (Natanam et al., 1989). The seed cake contains a
number of toxic and unpalatable components, including the furan flavones- karanjin and pongamol,
and other polyphenolic compounds. To overcome this undesirable characteristic, the toxic
components may be reduced by undergoing physical/chemical treatments.
The present study was, therefore, undertaken to detoxify the karanj cake by adopting various
physicochemical methods and confirming the residual karanjin content using HPLC. Nutritional
analysis was carried out to be used as an animal feed. Analysis include sample preparation, analysis
of major components (dry matter, ash , crude protein, fat, fibers and starch) and of secondary plant
products (tannins, phenols and other contaminants).
Results:
Pongamia seed cake samples from five different Biofuel Information and Demonstration centers
(BIDC) i.e., i) R.V College, Ramanagara ii) Raichur iii) Sirsi iv) Belgaum v) GKVK, Bangalore for
different physico-chemical methods was performed. A comparative account on physical methods such
as solvent extraction and pressure cooking method , chemical methods such as sodium hydroxide
treatment and conc.hydrochloric acid treatment was recorded. Treatments were performed in
triplicates and compared with control. Among all the treatments, solvent extraction by methanol
treatment was found to be the best method for detoxification of Pongamia seed cake. Preliminary
biochemical assays for presence of alkaloids such as Mayer’s test, Dragondorf’s test substantiated the
results that samples were reduced with alkaloid.
The analysis of furanoflavonoid, karanjin by high performance liquid chromatography (HPLC) is a
sensitive technique which accurate results in minutes compared to classical procedures requiring
large amount of material and days, if not weeks, for analysis. The chromatogram of karanjin showed
under the present chromatographic conditions, the retention time of karanjin was about 10.09 min. and
other constituents extracted did not interfere since they eluted either before or after the peak of
interest.
To evaluate the wholesomeness of these treated cakes as animal supplement, nutritional analysis was
performed. Quantitative determination of ash, fibre, crude fat, crude protein and starch content was
carried out. The proximate principles of solvent extracted karanj cake were analysed as per the
methods of the Association of Official Analytical Chemists (1995).
In the nutritional analysis, the samples were tested positive for the presence of carbohydrates and
glycosides using Benedict’s and Borntrager’s test respectively. The samples were also tested positive
for the presence of saponins by Foam test and also shown positive for proteins/amino acids by Biuret
test. Data shows that extract had high feed value with carbohydrate content and crude protein which
would make seed cake a very good feed supplement. Quantitative determination of total phenol by
Folin- ciocalteau reagent as per Singleton and Rossi (1965) was carried out and results compared
with gallic acid as standard. Moisture and ash content was determined and compared with animal feed
standards. Estimation of total carbohydrate in the sample by anthrone method and estimation of crude
protein by Kjeldahl method gave a high feed value of 28-34%. The proximate values obtained from
nutritional analysis were compared favorably with those of animal feed standards, which indicates its
potential for use as a source of good quality feed. Experiments were done in triplicates and compared
with control. Statistical analysis using the ANOVA software with p<0.05 was followed.
Conclusion:
Pongamia seed cake extract had high feed value with carbohydrate content and crude protein which
would make seed cake a very good feed supplement. Feed analyses are applied to be used in
formulating a diet as a protein or energy source and to finished feedstuffs, as a control to check that
they meet the specifications or requirements established during formulation. Feed analysis provides
information for:





farmers to optimize nutrient utilization in animal feeds;
feed compounders to prepare feed mixtures suitable for different animal production systems;
researchers to relate animal performance to feed characteristics; and
plant breeders to optimize the nutritive value of new varieties .
~~~~*****~~~~
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MR. SHARAD DEVIDAS
NAIK

Mr. SAMARTHA S
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JAWAHARLAL NEHRU
NATIONAL COLLEGE OF
ENGINEERING, SHIMOGA
REVA INSTITUTE OF
TECHNOLOGY AND
MANAGEMENT,
BANGALORE
RV COLLEGE OF
ENGINEERING,
BANGALORE
RV COLLEGE OF
ENGINEERING,
BANGALORE
GHOUSIA COLLEGE OF
ENGINEERING,
RAMANAGARA
BAPUJI INSTITUTE OF
ENGINEERING AND
TECHY, DAVANGERE
AMC ENGINEERING
COLLEGE, BANGALORE

SHREE DEVI INSTITUTE OF
TECHNOLOGY (SDIT),
KENJAR, MANGALORE
SAPTHAGIRI COLLEGE OF
ENGINEERING,
BANGALORE
DON BOSCO INSTITUTE
OF TECHNOLOGY,
BANGALORE

MECHANICAL
ENGINEERING

37S_B_BE_022

37S_B_BE_021

MALNAD COLLEGE OF
ENGINEERING, HASSAN

AUTOMOBILE
ENGINEERING

COMPARATIVE STUDY F DIRECT IJENCTION C.I
ENGINE USING VARIOUS HYDROGENATED BIODIESELS
PRODUCTION OF BIO-DIESEL USING SILKWORM
WASTE PUPAE

37S_B_BE_020

MECHANICAL
ENGINEERING
MECHANICAL
ENGINEERING
MECHANICAL
ENGINEERING

FABRICATION OF BIOGAS PLANT USING SUITABLE
ORGANIC WASTE
AN EXPERIMENTAL INVESTIGATION ON A DIESEL
ENGINE FUELED WITH BIODIESEL EXTRACTED FROM
MARINE ALGAE
ENHANCING THE EFFICIENCY AND ENGINE LIFE BY
BLENDING OF BIODIESEL WITH METHANOL AND
DIESEL
DESIGN AND DEVELOPMENT OF ECO-FRIENDLY
COMPOSITE BIO-MASS BRIKETTS

BIO-ETHANOL PRODUCTION FROM Colocasia gigantea
ROOT USING FREE AND IMMOBILIZED Zymomonas
mobilis
PRODUCTION OF BIODIESEL FROM SLAUGHTERHOUSE WASTE

INFLUENCE OF INJECTION PRESSURE ON
PERFORMANCE AND EMISSION CHARACTERISTICS
OF A DIESEL ENGINE FUELLED WITH SIMAROUBA OIL
METHYL ESTER
UTILIZATION OF LOCALLY AVAILABLE SEEDS
(WESTERN GHATS) FOR THE PRODUCTION OF
BIODIESEL / BIOFUEL

37S_B_BE_034

37S_B_BE_038

37S_B_BE_040
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37S_B_BE_041

37S_B_BE_039

37S_B_BE_037

37S_B_BE_036

MECHANICAL
ENGINEERING

MECHANICAL
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

DR. M G ANANTHA
PRASAD

DR. N RANAPRATHAP
REDDY

MS. HALIMA JENISH &
MR. SRINIVAS B V

DR. C B VIJAYA
VITTALA & ASHWINI R
B
MR. KRISHNA
MURTHY T P

MR.
SGHASHISHEKAR K N

DR. RAJLAKSHMI M &
DR. S
SATYANARAYANA
MR. K N
SHASHISHEKAR
MR. V BALAJI

DR. C R
RAJASHEKHAR

MR. SOMASHEKAR T
M & DR.
