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ESTABLISHMENT: 2017

ENTRANCE TO PHYSICS ENTRANCE TO THE NOEL-EFNMR LAB
RESEARCH LAB IN THE
MAIN BLOCK

EFNMR MEASURMENTS CONDUCTIVITY MEASURMENTS

VISION
“Excel in imparting knowledge in Physics and Propel Scientific
Research to Technological Horizon”

MISSION OF THE LAB

» To generate PhD projects based on the scientific objectives of the lab.

» To generate mini/major projects for undergraduates (B.E.) and post-
graduates (MTech. / M.Sc.) awarding for their respective master’s thesis.

» To build Memorandum of Understanding (MOU) with
Industries/Companies/Universities.

» To attract research funding from various government and non-government

funding agencies.
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RESEARCH INTERESTS OF THE LAB

 Fundamental research in the areas of interests that mainly focuses on
smart materials, conducting polymers and Organic solar cells for advanced

engineering applications.

* The other area that the lab is interested is in Nuclear Magnetic Resonance
spectroscopy, Solid-state NMR of paramagnetic complexes, Paramagnetic
Li-Na Battery materials and Earth’s Field NMR studies of these potential

systems.

* The lab also focuses on Quantum Chemical calculations such as density
functional theory (DFT) using GAUSSIAN 16 to extract some important
physical parameters from organic/metal-organic structures which finds

application as smart materials.
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INTRODUCTION

Nano-Organic Electronic Lab (NOEL) integrated with Earth’s Field Nuclear
Magnetic Resonance (EFNMR) facility, a research and development wing of
Alva’s Education Foundation (AEF) would aim at syntheses, design and
fabrication and characterization of smart materials which find their use in
advanced applications in sensors, biocompatible materials, green energy
harnessing devices (such as Organic solar cells) etc. On the one hand
NOEL lab would take up the task of syntheses, design and fabrication of
these potential materials; on the other hand EFNMR lab would deal with
the analytical part of the research along with advanced theoretical and
computational calculations such as density functional theory (DFT)
calculations on these smart materials. In this way NOEL-EFNMR lab along
with computational techniques forms the strong work horse for the
establishment of Research and Development wing of Department of
Engineering Physics, Alva’s Institute of Engineering and Technology,
Mijar, Moodbidri.

The following briefly defines the vision of NOEL-EFNMR lab:

» Sensors: syntheses, design and fabrication of conducting polymer
based materials for sensor applications in technological and medical
world.

» Design and Fabrication of Organic Solar Cells.

» In situ Nuclear Magnetic Resonance (1D/2D) measurements/ (3D)
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Imaging of (a.) Conducting polymers, Solar Cells: electrical
measurements), (b.) Sensors: optical, heat and gas, (c.) Agro:
systematic study of oil yield of line-seed, groundnut and other seeds,
also NDT against adulteration, (d.) Petrochemicals: Higher chain
hydrocarbons (d.) Small animal 1D/2D NMR and MRI: to
understand biological activity (Enzymatic reaction)

As Fund generating unit: (i.) NDT facility for Pharmaceutical,
Chemical and Agro industries, (ii.) External Research/ Academic

users, (iii.) Internal Research/ Academic users (subsidized).
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FACILITIES AT THE NOEL-EFNMR LAB

Material Research Facility -synthesis

Sonicator

Hot air oven

EANER

Small scale polymer syntheses set-ups

HOT AIR OVEN ULTRASONIC
CLEANER

Characterization Facility —instruments

Digital Source meter — Tektronix

KEITHLEY

KIETHLEY’S
DIGITAL SOURCE

Earth’s Field NMR spectrometer METER - 2450

NMR relaxation measurement
Diffusion measurements at zero/ultra-low magnetic field

1D/2D/3D EFMRI for quantitative measurements & other imaging
experiments

MAGRITEK’S TERRANOVA EFNMR/MRI
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REPORTS ON RESEARCH ACTIVITIES
DURING 2017-18 IN THE LAB
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The Students of Masters of Physics utilize the lab for their master’s project
(Thesis) and the below table details out the list of students and their project
supervisor with topic who have utilized the lab for the same.

FACULTY

Dr. Ramaprasad A. T.

