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Thanksto the sustainedeffort of the faculty, officersand non-teachingstaff of our Institute over

the past one decade, NIT Rourkelahas created a massiveinfrastructure for R & D in most

branchesof engineeringand science The funds have come from multiple sources plan grant of

the Governmentof India, FISTgrant of DST,TEQIPand the most important of all, sponsored
researchand consultancyprojects securedthrough faculty initiative. At NIT Rourkela,no matter

which agencyhas provided the funds, the equipmentand software are availablefor use by the

entire researchcommunity.

In early stagesof conversionof REGo NIT,when R& D equipmentexperienceda quantumjump
both in number and value, the institute faced a seriousquestion whether to create a large
centralisedsophisticatedinstrumentation facility for common use with dedicatedengineersand
technicians,or to distribute equipment among departments, laboratoriesand faculty who use
them the most, who worked towards procuringand installingthem, and who take care of their
maintenance The institute administrationwas fully consciousof the common Indian fear that
equipment in the former arrangement may face the fate of a destitute child, sick and
malnourished,and under the latter arrangementmay be over-protected, healthy and fit, but
inaccessibléo usersacrosghe institute includingfaculty and studentsof its own department The
choicewas difficult; but a decisionhad to be made The Institute made a consciousdecisionto
adopt the latter model Everypieceof equipmentor softwareis housedin the laboratory of the
professorwho strived to procure it, who laboured to install it, who spendstime to keep it
functional, who protects it againstundue tampering, and who gets recognisedby making it
availableto the maximumnumber of researchersin institute parlance,this serviceprovider is
knownasthe PIC¢ anacronymfor & t N2 FirSOaKa 2N &nistitute considershim the owner of
the equipment, while he considershimselfas a custodianof public property, an assetrightfully
belongingto the future generation

To ensurefull availabilityto usersacrossall departments,certain checksand balanceshavebeen
put into the system Thisbook is the first stepin that direction. Severalother stepshave either
beenputin placeor arein pipeline,amongthem:

U More detailedandstructuredinformationon equipmentput on the institute website,

U Onlineusagerequestsand onlinedisplayof equipmentscheduling,

U0 Onlinemonitoringof availability usageand maintenancerecordsby higheradministration,



i Aformal procedurefor assignindaculty-in-charge(PICYo ensureoptimal utilisation,

U Provision of maintenance grants, technicians and scientific officers to supplement
departmentalresourcesand

U Involvementof fully trained researchstudents (Ph D. and M. Tech), engineersand
techniciangn providingthe service

Thesucces®f the schemeshall,however,dependprimarily on the attitude and habitsof the
researchcommunity EveryPICneedsto take an oath to makethe equipmentunder his care
availableto as manyresearchersacrossthe departmentsas possible everyresearchemust
also vow to spend as much time as availableto him in assistingthe PICin running the
equipment, and to minimise equipmenthungry experiments while ensuring quality of
scientificinvestigation

While dayto-day operation of equipment can be left to technical assistantsand senior
students, professors,both PICsas well as usersof equipment,needto spendtime on clear
understandingof technologicalprinciples,interpretation of resultsand managingusers While
the faculty in-charge should not hesitate to help student researchersdirectly, the more
desirablemodeis communicationthroughthe supervisorsFacultymust speakto facultyin all
matters of experimental research submitting job requisitions, providing information,
following up on test schedulesand discussinginterpretation of results It is certainly
undesirablethat professorsdepute students and techniciansto talk to senior faculty who
expectto discus<riticaltest resultsin a scholasticenvironment | am confidentthat scientific
tempertakesprecedenceoveradministrativeprestigein the mindsof all my colleagues

Many of my colleagueshave contributed to the succesf this book The foremost among
them is Prof Braja Gopal Mishra, Head of the Departmentof Chemistry,who has spent
countlesshoursin collectinginformation from all departments,organisingthem logicallyand
addingthe requiredaesthetics He hasbeenassistedoy manyfaculty colleaguesand students
the lististoo numerousto placehere. | recordmy personalgratitudeto all of them.