CHANDRASHEKAR T K

MR. CHETAK SHETTY S

MR. P NAVEEN KUMAR

MR. RIZWAN PASHA

MS. GEETHA P

MR. NIRIKSHITH B S

MR. ARAVINDA M

MR. DASHARATH
DEVARAY

MR. ANURAG

MR. SIDDHARTH ROY
CHOWDHURY

MR. PRASHANTH

MR. DHANRAJ U SHETTY
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SAPTHAGIRI COLLEGE OF
ENGINEERING,
BANGALORE
SIR M. VISVESVARAYA
INSTITUTE OF TECH.,
BANGALORE
REVA INSTITUTE OF
TECHNOLOGY AND
MANAGEMENT,
BANGALORE
SRI DHARMASTHALA
MANJUNATHESHWARA
INSTITUTE OF
TECHNOLOGY, UJIRE

CHEMICAL
ENGINEERING

TRANSESTERIFICATION OF PONGAMIA SEEDS USING
SOLID BASED CATALYST

37S_B_BE_033

MECHANICAL
ENGINEERING

SHIRDI SAI
ENGINEERING COLLEGE,
BANGALORE
HMS INSTITUTE OF
TECHNOLOGY, TUMKUR

MECHANICAL
ENGINEERING

FEASIBILITY OF CASHEW NUT SHELL AS A SOURCE
OF BIO-DIESEL AND SOLID BRIQUETTES

37S_B_BE_032

37S_B_BE_035

MANGALORE INSTITUTE
OF TECHNOLOGY AND
ENGINEERING,
MOODBIDRI
MANGALORE INSTITUTE
OF TECHNOLOGY AND
ENGINEERING,
MOODBIDRI
RV COLLEGE OF
ENGINEERING,
BANGALORE
SHIRDI SAI ENGINEERING
COLLEGE, BANGALORE
SHIRDI SAI ENGINEERING
COLLEGE, BANGALORE

MECHANICAL
ENGINEERING

PERFORMANCE ANALYSIS AND EMISSION
CHARACTERISTICS OF DIESEL ENGINE WITH
BIODIESEL - WATER EMISSIONS

37S_B_BE_031

BIOTECHNOLOGY
ENGINEERING

MECHANICAL
ENGINEERING
MECHANICAL
ENGINEERING
MECHANICAL
ENGINEERING
MECHANICAL
ENGINEERING

PRODUCTION AND OPTIMIZATION OF BIODIESEL
FROM MIXED FEED OIL USING RESPONSE SURFACE
METHODOLOGY
OPTIMIZATION STUDIES FOR QUALITY BIODIESEL
PRODUCTION USING WASTE VEGETABLE OIL

PRODUCTION OF WET MASS ALGAL BIO-DIESEL

EXPERIMENTAL INVESTIGATION OF LOW HEAT
REJECTION ENGINE USING FISH OIL METHYL ESTER

DESIGN AND DEVELOPMENT OF AUTOMATIC
AGRICULTURE IRRIGATION VALVE
SOLAR ENERGY SUPPORTED BIODIESEL
PRODUCTION UNIT

CONVERSION OF BIOGAS INTO FUEL OIL
(METHANOL) AND PARAMETRIC STUDY ON
APPLICATION OF BIOGAS IN IC ENGINE
PRODUCTION OF FATTY ACID METHYL ESTERS FROM
SIMAROUBA OIL VIA ULTRASONIC IRRADIATION
PROCESS, EFFECTIVE UTILIZATION OF
BYPRODUCTS. TESTING AND EXTRACTION OF
PHYTOCHEMICALS FROM SIMAROUBA OIL AND CAKE

37S_B_BE_045

37S_B_BE_047

37S_B_BE_048

37S_B_BE_049

37S_B_BE_051
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37S_B_BE_052

37S_B_BE_050

37S_B_BE_046

MECHANICAL
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

POWER GENERATION FROM KITCHEN AND
INDUSTRIAL WASTEWATER USING MICROBIAL FUEL
CELLS (MFSs) WITH GRAPHITE CATHODE AND ANODE
PRODUCTION OF BIOFUEL FROM SOIL AND WASTE
WATER ALGAE USING VERTICAL REACTOR SYSTEM

37S_B_BE_043

37S_B_BE_044

CHEMICAL
ENGINEERING

MANUFACTURE OF C-11 COMPOUNDS FROM CASTOR
OIL

37S_B_BE_042

MR. ARUN S B

Dr. SREEPATHI L K

MR. MANOHAR YADAV
C.
Dr. SREEPATHI L K

MR. ANIL PATIL

PROF. V. S.
HOMBALIMATH

DR. ROSHAN MAKAM
& MRS. KAVITHA S H

PROF. VINUTHA
MOSES AND PROF.
SOUMYA C
PROF. SOUMYA AND
PROF. VINUTHA
MOSES
MS. NAVYA P N

PROF. SURESH C.
MAIDARGI

MR. SHARATH M

MR. GURUPRASAD BHAT

MR. GULAM TARIQUE
WASIM
Mr. PAVANA A V

MR. PARAKH KISHORE

Mr. NITISH KUMAR

MR. VISHNU KUMAR

MR. SIDDARATH N R

MS. PRUTHVI AVADHANI
HA

MOSHAMI S SHAH

Ms. B. R. KEERTHI
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DAYANANDA SAGAR
COLLEGE OF
ENGINEERING,
BANGALORE
SAPTHAGIRI COLLEGE OF
ENGINEERING,
BANGALORE
SAPTHAGIRI COLLEGE OF
ENGINEERING,
BANGALORE
SIDDAGANGA INSTITUTE
OF TECHNOLOGY,
TUMKUR
PES INSTITUTE OF
TECHNOLOGY,
BANGALORE
BV BHOOMARADDI
COLLEGE OF
ENGINEERING AND
TECHNOLOGY, HUBLI
BHEEMANNA KHANDRE
INSTITUTE OF TECH.,
BHALKI, BIDAR
HMS INSTITUTE OF
TECHNOLOGY, TUMKUR
JAWAHARLAL NEHRU
NATIONAL COLLEGE OF
ENGINEERING, SHIMOGA
JAWAHARLAL NEHRU
NATIONAL COLLEGE OF
ENGINEERING, SHIMOGA
SIDDAGANGA INSTITUTE
OF TECHNOLOGY,
TUMKUR

NITTE MEENAKSHI
INSTITUTE OF
TECHNOLOGY,
BANGALORE
HMS INSTITUTE OF
TECHNOLOGY, TUMKUR
BV BHOOMARADDI
COLLEGE OF
ENGINEERING AND
TECHNOLOGY,
HUBLI

MECHANICAL
ENGINEERING

MECHANICAL
ENGINEERING
AUTOMOBILE
ENGINEERING

THERMAL POWER
ENGINEERING

EXPERIMENTAL INVESTIGATION ON THE
PRODUCTION AND USAGE OF USED VEGETABLE OIL
AND SPENT LUBRICATION OIL AS AN ALTERNATIVE
FUEL TO DIESEL ENGINES

37S_B_MTech_002

149

THERMAL POWER
ENGINEERING

DR. J FAZLUR
RAHAMAN

DR. S KUMARAPPA
& DR. B M KULKARNI

NAME OF THE
GUIDE/S

MR. PRADEEP KUMAR
BC
PROF. GIRISH N. M

MRS. SHEETAL SINGH
AND MS. KRUPA R

PROF. VEERANNA D. K

PROF. VEERANNA D. K

MR. IFTEKAR HUSSAIN

MR.
VEERABHADRAPPA C
BALIKAI

STUDENT1 & TEAM
LEADER

Mr. BHRATHKUMAR G.
HALYAL

MR. GIRISH K

Mr. VIVHOR DIKSHIT

MR. RAGHAVENDRA
MAYEKAR

MR. MAHESH
NAVAGEKAR

KSCST : SPP - 37th Series : Biofuel Projects Compendium : 2013-14

BAPUJI INSTITUTE OF
ENGINEERING AND
TECHNOLOGY,
DAVANGERE
HKBK COLLEGE OF
ENGINEERING,
BANGALORE

M.TECH PROJECT PROPOSALS

NAME OF THE COLLEGE

SHAIKH COLLEGE OF
ENGINEERING AND
TECHNOLOGY, BELGAUM

MECHANICAL
ENGINEERING

BRANCH

SHAIKH COLLEGE OF
ENGINEERING AND
TECHNOLOGY, BELGAUM

MECHANICAL
ENGINEERING

INVESTIGATION ON CONVERSION OF FLOWER
WASTES INTO BIO-ETHANOL AND PERFORMANCE
EVALUATION ON SINGLE CYLINDER IC ENGINE

TITLE OF THE PROJECT

BIO ETHANOL PRODUCTION FROM BANANA PSEUDOSTEM AND ITS CHARACTERIZATION BY
RENEWABILITY ANALYSIS AND PERFORMANCE
TESTING ON TEST RIG.
STUDY AND CHARACTERIZATION OF SEMICARPUS
ANACARDIUM (MARKING NUT) SEED OIL AND ITS
PERFORMANCE TESTING BY USING INTERNAL
COMBUSTION ENGINE APPLICATIONS
PRODUCTION OF BIODIESEL FROM PROCESSED
WASTE MEAT AND POULTRY - STUDY OF ITS
PROPERTIES, PERFROMANCE AND EMISSION
CHARACTERISTICS AS A BLENDED FUEL ON IC
ENGINE
TO STUDY THE THERMAL PROPERTIES OF
MILEADUBIA SEED AS A BIODIESEL
PERFORMANCE ANALYSIS OF DUAL FUEL ENGINE
USING HCNG AS PRIMARY FUEL

37S_B_MTech_001

PROJECT REF.