SL TITLE OF THE MASTER’S R
No. THESIS STUDENT’S NAME
. ) ) Anchaleen Pius
Optical apd Electrical Propertles Sampath
1. | of Polyaniline Blend With Siddharth Jain
PVA /Pullulan
Optical And Electrical Properties | Ashwini PR
2. | of Poly-pyrrole Blend with Shanthala
Pullulan/PVA Sushmitha Hegde
DC Electrical conduction Jyothsna
3. | mechanism of chitin polyaniline | Nikhitha S
copolymer Parthavee Jain M
. . Bhargav H. Patil
Solid state NMR of paramagnetic .
4 Cu(Il) 2-Pyrazinecarboxylate salt Pampa Peraje
u xy Dinesh N. Naik
) Rashmitha Shetty
NMR studies of natural products J
. . yothsna M. M.
and herbs of medicinal .
S. . . o . Pooja H. S.
importance in combination with )
. . Princy N. P.
quantum chemical calculations

Dr. Shashi Kumar K.

8|Page




Alva’s Institute of Engineering & Technology

_q‘_'.'}“% Shobhavana Campus, Mijar, Moodbidri, D.K - 574225
1,_@_,- Phone: 08258-262725, Fax: 08258-262726

OUTCOME OF RESEARCH AT NOEL-EFNMR LAB, DEPT. OF PHYSICS AS
MASTER THESIS OF M-Sc PG STUDENTS DURING 2017-18

MANGALORE SV} UNIVERSITY

A Project Report on

“SOLID STATE NUCLEAR: MAGNETIC RESONANCE OF
PARAMAGNETIC METAL-ORGANIC 2-PYRAZINE

CARBOXYLATE COPPER (I1) SALT IN COMBINATION WITH
DENSITY FUNCTIONAL THEORY (DFT) CAI.CUIATION"

™

A dissertation sobmmed to Mungulore Unlversily in par:

During the ccndemu yedr

Submi"éd .by 4

Bhurguvu H. Patll
Pumpu Peruie g
Dinesh Nundnyyu Nmk TR

DEPARTMENT OF PG STUDIES IN PHYSICS "?3{ i
ALVA’S COLLEGE, "3
MOODBIDRI, D.K. - 574227 -
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A Project Report on

“Solid State Nuclear Magnetic Resonance of
Paramagnetic Metal-Organic 2-Pyrazine Carboxylate
Copper (IT) salt in combination with Density functional
theory (DFT) calculation”

A dissertation submitted to Mangalore University in partial fulfillment of
the requirements for the award of degree of

MASTER OF SCIENCE IN PHYSICS
During the academic year 2017-18

.Submitted by
Bhargava H. Patil
Pampa Peraje

Dinesh Nandayya Naik
A

S

)

\

¢
I

DEPARTMENT OF PG STUDIES IN PHYSICS

ALVA’S COLLEGE,
MOODBIDRI, D.K. - 574227

DEPARTMENT OF PG STUDIES IN PHYSICS
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ALVA’S COLLEGE
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CERTIFICATE

This is to certify that the dissertation entitled “Solid State Nuclear Magnetic Resonance of
Paramagnetic Metal-Organic 2-Pyrazine Carboxylate Copper(II) salt in combination
with Density functional theory(DFT) calculation” submitted by Mr. Bhargava H. Patil,
Mr. Pampa Peraje, Mr. Dinesh Nandayya Naik bearing registration number
169984008,30,12 respectively is a record of project work carried out at Alva’s Institute of
Engineering & Technology (AIET), Mijar and Institut des Molécules et Matériaux du Mans
(IMMM). Universit¢é du Maine, Le Mans, France under the Supervision of Dr. Shashi
Kumar K. towards the partial fulfillment of Project work (PHP-559) required for the award
of degree of MASTER OF SCIENCE IN PHYSICS from Mangalore university for the
academic year 2017-2018.

Coordinator

Approved and submitted to Mangalore University.

Principal
Date:
Place: Moodbidri
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ABSTRACT

I'he purpose of our thesis is to understand the current developed techniques in Solid-state
nuclear magnetic resonance(ssNMR) of paramagnetic metal organic system in combination with
quantum chemical calculation method such as density functional theory (DFT) and hence to
apply the same to paramagnetic metal organic sy stem 2-Pyrazine carboxylate Copper(ll) salt

NMR is mostly performed on diamagnetic systems and the information obtained from it is
rich of structural information. Despite the success of ssNMR it is very difficult to assign the
NMR signals in the paramagnetic complexes. Signals from ssNMR of paramagnetic materials
suffer from huge loss of sensitivity and resolution due to hyperfine interaction. Out of many
interactions found in ssNMR the interaction between the unpaired electron and nucleus which
causes the hyperfine splitting is the strongest in paramagnetic NMR. In one hand large
broadening of signals which is due to the fast relaxation of nucleus causes huge loss in sensitivity

and resolution. On the other hand diamagnetic shifts which contain valuable structural

information are masked by Fermi contact interaction.