The ultimate successof this book will come not only from its use by the NIT faculty and
students, but also from the benefit extendedto researcherdrom other institutes, industry,
hospitals, municipalities and Governmentdepartments | hope, on disseminationof this
information over print and electronic media, NIT Rourkelawill receive offers of sponsored
projects from Governmentagencies,of consultancyprojects from industry and of R & D
collaboration from universities and laboratories in India and abroad NIT Rourkela will
certainlyrespondwith ahandof cooperation

Successloesnot comeonly from superiorequipment Equallyimportant, evenmore so, are
the dedicatedefforts by researcherstechniciansandacademicadministrators | am confident,
my colleaguesat NIT Rourkelashall alwaysstand up to the demandsof their job ¢ to work
with dedicationand team spirit and make our country a technologicalpower housein global
arena
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About SRICC

Modern day institutions of higher learningare large and complexorganisations The institute
administration has the enormous responsibility not only of providing standard tertiary and
postgraduateeducationto thousandsof studentsbut also of providing a free, scholasticand
creativeenvironmentto its faculty and studentsfor organisedresearch scholastiadiscussioras
well as creation and distribution of new technology The latter activity is expensiveand needs
sponsorshipf Governmentand Industry.

Tomanagethis sizableactivity involvingpeople, materials,documentsand money, NITRourkela
has created the SRICCEsell, an office for administrationof & { LJ2 y &ReseéERRIndustrial
Consultancyand Continuingd R dzO |-. Tihefallgwing activities,carriedout by departments,are
administrativelyoverseerby the SRICCEell

U Researctsponsoredby Governmentand private agenciesither aspartsof largernationalor
internationalprojectsor purelyfor promotion of scienceandtechnology,

i Consultancyprojects requestedby industry or by public/private agenciesfor well defined
researchor designoutput, experimentaktudyor computationalanalysis,

U Testing servicesfor characterisationof materials in accordancewith establishedtest
procedureswhereverappropriateusingapplicablenationalstandards,

i Shortterm (one dayto 6 months)coursesfor servingprofessionalsn industry, Government
and academia, covering both fundamental subjects and latest additions to human
knowledge

U National and International conferences,symposia,workshopsfor scholasticexchangeof
ideas,

i Promotion of intellectual property ¢ creation, protection and dissemination,including
assistancén filing of patentsandtechnologytransfer,and

U Liaisonwith industry¢ bringingthe faculty and studentscloseto industryfor field application
of scientificknowledgeandresearchools.

Creationof facilitiesin the institute and interest amongthe faculty, and promotion of a bond

with industry and Governmentagenciesis one of primary responsibilitiesof the SRICCExell

Publicatiorof this bookletis a smallstepin that direction.

Patronsfrom industry and Governmentagenciemeedingserviceof NITmay contactthe faculty
membersdirectly or contactSIRCCEellat the addressgivenbelow.

For SRICCE Information, Contact Prof. Mahabir Panda
SriSudinB. Babu Dean (SRICCE)
Assistant Registrar (SRICCE)

NIR Rourkela

Rourkela769008

Phone: 06642462051 Fax: 0662472926
Email:arsricce@nitrkl.ac.in



About this Boc

An Institution of higher learning, particularly in the field of technology,offers much more to
society than merely training a qualified work force. The primary reason for its existence,
absorbingnot only substantial funding from the Governmentbut also the superior human
resourceof the nation, is researchleadingto creationof new technology In our country, while
certain institutions like 11Scand IITs have been well recognisedas technology providers, the
industry is slowly recognisingthe significantcontribution, and still higher potential, of the NIT
system AmongNITs,NITRourkelahasbeena pioneernot only in curricularand administrative
reforms but also in sponsored research, industrial consultancy, continuing education and
networkingwith Indianindustry.

Overthe pastone decade after conversiorof the former REGo NIT this Institute hasgrown not
only in terms of faculty and student strength, but alsoin terms of R& D infrastructure- quality
building space,sophisticatedequipmentand the technicalexpertisenecessaryto exploit them
effectively. This book givesa 6 A N@ye&Miew of this infrastructure, dedicatedto growth of
education researchandindustry.