NO.

37S_B_BE_057

37S_B_BE_056

37S_B_BE_055

37S_B_BE_054

37S_B_BE_053

BIOTECHNOLOGY
ENGINEERING

MECHANICAL
ENGINEERING

THERMAL POWER
ENGINEERING

MECHANICAL
ENGINEERING

THERMAL POWER
ENGINEERING

THERMAL POWER
ENGINEERING

PRE-TREATMENT OF SLUDGE PALM OIL (SPO) TO
EXTRACT VITAMIN A AND VITAMIN E BEFORE
CONVERSION OF SPO INTO BIODIESEL

INVESTIGATION OF EMISSION CHARACTERISTICS
AND PERFORMANCE OF Calophyllum inophyllum
BIODIESEL AND ITS BLENDS

CFD SIMULATION AND PERFORMANCE TESTING OF
IC ENGINE USING PRODUCER GAS

STUDY OF EMISSION CHARACTERISTICS AND
PERFORMANCE OF BIODIESEL AND IT'S BLENDS

EFFECT OF FUEL INJECTION TIME ON THE
PERFROMANCE OF CI ENGINE USING BIO-DIESEL
(SIMAROUBA) AS FUEL

EXPERIMENTAL INVESTIGATION OF PERFORMANCE,
EMISSION AND COMBUSTION CHARACTERISTICS OF
CI ENGINE UING BLENDS OF TWO BIODIESEL AND
DIESEL
STABILITY ANALYSIS OF BIODIESEL, ETHANOL AND
DIESEL BLENDS AND PERFORMANCE TESTING OF CI
ENGINE WITH THESE STABLE BLENDS

37S_B_MTech_005

37S_B_MTech_006

37S_B_MTech_007

37S_B_MTech_008

37S_B_MTech_009

37S_B_MTech_010

150

THERMAL POWER
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

SCALE-UP, CHARACTERIZATION AND EFFICACY OF
BIODIESEL FROM WASTE SLUDGE PALM OIL

37S_B_MTech_004

37S_B_MTech_011

BIOTECHNOLOGY
ENGINEERING

DEVELOPMENT OF ANTI-DIABETIC NUTRACEUTICALS
FROM THE SILKWORM PUPA CAKE - A BYPRODUCT
OF BIODIESEL PRODUCTION FROM PUPA OIL

37S_B_MTech_003

MR. S RAJESH

PROF. B.R.
HOSAMANI

PROF. Y U BIRADAR

MR. SUCHITH
KUMAR M T

MR. PRAVEEN D

MR. BASAVA
PRABHU K M

DR. H.G. NAGENDRA
& MR. SRINIVAS B V

MR. MANJUNATH R
& MR. SRINIVAS B V

PROF. JAGADEESH
KUMAR D & MR.
SRINIVAS B V

MR. VICKY SINGHA

MR. NAVEEN C S

MR. DILIP SUTRAWAY

MR. RAJU N S

MR. NARENDRA R

MR. THARANATHA H

MRS. ASHA S

MR. DEEPAK BAJANTRI

MR. SANTHOSH B K &
MS. NAMRATHA
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SIR M. VISVESVARAYA
INSTITUTE OF
TECHNOLOGY,
BANGALORE
SIR M. VISVESVARAYA
INSTITUTE OF
TECHNOLOGY,
BANGALORE
SIR M. VISVESVARAYA
INSTITUTE OF
TECHNOLOGY,
BANGALORE
ADICHUNCHANAGIRI
INSTITUTE OF
TECHNOLOGY,
CHIKAMAGALUR
ADICHUNCHANAGIRI
INSTITUTE OF
TECHNOLOGY,
CHIKAMAGALUR
ADICHUNCHANAGIRI
INSTITUTE OF
TECHNOLOGY,
CHIKAMAGALUR
BLDEA'S DR. PGH
COLLEGE OF
ENGINEERING AND
TECHNOLOGY, BIJAPUR
BLDEA'S DR. PGH
COLLEGE OF
ENGINEERING AND
TECHNOLOGY, BIJAPUR
BAPUJI INSTITUTE OF
ENGINEERING AND
TECHNOLOGY,
DAVANGERE

MECHANICAL
ENGINEERING

THERMAL POWER
ENGINEERING

THERMAL POWER
ENGINEERING

ULTRASONIC ASSISTED BIODIESEL PRODUCTION
FROM WASTE COOKING OIL AND STUDY OF
PERFROMANCE CHARACTERISTICS IN A SINGLE
CYLINDER DIESEL ENGINE
COMMERCIALIZATION OF BIODIESEL PRODUCTION
FROM NON-EDIBLE OIL SEEDS USING MIXED BASE
CATALYST AND PERFORMANCE STUDY ON CI
ENGINE
CFD ANALYSIS OF TURBOCHARGER TURBINE WITH
CASTING

TITLE OF THE PROJECT

PREPARATION OF CELLULOSE ACETATE FROM
WASTE SHORTCUT COCONUT COIR FOR
APPLICATION AS BIODEGRADABLE PACKING
MATERIAL FOR FOOD ITEMS
PREPARATION OF LARGE SURFACE AREA, MATERIAL
FOR ELECTRIC DOUBLE LAYER CAPACITOR
APPLICATION FROM COCONUT PITH BY A NOVEL
METHOD

37S_B_MTech_015

PROJECT REF.
NO.

37S_B_MSc_001
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37S_B_MSc_002

37S_B_Mtech_017

GOVERNMENT SCIENCE
COLLEGE, HASSAN

BIOCHEMISTRY

DR. A L MURALIDHARA

DR. A L MURALIDHARA

NAME OF THE
GUIDE/S

MR. PRAVEEN D

DR. R SURESH &
MR. YATHISH K V

DR. SHANKAR K S

MR. SESURAJ M

MS. JAMUNA A R

STUDENT1 & TEAM
LEADER

MR. NAVEEN B

MR. RAMESH N

MRS. RAJESHWARI

MR. VINAY B

MR. SATISH

DR. M
ESWARAMOORTHY

MR. SANDEEP K

MS. SAILAJA B

DR. BHARATI S METI
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GOVERNMENT SCIENCE
COLLEGE, HASSAN

CHEMISTRY

M.Sc., PROJECT PROPOSALS

NAME OF THE COLLEGE

ADICHUNCHANAGIRI
INSTITUTE OF TECH.,
CHIKAMAGALUR

MECHANICAL
ENGINEERING

EFFECT OF ADDITIVE HYDROGEN PEROXIDE ON THE
PERFORMANCE AND EMISSION OF A DIESEL ENGINE
AT B20 BLEND

37S_B_MTech_014

BRANCH

SIDDAGANGA INSTITUTE
OF TECHNOLOGY,
TUMKUR

MECHANICAL
ENGINEERING

PERFORMANCE EVALUATION OF BIOMASS STOVE THERMOELECTRIC GENERATOR WITH PHASE
CHANGE MATERIAL

37S_B_MTech_013

37S_B_MTech_016

BASAVESHWAR
ENGINEERING COLLEGE,
BAGALKOT
BTL INSTITUTE OF
TECHNOLOGY AND
MANAGEMENT,
BANGALORE
BTL INSTITUTE OF
TECHNOLOGY AND
MANAGEMENT,
BANGALORE
PA COLLEGE OF
ENGINEERING,
MANGALORE

ENVIRONMENTAL
ENGINEERING

TREATMENT OF SUGAR PROCESSING WASTE WATER
AND BIOGAS PRODUCTION USING ALGAL BIOMASS

37S_B_MTech_012

152

37S_B_MSc_013

37S_B_MSc_012

37S_B_MSc_011

37S_B_MSc_010

37S_B_MSc_009

37S_B_MSc_008

37S_B_MSc_007

37S_B_MSc_006

37S_B_MSc_005

37S_B_MSc_004

37S_B_MSc_003

BASIC STUDIES FOR THE POSSIBLE EXTRACTION OF
GLYCEROL AND OTHER CHEMICALS FROM SPENT
WASH LIQOUR OF A SUGAR DISTILLERY PLANT.