um ssNMR of paramagnetic systems is still unexplored topic because of limited
and dlﬁiculty in assignment due to Iarge paramagnetic shifts. In 2006 Ishii

. ction in our ssNMR of organic system with transition metal ion as
which is responsible for large shifts causes severe problems in
) lllm it accounts to better spectral dispersion and hence enhances
exploit this idea similar to Ishi et al,' Kervem et al®
al and a well resolved "*C and even 'H solid state NMR
¢ systems was obtained using a simple Hahn-echo/ 1D-
in paramagnetic systems allows one to reduce
of experiments and hence increase the signal to
itivity. Fermi contact shifts are characteristics of

ve theoretically calculated the Fermi contact
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shift. Our work is the first attempt to study the ssNMR spectra of 2-Pyrazine carboxylate
copper(11) salt up to date. We have compared the experimental ssNMR shifts with the shifts from
DFT for 2-Pyrazine carboxylate copper(ll) salt. In paramagnetic metal-organic complexes the

carbon- 13 relaxation caused by the dipolar interaction with the unpaired electron depends on the

distance of the carbon atoms to the central metal ion, therefore its rates in principle contain

. a. g " 1 3o . 2
structural information. The thesis is confined to "H and ¢ ssNMR signal assignments of

ramagnetic 2-Pyrazine carboxylate Cu(ll) salt. This work assumes conceptual explanation of
i p 3 p

paramagnetic relaxation in paramagnetic metal organic complexes that are previously understood

) . 2 1.3.4.35.108
and explained in references.' "

Novelty of this Report: The NMR spectral studies of 2-Pyrazine carboxylate copper(ll) salt

using ssNMR is nowhere reported, in this report 2-Pyrazine carboxylate copper(ll) salt is

characterized using ssNMR and the results were compared with the theoretically generated NMR

(using Gaussian 09) for the first time.
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A Project Report on
“Nuclear maguetic resonance studies of natursl products and herbs of

wediciaal importance in combination with Quantum chemical esleulstion”. '

A dissertation submitted to Mangalore University in partial fulfiliment of
 the requirements for the award of degree of

MASTER OF SCIENCE IN PHYSICS

During the academic year 2017-18

Jothsna M. M
Pooja H. S
Princy N. P

| Rashmitha. S




Alva’s Institute of Engineering & Technology

I

Shobhavana Campus, Mijar, Moodbidri, D.K - 574225
Phone: 08258-262725, Fax: 08258-262726

2
=
>

ol
©

MANGALORF, i’”ﬁ} UNIVERSITY

A Projeet Report on
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Nuclear magnetic resonance studies of natural products and herbs of

nel e in e : - . . . . . . Ly
medicinal importance in combination with Quantum chemical calculation

A dissertation submitted to Mangalore University in partial fulfillment of

the requirements for the award of degree of
MASTER OF SCIENCE IN PHYSICS

duringthe academic year 2017-18

Submitted by
Jothsna M. M 169984020
Pooja H. S 169984031
Princy N. P 169984035
Rashmitha. S 169984037
<,

DEPARTMENT OF PG STUDIES IN PHYSICS
ALVA’S COLLEGE,

MOODBIDRI, D.K. - 574227
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CERTIFICATE

This 1s to certify that the dissertation entitled “Nuclear magnetic resonance studies of
natural products and herbs of medicinal importance in combination with Quantum
chemical calculation” submitted by

Ms. Jothsna M. M
Ms. Pooja H. S
Ms. Princy N. P

Rashmitha. S

bearing registration number 169984020, 169984031, 169984035, 169984037 respectively is
a record of project work carried out at AIET Mijar under the Supervision of Dr.Shashikumar

K towards the partial fulfillment of Project work (PHP-559) required for the award of degree

of MASTER OF SCIENCE IN PHYSICS from Mangalore university for the academic year

2017-2018.
5 i
= o vV
Infernal guide oulﬁq 6. s.“d\es‘\n iy
Dep“““'“‘ Moodbl!
Approved and submitted to Mangalore Unive®¥§>
\\
Date: d8-4-g0!
e O,
MOODRIOR! - 574 ./