Theinformation in this book is organiseddepartmentwise, presentinga comprehensivdaculty
list alongwith their contact details and academicspecialisationsthe faculty being organisedin
terms of academicgroups In addition to the faculty, our academicgroupsconsistof research
scholarspostdoctoralfellowsandtechnicianscreatingeffectiveresearchteamsand servingthe
society as warehousesof technicalexpertise Thisbook presentsa summaryof the academic
groupsandtheir R& D resources; equipment,facilities and expertiseaccumulatedover half a
century.
In Indian academiclnstitutions there are two distinct approachesto organisingand managing
expensivescientificequipment
() Creatingcentral researchfacilitiesand/or sophisticatedinstrumentationcentres,housingall
major equipmentof the institute, or
(b) Distributingthe sophisticatednstrumentsamongdepartmentsand laboratories,and leaving
them underthe careof academigroupsthat understandand usethem the most
NIT Rourkelahas consciouslyadoptedthe secondmodel Our faculty, students,andtechnicians
behaveasownersof the equipmentassignedo them whenit comesto providingmaintenance
and consumablesbut as mere custodiansof public property while extending their use to
researchersfrom other laboratoriesacrossand beyondthe Institute. Technicalspecifications,
contactdetailsaswell asinformation on actualusageof all the equipmentare publiclydisplayed
The higher management,particularly the Committee on Managementof Major Equipment
(CMME),monitors the usageand ensuresavailability of all equipment and facilities without
discrimination hegativeor positive Ourexperienceto put it briefly, hasbeenexcellent



This book, in both print and electronic versions,is designedto keep everyone- studentsand
faculty of NIT Rourkela, engineers and managers of industry, scientists of Government
laboratories, universities in India and abroad, and functionaries of overseas collaborators,
informed about the rich intellectual and physicalresourcesof this great institute. Managersand
engineersfrom Industry and Governmentmay use this book for identifying laboratories and
expertsto fund R & D and consultancyprojects universitiesand Governmentlaboratoriesmay
find their collaboratorsat NITRourkelathroughthis book andaspiringyoungresearchersnayuse
this book to choosetheir researchguidesfor shapingtheir careertowards developmentof new
technology With eighteen departments and three centres covering most disciplines of
technology,physical,biologicaland socialscience NIT Rourkelaoffers an ideal environmentfor
multi-disciplinaryresearchand creationof tangibletechnology

Administrationof sponsoredesearchjndustrialconsultancyjntellectualproperty and non-formal
continuing educationis handled by the SRICCExellof the Institute under the direction of Dean
(SRICCEovernmentagenciesin searchof an academicpartner to handle a pressingnational
issue and industry leadersin searchof new technologyto expandbusinessare requestedto
contactDean(SRICCHY Directorfor necessarycollaboration Thelnstitute will comeforward to
join handswith interestedpartnersfor servingthe society.

In addition to the present administrative set up, the Institute is growing a new wing - the

Technologyinnovationand Industry Relationg(TIIR)Centre Thedetailsof this innovativeventure
are availablein the Institute websitewww.nitrkl.acin. THRisNITw 2 dzNJ aBsivért®the concern
of everyindustry- large,mediumor small,that doesnot havethe resourcedo start a full-fledged
R & D centre but needsresearchto developnew ideasand remain competitive in the market
place Industrialhousesare invited to set up tiny to medium sizedR & D units at NIT Rourkela
employingtheir own core staff, cooperatingwith the faculty and researchstudentsof the institute

ten times the number, and exploiting all the expertise and facilities describedin this book

Prospectivgpatronsare requestedto contactthe Professoin-chargeor Director.

Everyfaculty, staff and student of NIT Rourkelais passionatelycommitted to the mission of
making India a world leader in technology and science,and nurtures this commitment with
honesty, hard work and team spirit. The humble motto of NIT Rourkelafills the heart of every
NITian technologists,scientists,managers,administratorsand students from all cornersof our
countryareinvitedto join usin makingthis dreamcometrue. Onbehalfof NITRourkela) present
thisbookletto everydreamerwho hasmaderesearchhisor her career

Braja Gopal Mishra
Department of Chemistry
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Department of Biotechnology and Medical

Engineering

aboratories

U Biomaterials and Tissue Engineering

U Anatomy and Physiology

U Biotransport and Biomechanics

U Medical Electronics and Instrumentation

U Bioprocess Engineering
U Agriculture & Environmental Biotechnology
U Cell and Molecular Engineering

Bioprocess Engineering
Bioenergy

Biodiversity

Industrial Pollution control
Protein Engineering
Cancer Biology
Nanobiotechnology
Tissue Engineering
Biomaterials &ioimplants

| Stem Cell Engineering

I Surface Engineering

I Cryopreservation

I Biomechanics

I Biomicrofluidics

I Controlled Drug Delivery

I Computational Bioengineering
I Biomedical Instrumentation

Equipment & Facilities

g E:armgn;[or& ?'Orez?:tgé S § DifferentialScanningalorimeter
owLytometeran 8§ Biomedical instrumentation & signal
8§ CellCultureFacility ; inesvstem
§ ControlledRateFreezer processingyste :
. . 8 Cryogenicstoragefor cellsandtissues