FERMENTED LIQOUR LEFT OUT AFTER AXTRACTING
ALCOHOL
PROXIMATE ANALYSIS, ANTIMICROBIAL AND
AMYLASE INHIBITORY ACTIVITY OF Pithecellobium
dulce (ROXB) BENETH SEEDS
IDENTIFICATION AND CHARACTERIZATION OF
POTENTIAL BIOFUEL ALGAL STRAINS FROM THE
ENVIRONS OF GULBARGA REGION
DOCUMENTATION OF NURSERY DISEASES OF
Pongamia pinnata AND DEVELOPING EFFECTIVE
MANAGEMENT PACKAGE IN HAVERI FOREST
DIVISION
SURVEY, DOCUMENTATION AND IDENTIFICATION OF
CANDIDATE PLUS TREES IN Sterculia guttuta ROXB. IN
MAKUTTA REGION OF KODAGU
SURVEY AND DOCUMENTATION OF BIOFUEL
RESOURCES IN VIRAJPET REGION OF KODAGU
SURVEY AND DOCUMENTATION OF BIOFUEL
RESOURCES IN SRIMANAGALA RANGE OF KODAGU
COMPARATIVE STUDY OF PRODUCTION OF BIOFUEL
(ETHANOL) BY CHEMICAL AND FUNGAL METHODS
USING VEGETABLES & FRUIT PEELS
BIOCHEMICAL CHARACTERIZATION OF Hydnocarpus
pentandra FOR SEED OIL QUALITY, OIL CAKE, SEED
SHELL AND ITS BIODIESEL PRODUCTION POTENTIAL
- A POTENTIAL BIOFUEL FROM UTTARA KANNADA
DISTRICT OF CENTRAL WESTERN GHAT REGION OF
KARNATAKA
GENETIC DIVERSITY STUDIES ON BIOFUELPLANTS IN
GULBARGA AND BIDAR REGION
GENETIC DIVERSITY STUDY OF Pongamia pinnata BY
RAPD ANALYSIS
GULBARGA UNIVERSITY,
GULBARGA
GULBARGA UNIVERSITY,
GULBARGA

BIOTECHNOLOGY
BIOTECHNOLOGY

PROF. G R NAIK

DR. PRATIMA MATHAD

PROF.
RENUKARADHYA K
MATH
DR. P. RAMANA

DR. G M DEVAGIRI

DR. SATISH B N

MR. BASAVARAJ
BELLADAL
MR. PAVAN H

MS. DHATHRI N R

MR. SAPTARSHI LAHIRI

MR. ANAND N

MS. SWATHI L

MR. KUMARASWAMY K N

MR. NAGARJUN N

MR. NAGARAJ

MS. ASHWINI

MS. PRIYANKA B S
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COLLEGE OF
AGRICULTURE,
UNIVERSITY OF
AGRICULTURAL
SCIENCES, DHARWAD

BIOTECHNOLOGY

ENVIRONMENTAL
SCIENCES

BIOCHEMISTRY

COLLEGE OF FORESTRY,
PONNAMPET, KODAGU
COLLEGE OF FORESTRY,
PONNAMPET, KODAGU
GARDEN CITY COLLEGE,
BANGALORE

BIOTECHNOLOGY

MR. M N RAMESH

DR. SURYANARAYA V

COLLEGE OF FORESTRY,
SIRSI

COLLEGE OF FORESTRY,
PONNAMPET, KODAGU

DR. PRATIMA MATHAD

GULBARGA UNIVERSITY,
GULBARGA

FORESTRY

DR. J LALITHA

GULBARGA UNIVERSITY,
GULBARGA

FOREST BIOLOGY
AND TREE
IMPROVEMENT
FOREST
PRODUCTS AND
UTILIZATION
FOREST
PRODUCTS AND
UTILIZATION

DR. A L MURALIDHARA

GOVERNMENT SCIENCE
COLLEGE, HASSAN

BOTANY

UTILIZATION OF CANTEEN AND CONVERT REFUSE
OF MOUNT CARMEL COLLEGE TO HARVEST BIOFUEL

153

DR. H S PADMA AND
MRS. PADMASHREE
KULKARNI

DR. SIBI G

DR. G M DEVAGIRI

PROF. SUDHA
DESHMUKH

DR. VANITHA N M

PROF. SHEEJA M S

DR. K M HARINI
KUMAR

DR. K M HARINI
KUMAR

DR. M
RAMAKRISHNAN

PROF. G R NAIK

PROF. G R NAIK

MS. VISALAKSHI R

MR. ANURAAG T S

MS. DHANYASHREE M R

MR. MICHAEL V L
CHHANDAMA

MR. CHANDRA MOHANA
N

MR. SANTHOSH RUPERT
JT

MR. RAGHAVENDRA S

MR. SADASHIVA D
CHIKKALAKI

MS. BANDOPADHYAYA
SHRUTI PRABAL

MS. FARHA NAAZ

MS. RENU SHARMA
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MOUNT CARMEL
COLLEGE, BANGALORE

INDIAN ACADEMY DEGREE
COLLEGE, BANGALORE

37S_B_MSc_024

37S_B_MSc_023

LIFE SCIENCE

BIOCHEMISTRY
AND
BIOTECHNOLOGY
BIOTECHNOLOGY

SURVEY, DOCUMENTATION AND IDENTIFICATION OF
CANDIDATE PLUS TREES IN Mesua ferrea LINN. IN
KODAGU
HEAVY METAL INDUCTION FOR ENHANCED LIPID
PRODUCTIVITY IN FRESH WATER MICROALGAE

CENTRE FOR POST
GRADUATES STUDIES,
JAIN UNIVERSITY, BLORE
COLLEGE OF FORESTRY,
PONNAMPET, KODAGU

37S_B_MSc_022

37S_B_MSc_021

37S_B_MSc_020

BIOTECHNOLOGY

BIOTECHNOLOGY

DEGRADATION OF LIGNOCELLULOSIC RAW
MATERIALS USING OYSTER MUSHROOM (Pleurotus
sp.) MYCELIA FOR THE PRODUCTION OF ETHANOL
SCREENING AND ISOLATION OF LIGNO-CELLULOSIC
MICROORGANISMS FROM COMPOST FOR THE
CONVERSION OF SPENT WASTE REFUSE TO
ETHANOL
PRODUCTION OF BIOETHANOL FROM KHAS GRASS

37S_B_MSc_019

ST. JOSEPH'S COLLEGE
(AUTONOMOUS),
BANGALORE

MICROBIOLOGY

SCREENING OF SWEET SORGHUM GENOTYPES FOR
DROUGHT TOLERANCE

37S_B_MSc_018

NATURAL
RESOURCE
MANAGEMENT

BIOTECHNOLOGY

CMR INSTITUTE OF
MANAGEMENT STUDIES,
BANGALORE
UNIVERSITY OF
AGRICULTURAL
SCIENCES, G.K.V.K.,
BANGALORE
UNIVERSITY OF
AGRICULTURAL
SCIENCES, G.K.V.K.,
BANGALORE
GARDEN CITY COLLEGE,
BANGALORE

PLANT
BIOTECHNOLOGY

SCREENING OF SWEET SORGHUM GENOTYPES FOR
HIGHER ETHANOL PRODUCTION

GULBARGA UNIVERSITY,
GULBARGA

PLANT
BIOTECHNOLOGY

37S_B_MSc_017

37S_B_MSc_016

37S_B_MSc_015

GULBARGA UNIVERSITY,
GULBARGA

BIOTECHNOLOGY

ISOLATION AND SCREENING OF CRUDE GLYCEROL
UTILIZING MICROORGANISMS FOR THE PRODUCTION
OF 1,3-PROPANEDIOL
PHYSICOCHEMICAL AND PHYTOCHEMICAL ANALYSIS
OF SEEDS OF BIODIESEL PLANTS Hibiscus
cannabinnus AND Hibiscus sabdariffa
PRODUCTION OF BIOETHANOL FROM AGRICULTURAL
WASTES

37S_B_MSc_014

37S_B_BE_029

37S_B_BE_001

37S_B_BE_004

37S_B_BE_042

2

3

4

5

154

37S_B_BE_005

PROJECT
PROPOSAL
REFERENCE
NUMBER

BIOCHEMISTRY

CHEMISTRY

MAHARANI LAKSHMI
AMMANNI COLLEGE FOR
WOMEN, BANGALORE
MAHARANI LAKSHMI
AMMANNI COLLEGE FOR
WOMEN, BANGALORE
MRS. BABITHA B AND
DR. SAVITHA G

DR. SUNEETHA P

EFFECT OF COMBUSTION
CHAMBER SHAPES AND EGR
ON THE PERFORMANCE OF
BIODIESEL FUEL ENGINES
MANUFACTURE OF C-11
COMPOUNDS FROM CASTOR
OIL

ISOLATION OF PLANT
STEROLS FROM MICROWAVE
PRE TREATED JATROPA CAKE

BIOCHEMICAL CONVERSION
OF WATER HYACINTH
(EICHHORNIA CRAASSIPES)
TO BIO DIESEL
VALUE ADDED UTILIZATION
OF CRUDE GLYCEROL

TITLE OF THE PROJECT

CHEMICAL
ENGINEERING

AUTOMOBILE
ENGINEERING

CHEMICAL
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

ENVIRONMENTAL
ENGINEERING

BRANCH

BE

BE

BE

BE

BE

Degree

PROF. SURESH
MAIDARGI

PROF. GIRISH N. M

C.