Place: Moodbidri
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patural products and herbs of medicinal importance in combination with Quantum
chemical caleulation® has been carried out by me at Alva’s college, Moodbidri under the
guidance of Dr Shashikumar K, Department of  Physics, AIET Mijar, during the academic
vear 20172018 This report s submitted to Mangalore University for the partial fulfillment
of the requirement for Project work (PHP - 559) for the award of the degree of Master of

Science in Physics

-

L g W .S

Date: 92¢|o4l 01 i

Place: Moodbidri (Name of the student)

L Rewahwuitha & ]
L Jothona. M M
[ Pojjoe H.S )
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Abstract:

The purpose of our project is to have conceptual understanding of application of Nuclear
magnetic resonance spectroscopy on natural products and herbs of medicinal importance
mmmwwmm.mmcymmmumuummoraﬂmm
curcumin using the Density functional theory. DFT calculation of Natural products have
played a critical role in the identification of numerous medicines. The utility of natural
products as biological function modifiers has won considerable attention. For this reason, the
goal of our project work is to show the utility of NMR spectroscopy rmuzqmmw
analysis of caffeine and curcumin extracted from natural products like coffee and turmeric.

Therefore. we have concentrated on obtaining 'H and 'C NMR signals of caffeine and curcm'nlm
| calculations such as Density

molecules and 1o assess these signals using the quantum chemica
functional theory calculations to elucidate the structural information. In DFT calculation
Geometry optimization and NMR chemical shift calculations at Hartree-Fock level, using

hybrid B3LYP method and 6-311G (d) basis set, are applied as tools in the structural
arried out to

characterization of these molecules. A comparison with the method was ¢

electron correlation contributions to the calculation of NMR chemical shifts and

1o extend the applicability of such computational methods to the interpretation of

Scanned with CamScanner
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OUTCOME OF RESEARCH AT NOEL-EFNMR LAB
THROUGH PUBLICATIONS DURING 2017-18

1. Analysis of the barriers for implementing green supply chain management
(GSCM) practices on organic irrigation: An interpretive structural modelling (ISM)
approach, Atul K. Shrivastava, Satyam Kumar, Shashi Kumar Kumara Swamy, Anil
Midathada and Uday Krishna Ravella, July 2017, International Journal of Mechanical
Engineering and Technology, 8 (7), 1446

2. Aluminum MMCS Reinforced with HBN —Review, Kumari Ambe Verma, Shashi
Kumar Kumara Swamy, Dr. G. K. B. Nair, Dr. Uday Krishna Ravella, July 2017,
International Journal of Mechanical Engineering and Technology, 8 (7), 1532

3. Investigation of Microstructure Of Cyclically Cryogenically Treated Specimens Of
SS316L And Comparison Of Its Mechanical Properties With Cyclically Heat Treated
Specimens, Ravi Kumar, Ankit Singh, Shashi Kumar Kumara Swamy, Anil Midathada and
Uday Krishna Ravella, July 2017, International Journal of Mechanical Engineering and
Technology, 8 (7), 1726

4. Morphology and miscibility of chitin-polyaniline blend, AT Ramaprasad, V Rao,
2017, Current Science, 2415-2423

5. Synthesis and characterization of poly-pyrrole grafted chitin, AT Ramaprasad, D
Latha, V Rao, 2017, Journal of physics and chemistry of solids, 104, 169-174


https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=2Wbzd6IAAAAJ&sortby=pubdate&citation_for_view=2Wbzd6IAAAAJ:Tyk-4Ss8FVUC
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The Students of Masters of Physics utilize the lab for their master’s project
(Thesis) and the below table details out the list of students and their project
supervisor with topic who have utilized the lab for the same.

Sl TITLE OF THE MASTER’S ,

No. THESIS STUDENT’S NAME FACULTY
Synthesis And Characterization | Adithya K P

1. | of Polyaniline Grafted Athira T
PVA /Pullulan Blend Rachana T A

Dr. Ramaprasad A. T.

Polyaniline Grafted Anjali George

2. | Chitosan/PVA Blend as Sreelekha M
Radiation Attenuators Traicy Mathew

Sushmitha Salian
Ultra-Low Field Nuclear Magnetic | - 02 Y
ra-Low Fie uclear Magnetic | .+ Thomas Dr. Shashi Kumar K.