§ ElectrospinningMachines

. ) ) § -86°Cdeepfreezer
8§ UniversalTestingMachine(1 kN) § CellCounter
8 WearandTearFrictionMonitor § RealTimePCR
8 U\_/-Vlsspectrophotometer 8§ GelDocumentationSystem
§ Microplateabsorbanceeader :
§ Rh ¢ 8 SprayDrier

eometer § VacuumDryer

Department office

Phone: 06612462280 Fax: 06612462281
Head of the Department: Prof. Rramanik Phone:06612462281




The Faculty

Faculty members Academic specialization
Bioprocess Engineering Group

G.R.Satpathy Biochemical Engineering, Biostabilization Cell and
grsatpathy@nitrkl.ac.in Protein Processing

Agricultural & Environmental Biotechnology Group

KrishnaPramanik Bio-remediation, Fermentation, Bio-fuel,
kpr@nitrkl.ac.in Biodiversity,Microbial strainimprovement, Modeling
and Simulationof BiologicalReactions

Cell & Molecular Engineering Group

SubhankarPaul Protein conformation and assisted folding,
spaul@nitrkl.ac.in NanobiotechnologyBoneTissueEngineering

B. P.Nayak Rehabilitative TissueEngineeringNeurodegenerative
bibhukalyan@nitrkl.ac.in disorders,Bioinformatics

Nandini Sarkar Structurefunction of proteins, Protein Biochemistry,
sarkarn@nitrkl.ac.in Protein misfoldingand aggregation

Biomaterials & Tissue Engineering Group

KrishnaPramanik Biomaterials, Scaffold Engineering, Tissue
kpr@nitrkl.ac.in Engineering (bone, cartilage, skeletal muscle),
Mesenchymaktem cells

MukeshKumar Gupta Embryonic and male gerdine stem cells, Cellular
guptam@nitrkl.ac.in reprogramming, Genetic Engineering, Tissue
Engineering (Reproductive)

Amit Biswas Biomaterials,Surface Engineering, Corrosion and
amitb79@nitrkl.ac.in oxidation of materials

Indranil Banerjee Tissue Engineering (Skin and bone), Biomicrofluidic
banerjeei@nitrkl.ac.in Theranostics systems

Sirsendu Sekhar Ray Tissue Engineering, Cryopreservation, Stem cells
sirsendu@nitrkl.ac.in

Biotransport & Biomechanics Group

AmiteshKumar CFD,Cryoblation, Cryopreservation, Laséissue
kumaramitesh@nitrkl.ac.in interaction

A. Thirugnanam BiomechanicsNanostructured Biomaterials
thirugnanam.a@nitrkl.ac.in

Medical Electronics & Instrumentation Group

KunalPal Signal acquisition & analysis, Biomedical image
palk@nitrkl.ac.in processingBiomedicalequipmentdesign




Cell Culture Facility

CQ incubators (5 Nos.)

Bio-safety cabinets (Class Il) (4 Nos.)
Automated cell counters (2 Nos.)
Refrigerated centrifuges (4 Nos.)
Inverted microscope

Florescence microscope

Controlled rate freezers (2 Nos.)
Deep Freezers§6°C; -80°C)
Sonicator

Applications

Stem cell isolation, culture &
differentiation

Cancercell culture
Microbialcellculture
Cryopreservatiof cells
Characterizatiomwf cells

o G, INCUBATOR A

[ eI e et et BN et eI eI ant-E e

c:

i
i
i
i

Location

Tissue Engineering Laboratory
Thecell culture facility is designedto provide  Cell & Molecular Engg. Laboratory
the optimal culture milieu, controlled micro-
environments, regulated temperate and
humidity and sterile conditions necessaryto
store and multiply micro-organisms or
human cells for research The facility has
three separate well equipped laboratories
which have been designed mainly for

microbial, cancercell and stem cell culture. Contact

The stem cell laboratory supports tissue Prof. KrishnaPramanik
engineeringresearchand is equipped with kpr@nitrkl.ac.in
instrumentation for isolation,

characterisation, expansion and Prof. SubhankaPaul
differentiation of humancells Major facilities spaul@nitrkl.ac.in

include bio-safety cabinets, CQ incubators,
cooling centrifuges, cell counters and
osmometer 9



Flow Cytometer & FACS
Make/Model

1. BD FACS Ariaddll sorter
2. BD LSRortessaell analyzer

4
i Specification/features

Four laserg633/561/488/375 nm)