Dr. B. M. KULKARNI &
Dr. S. SHANMUKHAPPA

DR. RAVISHANKAR B V,
DR. B.E. RANGASWAMY
& DR. B.G. PUJAR

Ms. VANI M R & Ms.
HALEEMA ZIA

NAME OF THE GUIDE/S

Ms. B. R. KEERTHI

Mr. SHIVANNA T

Mr. PRAVEEN R

MR. SUHAS B C

Mr. ABHIRAM S
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DAYANANDA SAGAR COLLEGE
OF
ENGINEERING,
BANGALORE

BV BHOOMARADDI COLLEGE
OF
ENGINEERING
AND
TECHNOLOGY, HUBLI

BAPUJI
INSTITUTE
OF
ENGINEERING
AND
TECHNOLOGY, DAVANGERE

BAPUJI
INSTITUTE
OF
ENGINEERING
AND
TECHNOLOGY, DAVANGERE

ADICHUNCHANAGIRI
INSTITUTE OF TECHNOLOGY,
CHIKAMAGALUR

NAME OF THE COLLEGE

STUDENT1 & TEAM
LEADER

MS. RABIA ZAIB

MS. ANITHA B R

List of Projects selected for sponsorship under 37th Series of SPP – Biofuel Projects

ISOLATION AND BIOCHEMICAL CHARACTERIZATION
OF ANTIMICROBIAL TRYPSIN INHIBITOR FROM
Pongamia pinnata OIL SEED CAKE
NUTRITIONAL ANALYSIS OF PONGAMIA SEED CAKE
FOR ANIMAL SUPPLEMENT

1

Sl.
No.

37S_B_MSc_026

37S_B_MSc_025

37S_B_BE_050

37S_B_BE_051

37S_B_BE_015

37S_B_BE_032

37S_B_BE_010

37S_B_BE_013

37S_B_BE_055

7

8

9

10

11

12

13

155

37S_B_BE_037

6

PERFORMANCE STUDY OF
DIESEL ENGINE USING
METHYL ESTER OF WATER
MELON SEED OIL (BIODIESEL)
AS A FUEL
PRODUCTION OF BIODIESEL
FROM PROCESSED WASTE
MEAT AND POULTRY - STUDY
OF ITS PROPERTIES,
PERFROMANCE AND
EMISSION CHARACTERISTICS
AS A BLENDED FUEL ON IC
ENGINE

CONVERSION OF BIOGAS
INTO FUEL OIL (METHANOL)
AND PARAMETRIC STUDY ON
APPLICATION OF BIOGAS IN
IC ENGINE
EVALUATION OF VEGETABLE
BASED CUTTING FLUIDS IN
TURNING AA6061 WITH
MINIMUM QUANTITY
LUBRICATION
FEASIBILITY OF CASHEW NUT
SHELL AS A SOURCE OF BIODIESEL AND SOLID
BRIQUETTES
STUDIES ON EFFECT OF
BIODEISEL ON THE ENGINE
CRANKCASE LUBRICANT

DESIGN AND DEVELOPMENT
OF ECO-FRIENDLY
COMPOSITE BIO-MASS
BRIKETTS
SOLAR ENERGY SUPPORTED
BIODIESEL PRODUCTION UNIT

BE

BE

BE

MECHANICAL
ENGINEERING

MECHANICAL
ENGINEERING

BE

BE

BE

BE

BE

MECHANICAL
ENGINEERING

MECHANICAL
ENGINEERING

MECHANICAL
ENGINEERING

MECHANICAL
ENGINEERING

MECHANICAL
ENGINEERING

MECHANICAL
ENGINEERING

OF

OF

Ms. BHAVYA SHREE
M
Mr. VEERESH

MR. RIOVINS
ROSHAN

PROF. MADHUSUDHAN

MRS. SHEETAL SINGH
AND MS. KRUPA R

MR. PRASHANTH

Mr. DAYANANDA S

MR. GURUPRASAD
BHAT

Mr. PAVANA A V

MR. NIRIKSHITH B S

Dr. N. KAPILAN

DR. C R RAJASHEKHAR

PROF. S. R. JAYRAM &
Mr. JEEVAN T P

Dr. SREEPATHI L K

Dr. SREEPATHI L K

DR. C B VIJAYA
VITTALA & ASHWINI R B
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NITTE MEENAKSHI INSTITUTE
OF TECHNOLOGY,
BANGALORE

NITTE MEENAKSHI INSTITUTE
OF
TECHNOLOGY,
BANGALORE

NAGARJUNA COLLEGE OF
ENGINEERING
AND
TECHNOLOGY, BANGALORE

MANGALORE INSTITUTE OF
TECHNOLOGY
AND
ENGINEERING, MOODBIDRI

MALNAD
COLLEGE
ENGINEERING, HASSAN

JAWAHARLAL
NEHRU
NATIONAL
COLLEGE
OF
ENGINEERING, SHIMOGA

JAWAHARLAL
NEHRU
NATIONAL
COLLEGE
OF
ENGINEERING, SHIMOGA

HMS
INSTITUTE
TECHNOLOGY, TUMKUR

37S_B_BE_046

37S_B_BE_033

37S_B_BE_027

37S_B_BE_022

37S_B_BE_043

37S_B_BE_044

37S_B_BE_006

15

16

17

18

19

20

21
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37S_B_BE_017

14

DESIGN AND DEVELOPMENT
OF A TWIN SCREW EXTRUDER
FOR PONGAMIA PINNATA
SEEDS
BIOLOGICAL CONVERSION OF
POULTRY WASTE TO
BIODIESEL USING ISOLATED
LIPASES FOR
TRANSESTERIFICATION
POWER GENERATION FROM
KITCHEN AND INDUSTRIAL
WASTEWATER USING
MICROBIAL FUEL CELLS
(MFSs) WITH GRAPHITE
CATHODE AND ANODE
PRODUCTION OF BIOFUEL
FROM SOIL AND WASTE
WATER ALGAE USING
VERTICAL REACTOR SYSTEM
BIOMASS GASIFIER STOVE
USING AGRICULTURAL
WASTE (CROP RESIDUE)

WASTE TO WEALTHBIODIESEL EXTRACTION
FROM SEWAGE SLUDGE AND
ENGINE PERFORMANCE
STUDIES WITH SEWAGE
SLUDGE BIODIESEL (SSB)
OPTIMIZATION STUDIES FOR
QUALITY BIODIESEL
PRODUCTION USING WASTE
VEGETABLE OIL
TRANSESTERIFICATION OF
PONGAMIA SEEDS USING
SOLID BASED CATALYST

MECHANICAL
ENGINEERING

BE

BE

BE

BIOTECHNOLOGY
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

BE

BE

BE

BE

BE

BIOTECHNOLOGY
ENGINEERING

MECHANICAL
ENGINEERING

CHEMICAL
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

MECHANICAL
ENGINEERING

PROF. VEERANNA D. K

PROF. SOUMYA AND
PROF. VINUTHA MOSES

PROF. VINUTHA MOSES
AND PROF. SOUMYA C

MRS. SHOBHA G

PROF.