3. | Resonance (NMR) Measurement Vandana H

Using Earth’s Field NMR Set-up Vrinda Surendran V
Sandra Thomas
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OUTCOME OF RESEARCH AT NOEL-EFNMR LAB, DEPT. OF PHYSICS AS
MASTER THESIS OF M-Sc PG STUDENTS DURING 2018-19
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MANGALORE = UNIVERSITY
A Project Report on
“ULTRA LOW FIELD NUCLEAR MAGNETIC
RESONANCE (NMR) MEASUREMENT USING EARTH’S
FIELD NMR SETUP”

A dissertation submitted to Mangalore University in partial fulfillment

of the requirements for the award of degree of
MASTER OF SCIENCE IN PHYSICS

During the academic year 2018-19
Submitted by

Sandra Thomas
Sneha PV
Sushmitha S Salian
Vandana H

Vrinda Surendran VV
Register Number:
175026020,175026023, 175026028 175026029,175026030

),
[ n]

DEPARTMENT OF PG STUDIES IN PHYSICS
ALVA’S COLLEGE,
MOODBIDRI, D.K. - 574227
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CERTIFICATL

This is to certify that the dissertation entitled “Ultra low field nuclear
magnetic resonance (NMR) ‘using carth field nuclear magnetic
resonance (EFNMR) setup” submitted by Ms. Sandra Thomas, Ms.
Sneha P V, Ms. Sushmitha S Salian, Ms. Vandana H, Ms. Vrinda
Surendran V.V bearing registration numbers 175026020, 175026023,
175026028, 175026029 ,175026030 is a record of project work carried
out at Alva’s Institute of Engineering & Technology(AIET), Mijar under
the Supervision of Dr. Shashi Kumar K towards the partial fulfillment
of Project work (PHP-559) required for the award of degree of MASTER
OF SCIENCE IN PHYSICS from Mangalore University for the
academic year 2018-2019.

Internal guide Coordinator
Co - Ordinator
Department of P. G. Studies in Physics
Alva's College, Moodbidri - 574 227.

Approved and submitted to Mangalore University.

\ A il
Date: g) ({ 2o j Prihcipal
Place: Moodbidri Frincipal
ALVA'S COLLEGE
MOQDBIDRI - 574 227
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CERTIFICATI

This s to certify that from second year Ms. Sandra Thomas, Ms, Sncha
PV, Ms. Sushmitha S Salian, Ms. Vandana I, Ms. Vrinda
Surendran V.V bearing registration numbers 175026020, 175026023,
175026028, 175026029 ,175026030 M.Sc. (Physics), Centre for Post
Graduate Studies and Research, Alva’s College, Moodbidri,
Karnataka has worked on the project entitled “Ultra low field nuclear
magnetic resonance (NMR) using carth field nuclear magnetic
resonance (EFNMR) set up”. This work is for partial fulfillment of
Project work (PHP-559) required for the award of degree of MASTER
OF SCIENCE IN PHYSICS from Mangalore University for the
academic year 2018-2019.
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DECLARATION

I hereby declare that the project work entitled “Ultra low field nuclear
magnetic resonance (NMR) wusing earth field nuclear magnetic
resonance (EFNMR) set up” has been carried out by me at Alva’s
Institute of Engineering & Technology(AILET), Mijar under the guidance
of Dr.Shashi Kumar K, during the academic year 2018-2019. This report
is submitted to Mangalore University for the partial fulfillment of the
requirement for Project work (PHP — 559) for the award of the degree of

Master of Science in Physics.

Date:

Place: Moodbidri
(NAME OF THE STUDENTS)

Sandra Thomas @@
Sneha PV gé

Sushmitha S Salian efgu@
Vandana H ZmetmaH

Al
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ABSTRACT

The main aim of our report is to comprehend the fundamental aspects of
NMR or FFNMR by using Magritek’s Terranova Spectrometer. During
the signal acquisition from EFNMR setup, the NMR signal is hindered by
the external clectric fields from main AC line of 50 Hz, signals from
nearby electronic instruments ete. So the main goal is to reduce the level
of noise using some shield and to get a decent signal free of noise. For
this purpose, we are fabricating Faraday cage using conducting material
like aluminium, gold, copper etc. We prefer aluminium as it is
inexpensive compared to other materials. The effectiveness of shield can
be obtained from the consideration of skin depth. The thickness of the
shield was found using the skin depth formula. So Faraday cage of 1cm
thickness is fabricated. After the fabrication, some basic experiments are
performed with and without using Faraday cage to observe the reduction

in the noise from the NMR signal.
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Abstract

The purpo .
e m—— ::W thesis is to understand the current developed techniques in
in oombinnionu:.,-ﬂ, gnetic resonance(NMR) of paramagnetic metal organic system
theory (DFT) and h:::‘ t:"n chemical calculation method such as density functional