20 parameters, 18 fluorescent and 2 scatter
Up to 70,000 events per second

Fourway sorting

Sample input: Polystyrene/ polypropylene
microtubes

U Adjustable temperature control

(4, 20, 37 and 4%C)

o

Applications

U Immunophenotypingf cells

U Florescencéased characterization of cells
Flow cytometer and florescence U Cell sorting

activated cell sorter (FACS)are laser

based equipment that allow | ocation

simultaneous analysis of multiple
parameters of cells and sorting of  Biomaterials&TissueEnggLaboratory
different types of cells basingon their
characters Cells are suspendedin a
buffer mediumand passedunder alaser
beam along with sheath fluid for cell
counting, morphometry,
immunophenotyping, biomarker
detection, cell cycleanalysisand sorting
The uniquenessof the flow cytometer

lies in its ability to analyse several Contact:

thousands of cells within a second

Accordingly, this equipment finds Prof. KrishnaPramanik
applicationin numerousresearchfields kpr@nitrkl.ac.in

including stem cell biotechnology,
cancerbiology, diagnostics hematology

andreproductivebiotechnology 10



Electrospinning Machine

Make/Model

1. El Marco model/NANOSPIDESLAB200
2. ESPIN@IANO

Specification/features

NANOSPIDHRSLAB200,EImarco

u Fabricwidth: 300-400mm

U Minimum SafeSpeed130ml/h

U MaximumworkingVoltage 80 kVDC
ESPINENANO

U Syringgoump: 0.1 to 5 ml/hr

U Rotarydrum speed 200-6000rpm

U variableload: 1kVto 50kV

Applications

Productionof polymericnanofibersand
mats

Preparationof nanofibrousmembrane
Preparationof tissueengineeredscaffold

c:

c:

i

Location

Biomaterials & Tissue Engg. Laboratory

Nonwoven mats and polymeric fibers of
diameter as low as 50 nm can be
produced by electro spinning technique
In this process,a fiber is formed from
electricallychargedpolymericliquid jet in
presenceof an externallyapplied electric

field that acceleratesthe charged liquid Contact:
jets. Subsequently, jet stretching and Prof. KrishnaPramanik
solvent evaporation during the travel of kpr@nitrkl.ac.in

the liquid jets yield the fibers. Fiberswith
varying alignment can be obtained by
modifyingthe collectordesign

11



Universal Testing Machine

Make/Model

INSTRONElectroplu€E£1000 & E3000 test
system

Specification/features

c:

Dynamiccapacity: 1000 N, 250 N load
cells

Gripsfor tensiletesting,fatiguetesting
Bio bath chamber (3.1 | volume)
Temperature range ambient to 40 °C

Verticalbath travel 200 mm.

o

Applications
Tensilecompressiorandfatiguetestingof:

U Bone, tendon, ligament, skin, muscle,
arteries, engineered tissue and
scaffolds

U Implantable devices cardiovascular,
endovascular,neurovascularand intra

ocular
U Dental implants & materiat adhesives,
The Instron ElectroPuls ELO00 is a amalgams, porcelains, polymers and
electrodynamic  test instrument ceramicsusedin oral cavities
designedfor dynamicand static testing i Comparable medical devices and
of mechanicapropertiesin awide range implants

of materials including polymeric and
soft biological materials and tissues
The tests can be performed in a
physiological ~environment  under Biomaterials& TissueEnggLaboratory
controlled temperature The Electroplus
performsin force (load) control, aswell
as digital position control. The
instrument is  equipped with BlueHill Contact
Softwarefor analyzingest results Prof. KrishnaPramanik
kpr@nitrkl.ac.in

Location

12



Viscometer

Make/Model

BohlinVisco88 Viscometer
Malvern InstrumentsUK

Specification/features

U FluidsCirculatorfor temperaturerange
-409Cto +250°C, control duringsample
measurement

U Digital display of torque, speed,
viscosity, shear stress, shear rate and
temperature

U Torque range 0.ImNm to 10mNm;

speedrange20¢ 1000rpm

Dual cone system for wide range of

applications

c:

Viscosity describes a fluid's internal Applications

resistanceto flow and may be thought of . o

asa measureof fluid friction. TheBohlin ~ Theinstrumentis utilized to measurethe
Visco88is an easyto useinstrumentthat ~ VISCosity behavior of ~ polymer ~and

measuresviscosityof liquids at singleor ~ Nydrogel  samples  at  different
multiple shearrates temperaturesandshearstressconditions

g Location
A -~ Newtonian

B~ Shear thinning ¢
(== Shear thickening

Biomaterials & TissuEngg Laboratory

CViscosity)
n Pas

: = : i Contact:
' s Prof. KrishnaPramanik
(Sher ) kpr@nitrkl.ac.in

13



Fermentor & Bioreactor

Make/Model

SartoriusBiostatB plusFermentor
Biotron LiIFlusGX

Specification /features

DigitalController(BiostatB plus)
ThermostatSystem@°C¢ 80°C)
DryHeatingSystem
Culturevessel5L)
O,-Enrichment
MFCS/DAoftware
StirrerDrive(20-2000rpm)
Exclusivélow (air, O,, N,,CQ)

Applications

Cultureof bacteria & fungi
Productionof Biomass

Productionof antibiotics& enzymes
ProcesgOptimization& scaleup studies
Fermentation

Animalcell culture (cellsuspension)
Productionof bioenergy

A bioreactor providesa controlled and
dynamic culture environmentfor mass
culture of microbesor cells Thesystem
comprisesof a set of culture vessels
equipped with  in-built  stirrers,
temperature & pH controllers and
aerators There are provisions for
allowing timely media replenishment
and product recoveryfrom the reactor
vesselsDuringculture, different probes
measure the variation in chemical Contact:
composition as well as other Prof. KrishnaPramanik
environmentalfactors On the basisof kpr@nitrkl.ac.in
those data, the cultures are controlled
either manuallyor via preset computer
programs

Location

Agriculture& Environmental
Biotechnology Laboratory

14



Microplate Absorbance Reader
Make / Model

1. BIORA 681130
2. Multi SkanEx(Thermo scientific)

Specification/features

0 415, 450, 490, 595, 655, 750 nm filters
U Builtin 96 well plate shaker
U Resolution : 0.001 OD

Applications

ELISA

Protein assays (Bradford, Lowry and
Bicinchonini@cidassay)

MTTassay

Alamarblue assay

Turbidity based bacterial growth
kineticsstudy

cC:

cC:

cC:

BIORALL68-1130Micro-plate readeris an
instrument usedfor specificcolorimetric
assay done in 96-well microtitre plates
The instrument contains a set of optical
filters that allow selectivetransmissionof ]

light of specificwave length through the
samples and measures the relative
transmittancewith respectto the incident
intensity. Thefraction of light transmitted
is related to the concentration of the
moleculesof interest in the medium This
system works in 96-well plate format
generating data with  high throughput
The instrument contains a separate data Contact:
acquisitionsystemand supportsmultiple Prof. SubhankarPal
datacollectionat different wavelengths spaul@nitrkl.ac.in

cC: C:

Cell & Molecular Engineering Laboratory

Prof. SirsenduSekharRay
sirsendu@nitrkl.ac.in

15



UV-Visible Spectrophotometer

The UW-VIS Spectrophotometeris an
analytical instrument that measures
electromagnetic transmittance/
absorbance characteristics of a
substance when exposed to electro-
magneticradiation of UV-Visrange The
instrument containsa photo cell that
detectsthe light transmitted through a
medium and computesthe degree of
absorptionrelative to a referencepath.
The chemistry attributed to this
phenomenon involves electron
transition from HOMO to LUMQ As
different chemicalentities have specific
absorbance  properties  (specific
extinction coefficients), these
properties may be used to quantify
concentration of different chemical
substances

Make/Model

N =

LabindiaModel: 3200
Systronicglouble beam
spectrophotometer 2203 (Rlog
Perkin Elmer (Lambda 25)

[ oI e et et et

Specification/features

Doublebeam optics
Wavelength range : 190100 nm
DualSicPhoto diode detector
Bandwidth: variable /2nm
Liguidand solid(film) samples

Applications

c:

C:CC

Absorption characteristics based
chemicalstructuredetermination
Kineticstudiesof reactions
DrugReleasestudies

Assay®f biomolecules

Contact

(1) Prof.KunalPal
palk@nitrkl.ac.in

(2) Prof.SirsenduSekarRay
sirsendu@nitrkl.ac.in

(2) Prof. Krishn@ramanik
kpr@nitrkl.ac.in

(3) Prof. S. Paul
spaul@nitrkl.ac.in

16



Orbital Shaking Incubator

Orbital Shaking Incubator, CIS
24BI,REMI (Nog

Specification/features

U Variable speed from 20 RPM to 250
RPM

Digitaldisplayof speedand temperature
with presettemperaturefacility
Controlshakingamplitude25 mm