CHANDRAKUMAR R

DR. RAJLAKSHMI M &
DR. S
SATYANARAYANA

DR. ROSHAN MAKAM &
MRS. KAVITHA S H

Dr. SHANKAR K S

Mr. VIKAS A BHAVI

MS. PRUTHVI
AVADHANI H A

MOSHAMI S SHAH

MS. PALLAVI P

MR. AMRUTHRAJ M

MR. SIDDHARTH
ROY CHOWDHURY

MR. VISHNU KUMAR

Mr. RAHUL K
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SHAIKH COLLEGE OF
ENGINEERING AND
TECHNOLOGY, BELGAUM

SAPTHAGIRI COLLEGE OF
ENGINEERING, BANGALORE

SAPTHAGIRI COLLEGE OF
ENGINEERING, BANGALORE

SAPTHAGIRI COLLEGE OF
ENGINEERING, BANGALORE

RV COLLEGE OF
ENGINEERING, BANGALORE

RV COLLEGE OF
ENGINEERING, BANGALORE

PES INSTITUTE OF
TECHNOLOGY, BANGALORE

PA COLLEGE OF
ENGINEERING, MANGALORE

37S_B_BE_045

37S_B_BE_039

37S_B_BE_052

37S_B_BE_057

37S_B_MSc_021

23

24

25

26

27
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37S_B_BE_054

22

PRODUCTION OF FATTY ACID
METHYL ESTERS FROM
SIMAROUBA OIL VIA
ULTRASONIC IRRADIATION
PROCESS, EFFECTIVE
UTILIZATION OF
BYPRODUCTS. TESTING AND
EXTRACTION OF
PHYTOCHEMICALS FROM
SIMAROUBA OIL AND CAKE
PERFORMANCE ANALYSIS OF
DUAL FUEL
ENGINE USING HCNG AS
PRIMARY FUEL
PRODUCTION OF
BIOETHANOL FROM KHAS
GRASS

STUDY AND
CHARACTERIZATION OF
SEMICARPUS ANACARDIUM
(MARKING NUT) SEED OIL AND
ITS PERFORMANCE TESTING
BY USING INTERNAL
COMBUSTION ENGINE
APPLICATIONS
PRODUCTION AND
OPTIMIZATION OF BIODIESEL
FROM MIXED FEED OIL USING
RESPONSE SURFACE
METHODOLOGY
PRODUCTION OF BIODIESEL
FROM SLAUGHTER-HOUSE
WASTE

BIOTECHNOLOGY

M.Sc

BE

BE

MECHANICAL
ENGINEERING

AUTOMOBILE
ENGINEERING

BE

BE

BIOTECHNOLOGY
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

BE

MECHANICAL
ENGINEERING

PROF. SUDHA
DESHMUKH

PROF. GIRISH N. M

MR. ARUN S B

MS. HALIMA JENISH &
MR. SRINIVAS B V

MS. NAVYA P N

PROF. VEERANNA D. K

MR. MICHAEL V L
CHHANDAMA

Mr. BHRATHKUMAR
G. HALYAL

MR. SHARATH M

MR. RIZWAN PASHA

MR. SIDDARATH N R

MR. RAGHAVENDRA
MAYEKAR
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BV BHOOMARADDI COLLEGE
OF ENGINEERING AND
TECHNOLOGY,
HUBLI
CENTRE FOR POST
GRADUATES STUDIES, JAIN
UNIVERSITY, BANGALORE

SIDDAGANGA INSTITUTE OF
TECHNOLOGY, TUMKUR

SIR M. VISVESVARAYA
INSTITUTE OF TECHNOLOGY,
BANGALORE

SIDDAGANGA INSTITUTE OF
TECHNOLOGY, TUMKUR

SHAIKH COLLEGE OF
ENGINEERING AND
TECHNOLOGY, BELGAUM

37S_B_MSc_006

37S_B_MSc_010

37S_B_MSc_019

37S_B_MSc_001

29

30

31

32

158

37S_B_MSc_011

28

PREPARATION OF
CELLULOSE ACETATE FROM
WASTE SHORTCUT COCONUT
COIR FOR APPLICATION AS
BIODEGRADABLE PACKING
MATERIAL FOR FOOD ITEMS

BIOCHEMICAL
CHARACTERIZATION OF
Hydnocarpus pentandra FOR
SEED OIL QUALITY, OIL CAKE,
SEED SHELL AND ITS
BIODIESEL PRODUCTION
POTENTIAL - A POTENTIAL
BIOFUEL FROM UTTARA
KANNADA DISTRICT OF
CENTRAL WESTERN GHAT
REGION OF KARNATAKA
DOCUMENTATION OF
NURSERY DISEASES OF
Pongamia pinnata AND
DEVELOPING EFFECTIVE
MANAGEMENT PACKAGE IN
HAVERI FOREST DIVISION
COMPARATIVE STUDY OF
PRODUCTION OF BIOFUEL
(ETHANOL) BY CHEMICAL AND
FUNGAL METHODS USING
VEGETABLES & FRUIT PEELS
DEGRADATION OF
LIGNOCELLULOSIC RAW
MATERIALS USING OYSTER
MUSHROOM (Pleurotus sp.)
MYCELIA FOR THE
PRODUCTION OF ETHANOL
M.Sc

M.Sc

M.Sc

BIOTECHNOLOGY

CHEMISTRY

M.Sc

FOREST BIOLOGY
AND TREE
IMPROVEMENT

BIOTECHNOLOGY

M.Sc

BIOCHEMISTRY

DR. A L MURALIDHARA

PROF. SHEEJA M S

PROF.
RENUKARADHYA K
MATH

DR. SURYANARAYA V

DR. P. RAMANA

MS. JAMUNA A R

MR. SANTHOSH
RUPERT J T

MR. SAPTARSHI
LAHIRI

MR. NAGARJUN N

MS. DHATHRI N R
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GOVERNMENT SCIENCE
COLLEGE, HASSAN

GARDEN CITY COLLEGE,
BANGALORE

GARDEN CITY COLLEGE,
BANGALORE

COLLEGE OF FORESTRY,
SIRSI

COLLEGE OF AGRICULTURE,
UNIVERSITY OF
AGRICULTURAL SCIENCES,
DHARWAD

37S_B_MSc_014

37S_B_MSc_005

37S_B_MSc_023

37S_B_MSc_026

37S_B_MSc_024

37S_B_MSc_017

37S_B_MSc_012

34

35

36

37

38

39

40

159

37S_B_MSc_013

33

UTILIZATION OF CANTEEN
AND CONVERT REFUSE OF
MOUNT CARMEL COLLEGE TO
HARVEST BIOFUEL
SCREENING OF SWEET
SORGHUM GENOTYPES FOR
HIGHER ETHANOL
PRODUCTION
GENETIC DIVERSITY STUDIES
ON
BIOFUELPLANTS IN
GULBARGA AND
BIDAR REGION

ISOLATION AND SCREENING
OF CRUDE GLYCEROL
UTILIZING MICROORGANISMS
FOR THE PRODUCTION OF
1,3-PROPANEDIOL
IDENTIFICATION AND
CHARACTERIZATION OF
POTENTIAL BIOFUEL ALGAL
STRAINS FROM THE
ENVIRONS OF GULBARGA
REGION
HEAVY METAL INDUCTION
FOR ENHANCED LIPID
PRODUCTIVITY IN FRESH
WATER MICROALGAE
NUTRITIONAL ANALYSIS OF
PONGAMIA SEED CAKE FOR
ANIMAL SUPPLEMENT

GENETIC DIVERSITY STUDY
OF Pongamia pinnata BY RAPD
ANALYSIS

M.Sc

BOTANY

ENVIRONMENTAL
SCIENCES

PLANT
BIOTECHNOLOGY

LIFE SCIENCE

BIOTECHNOLOGY

M.Sc

M.Sc

M.Sc

M.Sc

M.Sc

M.Sc

BIOTECHNOLOGY

BIOTECHNOLOGY

M.Sc

BIOTECHNOLOGY

DR. PRATIMA MATHAD

DR. K M HARINI KUMAR

DR. H S PADMA AND
MRS. PADMASHREE
KULKARNI

MRS. BABITHA B AND
DR. SAVITHA G

DR. SIBI G

DR. PRATIMA MATHAD

PROF. G R NAIK

PROF. G R NAIK

MR. BASAVARAJ
BELLADAL

MR. SADASHIVA D
CHIKKALAKI

MS. VISALAKSHI R

MS. RABIA ZAIB

MR. ANURAAG T S

MR. NAGARAJ

MS. RENU SHARMA

MR. PAVAN H
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GULBARGA UNIVERSITY,
GULBARGA