. 0 apply the ; : i
phthalocyanine (CuPc) complexes. same 1o paramagnetic metal organic COPPET

w?dr\:l': ;sp::l‘:e;“g:'mp::vt:;fulldmcthod er the identification of organic cmppounds and is
- in'f e any fie ﬂNMR 1s mostly performed on dlamagnghc systems and

- ion obfalned from it is rich of structural information. Despite the success of
NMR it is very difficult to assign the NMR signals in the paramagnetic complexes.
Slgnals. from NMR of paramagnetic materials suffer from huge loss of sensitivity and
'rwoluu(.m due to hyperfine interaction. Out of many interactions found in NMR the
ewcion between the unpaired electron and nucleus which causes the hyperfine
sph.ttmg is the strongest in paramagnetic NMR. In one hand large broadening of signals
which is due to the fast relaxation of nucleus causes huge loss in sensitivity and
resolution. On the other hand diamagnetic shifts which contain valuable structural
information are masked by Fermi contact interaction. Recent developments in the area
of solution state NMR of paramagnetic metal-organic systems such as results from the
work of Pell et al.® , Bertini et al.,*’ form the major inspiration of this work.

Nuclear magnetic shielding tensors of PC, CuPc and Znpc been calculated at density

functional B3LYP using the gauge independent atomic orbital (GIAO) method. The

used were optimized using the 6-31 1G, 6311D(d) basis set and the NMR
re performed using 6-31 1G(d,p) basis sets. The calculated NMR
hemical shifts of phthalocyanine and metal phthalocyanine are
calculations as well as experimental data and satisfying results
NMR calculations are extended to metal-free and metal-
first time and the results are compared with experimental data
al shifts of the atoms in these compounds are assigned according

a available.
Nbi
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0| 33BA0F B, d0Baddor® zﬁdmg n, By, A, Jwaau‘ 65 2083Jabdont R
U508, 03n 833 (2.630°.8- 931) 3z IOAG “Monitoring Food Adulteration in Liquid
Dietary Produce Using Earth's Field Nuclear Magnetic Resonance (EFNMR)
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590 so-egBorf ik SeaBorf AV B} 8 BUPRo3
Table 1: PART-A &5 = ) AB0moR00B VBT
Bd s i BT 03 (Be. VYD)
daid oar-desdon® 2 =
B I .. - S .
@-dodo
B UV-VIS NIR\pIZTr&lmlu (Double validation of 01 900,000
FFNMR as Food adulteration monitoring tool ) 230,000
2 | Glove Box (Inert storage space for dry liquid produce 01 b=t
samples of longer shelf life viz., oils, syrups, honey etc.)
A) a-tjodof 23 11,30,000.00
andyabes oot
3| Refrigerator (Inert storage space for wet liquid produce 01 31,000
samples of shorter shelf life viz., Milk, Clarified Butter,
Cream etc.)
4 Desktop Computer Workstation with monitor (Ior 01 99,000
EFNMR/MRI data acquisition and processing)
5 / Hot Air Oven (Homogenous heating of the samples and 01 50,000
dry estimation of adulterants)
6 } Magnetics Stirrer Ceramic Hot Plate(Homogenizing 01 20,000
Il samples before EFNMR measurement)
L 7 { Micro-pipette with disposable tips (Used in samples 02 20,000
preparation for EFNMR experiment)
[ ] B) dnayaber ok’ 3ed 2,20,000.00 |
L ] WD), FORF-JesBort o3 (a+B) 13,50,000.00
L - SesBort B3
Ll l Chemicals/Glassware/plastic ware/ Biological specimens 90,000
LZ ‘ Electrical & Electronics spare parts 11,250
L 3 l Mechanical spare parts 11,250
L«% Contingency 30,000
| 5 | Books and Journal 7,500
%y, esdort Rl 1,50,000.00
WL, o -TGesdors &) Jeddor¢ 3e3 15,00,000.00

Table 2: Fo*-Tes00rf &) Fes8Bor' ISR eveneds 8 Bed ~edeNG:

L 38wy

303 (de. AVY)

\ i) Bo33adnd dSrBuRe 308: oINS 33 15,00,000.00
L ii) Setose 8odr DRNRE BE08 BRTIRE 23 15,00,000.00
a) o CeBBore wed), S, 13,50,000.00 |
b) Te3dorf wtw), &2 1,50,000.00 |
\i—m‘?-a MmN ABomRBos erEBB008 [0E wid) () + (5) 15,00,000.00
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