Applications

U Tissuecultures

U Fermentationstudies
U Enzymeaeactions
i
i

c:

c:

Orbital shaking incubators are specifically
designed to have combined advantage of
closely controlled incubation/storage
temperature with orbital shakingnecessary
for many laboratory procedures REMI )
Incubator Shaker model CIS24 BL
incorporates a refrigeration unit to provide
temperatures below ambient Brushless
Induction drive motor with variable
frequency drive makesthe unit suitable for
continuous non-stop operation Compact
counter balanceddrive mechanismensures
high stability and reliability even in
continuous operation & uneven load
distribution.

Agingtests
Growthstudies

Cell & Molecular Engineering Laboratory

Contact:
Prof. SubhankarPaul

spaul@nitrkl.ac.in
Prof. KrishnaPramanik
kpr@nitrkl.ac.in

17



Programmable Controlled Rate Freezer

Make/Model

Planarkryo560-16 & 360-1.7
programmable control rate freezer
cooling down to-180°C.

Specification/features

U Freezingof live biologicalsamplesin
bags,ampoulesandstraws

U Forcedlaminar flow for efficient and
evencooling

U Lowertemperaturelimit: -18C°C

U Coolingrates 0.01to 50°C/min

Applications

Preservation of cells & tissues
Preservation of biological implants &
tissue constructs

Preservation of sperms, ova arthbryoes
Preservation of plangsmplasmand other
live biological materials

w

w

The controlled rate freezer allows
implementation of any desired
temperature vs time protocol. It can be
used both for linear and nonlinear | ocation
cooling profiles as per requirement
When precisely monitored, the
controlled rate freezer offers the
advantage of preventing rapid cellular
dehydration and ice-crystal formation,
leadingto high cell viability comparedto
conventional techniques Biological
materials, both live and non-living may
be stored over long perions by cooling Contact:

close to -200°C, the temperature of Prof. K.Pramanik
liquid nitrogen. Unfortunately cells may kpr@nitrkl.ac.in
die during the freezing process Cell
damageduring freezingmay be avoided
by adding cryoprotective chemicalsto
the medium and cooling under specific
temperaturetime profile. 18
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Differential Scanning Calorimeter

Make/Model
NETZSClgermany DSC 200 Rdaia

Specification/features

Temperatureange:-40°Cto 600°C
NitrogenEnvironment
AluminiumCrucibles
Temperaturecontrolled byPeltierElement

[ eI eI eI s

Applications

U Determination of glasgansition
temperatureof polymers
U Denaturationtemperature ofproteins
The DSCis used for studying thermal (i Analysiof LCST & UCST of hydrogels
behavior of different materials over a U Thermaldegradation of biomaterials
wide temperature range Theinstrument U Meltingtemperatureof materials

is used to record variation in enthalpy
with  temperature thus providing

information on phasetransformationand Location

related thermal phenomena Theheating

program is monitored by an external Medical Electronic& Instrumentation
computer The systemis suitable for Laboratory

study of both solid and semi solid

materials

Contact

Prof. KunalPal
palk@nitrkl.ac.in
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Biomedical Instrumentation & Signal processing
System

Make/Model

. NI1742 Smart CameraNational

Instruments

2. SPEEDS33Digital Signal Processofexas
Instruments

3. BioinstrumentaiorKit¢ Vernier
International

4. CortexM3 Microcontrollers (LM3S8962
Texadnstruments

5. Dataacquisitionsystem Advantech

Specification/features

0 Smart camera having monochrome
640x480 pixelsensor

U Speedy 33 digital processor having on
boardmicrophone,on chipmemory

0 Kit contains EKGsensors, BP measuring

Smart Camera,Digital signal processor,

Bioinstrumentation kit, Cortex ¢M3 _ unit, Spirometer .
Microcontroller & DATA acquisition U Cortex M3 micro controller is 0-30 nm
systemsare essentialtools for lab based continuousbandpass

c:

Data acquisition system contains 8 X

Image and signal acquisition and . )
analoginput channeland 14bit Al.

processing These systems are

compatible with Lab View software

therefore signalsobtained during EKG, Applications

Blood Pressureor heart rate monitoring - : L .

canbe analysedeffectively TheNI 1742 U Signal acquisition and processing

smart camera is capable of acquiring U Data acquisition and analysis of vital signs

monochromeVGAimage at 60 frames U ImageProcessing

per second It is equipped with

guadratureencodersupportanda direct

lighting controller that can drive . . .

currentsup to 500mA Medical Electronic& Instrumentation
Laboratory

Contact:
Prof. KunalPal

palk@nitrkl.ac.in




Wear and Friction Monitor

Make/Model

Wear & FrictionMonitor - TR20E-M6,
DUCOM

Specification/features

Pin/ballon disc(Er31).
Variablediscspeed 200-2000rpm.
Variableload: 5SN-200N.