UNIVERSITY OF
AGRICULTURAL SCIENCES,
G.K.V.K., BANGALORE

MOUNT CARMEL COLLEGE,
BANGALORE

MAHARANI LAKSHMI AMMANNI
COLLEGE FOR WOMEN,
BANGALORE

INDIAN ACADEMY DEGREE
COLLEGE, BANGALORE

GULBARGA UNIVERSITY,
GULBARGA

GULBARGA UNIVERSITY,
GULBARGA

GULBARGA UNIVERSITY,
GULBARGA

37S_B_MTech_001

37S_B_MTech_011

37S_B_MTech_012

37S_B_MTech_014

37S_B_MTech_015

42

43

44

45

46
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37S_B_MSc_025

41

EFFECT OF ADDITIVE
HYDROGEN PEROXIDE ON
THE PERFORMANCE AND
EMISSION OF A DIESEL
ENGINE AT B20 BLEND
ULTRASONIC ASSISTED
BIODIESEL PRODUCTION
FROM WASTE COOKING OIL
AND STUDY OF
PERFROMANCE
CHARACTERISTICS IN A
SINGLE CYLINDER DIESEL
ENGINE

STABILITY ANALYSIS OF
BIODIESEL, ETHANOL AND
DIESEL BLENDS AND
PERFORMANCE TESTING OF
CI ENGINE WITH THESE
STABLE BLENDS
TREATMENT OF SUGAR
PROCESSING WASTE WATER
AND BIOGAS PRODUCTION
USING ALGAL BIOMASS

ISOLATION AND BIOCHEMICAL
CHARACTERIZATION OF
ANTIMICROBIAL
TRYPSIN INHIBITOR FROM
Pongamia pinnata
OIL SEED CAKE
INVESTIGATION ON
CONVERSION OF FLOWER
WASTES INTO BIO-ETHANOL
AND PERFORMANCE
EVALUATION ON SINGLE
CYLINDER IC ENGINE

M.Tech

M.Tech

MECHANICAL
ENGINEERING

M.Tech

MECHANICAL
ENGINEERING

ENVIRONMENTA
L ENGINEERING

M.Tech

M.Tech

THERMAL POWER
ENGINEERING

THERMAL POWER
ENGINEERING

M.Sc

BIOCHEMISTRY
AND
BIOTECHNOLOGY

DR. SHANKAR K S

MR. SANDEEP K

DR. BHARATI S METI

MR. S RAJESH

DR. S KUMARAPPA &
DR. B M KULKARNI

DR. SUNEETHA P

MRS. RAJESHWARI

MR. VINAY B

MS. SAILAJA B

MR. VICKY SINGHA

MR.
VEERABHADRAPPA
C BALIKAI

MS. ANITHA B R
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PA COLLEGE OF
ENGINEERING, MANGALORE

BTL INSTITUTE OF
TECHNOLOGY AND
MANAGEMENT, BANGALORE

BASAVESHWAR
ENGINEERING COLLEGE,
BAGALKOT

BAPUJI INSTITUTE OF
ENGINEERING AND
TECHNOLOGY, DAVANGERE

BAPUJI INSTITUTE OF
ENGINEERING AND
TECHNOLOGY, DAVANGERE

MAHARANI LAKSHMI AMMANNI
COLLEGE FOR WOMEN,
BANGALORE

37S_B_MTech_004

37S_B_MTech_005

37S_B_Mtech_017

48

49

50
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37S_B_MTech_016

47

COMMERCIALIZATION OF
BIODIESEL PRODUCTION
FROM NON-EDIBLE OIL SEEDS
USING MIXED BASE
CATALYST AND
PERFORMANCE STUDY ON CI
ENGINE
SCALE-UP,
CHARACTERIZATION AND
EFFICACY OF BIODIESEL
FROM WASTE SLUDGE PALM
OIL
PRE-TREATMENT OF SLUDGE
PALM OIL (SPO) TO EXTRACT
VITAMIN A AND VITAMIN E
BEFORE CONVERSION OF
SPO INTO BIODIESEL
CFD ANALYSIS OF
TURBOCHARGER TURBINE
THERMAL POWER
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

BIOTECHNOLOGY
ENGINEERING

THERMAL POWER
ENGINEERING

M.Tech

M.Tech

M.Tech

M.Tech

MR. PRAVEEN D

DR. H.G. NAGENDRA &
MR. SRINIVAS B V

MR. MANJUNATH R &
MR. SRINIVAS B V

DR. R SURESH & MR.
YATHISH K V

MR. NAVEEN B

MRS. ASHA S

MR. DEEPAK
BAJANTRI

MR. RAMESH N
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ADICHUNCHANAGIRI
INSTITUTE OF TECHNOLOGY,
CHIKAMAGALUR

SIR M. VISVESVARAYA
INSTITUTE OF TECHNOLOGY,
BANGALORE

SIR M. VISVESVARAYA
INSTITUTE OF TECHNOLOGY,
BANGALORE

SIDDAGANGA INSTITUTE OF
TECHNOLOGY, TUMKUR

37S_B_BE_029

37S_B_BE_001

37S_B_BE_004

37S_B_BE_042

37S_B_BE_037

37S_B_BE_050

37S_B_BE_051

37S_B_BE_015

37S_B_BE_032

37S_B_BE_010

2

3

4

5

6

7

8

9

10

11
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37S_B_BE_005

PROJECT REFERENCE
NUMBER

1

SL.
NO.

STUDIES ON EFFECT OF BIODEISEL ON THE ENGINE CRANKCASE LUBRICANT

NAGARJUNA COLLEGE OF ENGINEERING AND
TECHNOLOGY, BANGALORE

MANGALORE INSTITUTE OF TECHNOLOGY AND
ENGINEERING, MOODBIDRI

MALNAD COLLEGE OF ENGINEERING, HASSAN

JAWAHARLAL NEHRU NATIONAL COLLEGE OF
ENGINEERING, SHIMOGA

JAWAHARLAL NEHRU NATIONAL COLLEGE OF
ENGINEERING, SHIMOGA

HMS INSTITUTE OF TECHNOLOGY, TUMKUR

DAYANANDA SAGAR COLLEGE OF
ENGINEERING, BANGALORE

BV BHOOMARADDI COLLEGE OF ENGINEERING
AND TECHNOLOGY, HUBLI

BAPUJI INSTITUTE OF ENGINEERING AND
TECHNOLOGY, DAVANGERE

BAPUJI INSTITUTE OF ENGINEERING AND
TECHNOLOGY, DAVANGERE

ADICHUNCHANAGIRI INSTITUTE OF
TECHNOLOGY, CHIKAMAGALUR

COLLEGE
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FEASIBILITY OF CASHEW NUT SHELL AS A SOURCE OF BIO-DIESEL AND SOLID
BRIQUETTES

EVALUATION OF VEGETABLE BASED CUTTING FLUIDS IN TURNING AA6061 WITH
MINIMUM QUANTITY LUBRICATION

CONVERSION OF BIOGAS INTO FUEL OIL (METHANOL) AND PARAMETRIC STUDY ON
APPLICATION OF BIOGAS IN IC ENGINE

SOLAR ENERGY SUPPORTED BIODIESEL PRODUCTION UNIT

DESIGN AND DEVELOPMENT OF ECO-FRIENDLY COMPOSITE BIO-MASS BRIKETTS

MANUFACTURE OF C-11 COMPOUNDS FROM CASTOR OIL

EFFECT OF COMBUSTION CHAMBER SHAPES AND EGR ON THE PERFORMANCE OF
BIODIESEL FUEL ENGINES

ISOLATION OF PLANT STEROLS FROM MICROWAVE PRE TREATED JATROPA CAKE

VALUE ADDED UTILIZATION OF CRUDE GLYCEROL

BIOCHEMICAL CONVERSION OF WATER HYACINTH (EICHHORNIA CRAASSIPES) TO BIO
DIESEL

PROJECT TITLE

List of Projects selected for Final Seminar and Exhibition held at
B.V. Bhoomaraddi College of Engineering and Technology, Hubli on 28th and 28th July 2014

37S_B_BE_055

37S_B_BE_017

37S_B_BE_046

37S_B_BE_033

37S_B_BE_027

37S_B_BE_022

37S_B_BE_043

37S_B_BE_044

37S_B_BE_006

37S_B_BE_054

37S_B_BE_045

37S_B_BE_039

13

14

15

16

17

18

19

20

21

22

23

24

163

37S_B_BE_013

12

PRODUCTION OF BIODIESEL FROM SLAUGHTER-HOUSE WASTE

PRODUCTION AND OPTIMIZATION OF BIODIESEL FROM MIXED FEED OIL USING
RESPONSE SURFACE METHODOLOGY

SIR M. VISVESVARAYA INSTITUTE OF
TECHNOLOGY, BANGALORE

SIDDAGANGA INSTITUTE OF TECHNOLOGY,
TUMKUR

SHAIKH COLLEGE OF ENGINEERING AND
TECHNOLOGY, BELGAUM

SHAIKH COLLEGE OF ENGINEERING AND
TECHNOLOGY, BELGAUM

SAPTHAGIRI COLLEGE OF ENGINEERING,
BANGALORE

SAPTHAGIRI COLLEGE OF ENGINEERING,
BANGALORE

SAPTHAGIRI COLLEGE OF ENGINEERING,
BANGALORE

RV COLLEGE OF ENGINEERING, BANGALORE

RV COLLEGE OF ENGINEERING, BANGALORE

PES INSTITUTE OF TECHNOLOGY, BANGALORE

PA COLLEGE OF ENGINEERING, MANGALORE

NITTE MEENAKSHI INSTITUTE OF
TECHNOLOGY, BANGALORE

NITTE MEENAKSHI INSTITUTE OF
TECHNOLOGY, BANGALORE
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STUDY AND CHARACTERIZATION OF SEMICARPUS ANACARDIUM (MARKING NUT) SEED
OIL AND ITS PERFORMANCE TESTING BY USING INTERNAL COMBUSTION ENGINE
APPLICATIONS

BIOMASS GASIFIER STOVE USING AGRICULTURAL WASTE (CROP RESIDUE)

PRODUCTION OF BIOFUEL FROM SOIL AND WASTE WATER ALGAE USING VERTICAL
REACTOR SYSTEM

POWER GENERATION FROM KITCHEN AND INDUSTRIAL WASTEWATER USING
MICROBIAL FUEL CELLS (MFSs) WITH GRAPHITE CATHODE AND ANODE

BIOLOGICAL CONVERSION OF POULTRY WASTE TO BIODIESEL USING ISOLATED
LIPASES FOR TRANSESTERIFICATION

DESIGN AND DEVELOPMENT OF A TWIN SCREW EXTRUDER FOR PONGAMIA PINNATA
SEEDS

TRANSESTERIFICATION OF PONGAMIA SEEDS USING SOLID BASED CATALYST

OPTIMIZATION STUDIES FOR QUALITY BIODIESEL PRODUCTION USING WASTE
VEGETABLE OIL

WASTE TO WEALTH-BIODIESEL EXTRACTION FROM SEWAGE SLUDGE AND ENGINE
PERFORMANCE STUDIES WITH SEWAGE SLUDGE BIODIESEL (SSB)

PRODUCTION OF BIODIESEL FROM PROCESSED WASTE MEAT AND POULTRY - STUDY
OF ITS PROPERTIES, PERFROMANCE AND EMISSION CHARACTERISTICS AS A
BLENDED FUEL ON IC ENGINE

PERFORMANCE STUDY OF DIESEL ENGINE USING METHYL ESTER OF WATER MELON
SEED OIL (BIODIESEL) AS A FUEL
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NUTRITIONAL ANALYSIS OF PONGAMIA SEED CAKE FOR ANIMAL SUPPLEMENT
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HEAVY METAL INDUCTION FOR ENHANCED LIPID PRODUCTIVITY IN FRESH WATER
MICROALGAE

IDENTIFICATION AND CHARACTERIZATION OF POTENTIAL BIOFUEL ALGAL STRAINS
FROM THE ENVIRONS OF GULBARGA REGION

ISOLATION AND SCREENING OF CRUDE GLYCEROL UTILIZING MICROORGANISMS FOR
THE PRODUCTION OF 1,3-PROPANEDIOL

GENETIC DIVERSITY STUDY OF Pongamia pinnata BY RAPD ANALYSIS

PREPARATION OF CELLULOSE ACETATE FROM WASTE SHORTCUT COCONUT COIR
FOR APPLICATION AS BIODEGRADABLE PACKING MATERIAL FOR FOOD ITEMS

DEGRADATION OF LIGNOCELLULOSIC RAW MATERIALS USING OYSTER MUSHROOM
(Pleurotus sp.) MYCELIA FOR THE PRODUCTION OF ETHANOL

COMPARATIVE STUDY OF PRODUCTION OF BIOFUEL (ETHANOL) BY CHEMICAL AND
FUNGAL METHODS USING VEGETABLES & FRUIT PEELS

DOCUMENTATION OF NURSERY DISEASES OF Pongamia pinnata AND DEVELOPING
EFFECTIVE MANAGEMENT PACKAGE IN HAVERI FOREST DIVISION

BIOCHEMICAL CHARACTERIZATION OF Hydnocarpus pentandra FOR SEED OIL QUALITY,
OIL CAKE, SEED SHELL AND ITS BIODIESEL PRODUCTION POTENTIAL - A POTENTIAL
BIOFUEL FROM UTTARA KANNADA DISTRICT OF CENTRAL WESTERN GHAT REGION OF
KARNATAKA

PRODUCTION OF BIOETHANOL FROM KHAS GRASS

PERFORMANCE ANALYSIS OF DUAL FUEL ENGINE USING HCNG AS PRIMARY FUEL

PRODUCTION OF FATTY ACID METHYL ESTERS FROM SIMAROUBA OIL VIA
ULTRASONIC IRRADIATION PROCESS, EFFECTIVE UTILIZATION OF BYPRODUCTS.
TESTING AND EXTRACTION OF PHYTOCHEMICALS FROM SIMAROUBA OIL AND CAKE
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CFD ANALYSIS OF TURBOCHARGER TURBINE
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PRE-TREATMENT OF SLUDGE PALM OIL (SPO) TO EXTRACT VITAMIN A AND VITAMIN E
BEFORE CONVERSION OF SPO INTO BIODIESEL

SCALE-UP, CHARACTERIZATION AND EFFICACY OF BIODIESEL FROM WASTE SLUDGE
PALM OIL

COMMERCIALIZATION OF BIODIESEL PRODUCTION FROM NON-EDIBLE OIL SEEDS
USING MIXED BASE CATALYST AND PERFORMANCE STUDY ON CI ENGINE

ULTRASONIC ASSISTED BIODIESEL PRODUCTION FROM WASTE COOKING OIL AND
STUDY OF PERFROMANCE CHARACTERISTICS IN A SINGLE CYLINDER DIESEL ENGINE

EFFECT OF ADDITIVE HYDROGEN PEROXIDE ON THE PERFORMANCE AND EMISSION
OF A DIESEL ENGINE AT B20 BLEND

TREATMENT OF SUGAR PROCESSING WASTE WATER AND BIOGAS PRODUCTION
USING ALGAL BIOMASS

STABILITY ANALYSIS OF BIODIESEL, ETHANOL AND DIESEL BLENDS AND
PERFORMANCE TESTING OF CI ENGINE WITH THESE STABLE BLENDS

INVESTIGATION ON CONVERSION OF FLOWER WASTES INTO BIO-ETHANOL AND
PERFORMANCE EVALUATION ON SINGLE CYLINDER IC ENGINE

ISOLATION AND BIOCHEMICAL CHARACTERIZATION OF ANTIMICROBIAL
TRYPSIN INHIBITOR FROM Pongamia pinnata OIL SEED CAKE

GENETIC DIVERSITY STUDIES ON BIOFUELPLANTS IN GULBARGA AND BIDAR REGION

SCREENING OF SWEET SORGHUM GENOTYPES FOR HIGHER ETHANOL PRODUCTION

UTILIZATION OF CANTEEN AND CONVERT REFUSE OF MOUNT CARMEL COLLEGE TO
HARVEST BIOFUEL