Temperature ambient-1200°C
WinDucom software for  data
acquisition

i
i
i
i
i

Applications

U Fundamental wear studies.

Wear resistanceof load bearingimplant U Determining the wear & cefficient of
materialsis measuredn this wear testing friction onmetals and its composites.
equipment The pin-on-discwear testing U Evaluating the wear rate.

machine represents a substantial
advance in terms of simplicity, )
convenience of operation, ease of Location
specimen clamping and accuracy over
competing equipments This equipment
records friction and wear in sliding
contactsunder different test conditions
where sliding occurs between the
stationary pin and a rotating disc The
normal load, rotational speed & wear
track diameter can be varied to suit the
test conditions The equipment comes
vvjth a software for data acquisitionand Contact:
displayof results

Biomaterials & Tissue Engineering
Laboratory

Prof. Amit Biswas
amitb79@nitrkl.ac.in
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Department of Ceramic
Engineering
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Department of Ceramic Engineering

[ e i e i

w W W W W W W W W W

Laboratories

Materials Characterization
Electroceramics

Ceramic Processing
FESEM Laboratory

e et B e N e

Chemical analysis Laboratory
Computer Laboratory
Departmental Workshop

XRD & AFM laboratory

Major research areas

Structural Ceramics
Electroceramics

Bio ceramics
Nanomaterials

Refractories
Glass and Glass Ceramics
Whitewares

Equipment & Facilities

DSC/TG

Dilatometer

Zetasizef Particle size analyzer
MaterialsTesting Machine
Rheometer

BET Surface Area Analyzer
VickersSemi Macro Hardnes3ester
Opticalmicroscope

U\-Vis spectrometer
MercuryPorosimeter

w W W W W W W W W W

Abbemulti-wave lengthRefractometer
AFM

FESEM

SprayPyrolyzer

HMOR

High Temperature Furnaces
Automatic Hydraulic Press

Planetary Ball Mill

Automatic Polishing Machine
Impedance Analyzer

Department office

Phone: 06632462200

Fax: 06612462201

Head of the Department: Prof. SRatihar Phone:06632462201
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The Faculty

Faculty members Academic specialization

Structural & Advanced Ceramics Group

DebasishSarkar
dsarkar@nitrklac.in

SantanuBhattacharyya
santanub@nitrklac.in

SunipaBhattacharya

bhattacharyyas@nitrklac.in

ShantanuKumarBehera
shanbehera@nitrkl.ac.in

SudiptaDasgupta
dasguptagpnitrkl.ac.in

Ritwik Sarkar
sarkarr@nitrkl.ac.in

SumitKumar Pal
skpal@nitrkl.ac.in

Bibhuti BhusanNayak
bbnayak@nitrkl.ac.in

Himadri SekharMaiti
maitih@nitrkl.ac.in

SwadeshKumarPratihar
skpratihar@nitrkl.ac.in

RanabrataMazumder
ranabrata@nitrkl.ac.in

JapesBera
jbera@nitrkl.ac.in

Arun Chowdhury
arunc@nitrkl.ac.in

Nanomaterials Structural Ceramics

Ceramic Processing, Structural Ceramics-Baamics

Structural Ceramics, Synthetic Raw Materials, Refractories

Nanoand Bioceramics Group

Polymerderived Ceramics, Lithiurton Batteries,
Microstructural Design

Biomaterials, Drug delivery systems, Nanostructured Ceramig
Selfassembly of nanoparticles

Industrial Ceramics

Refractories Ceramics, Waste Utilization

Glass and Glass Ceramics, Gel Casting of Ceramics

Electroceramic$sroup

Nanomaterials Magnetic materials, Composite materials

ElectroceramicsGlass and Advanced Ceramics

ElectroceramicsSolid Oxide Fuel Cells, Conducting ceramics

ElectroceramicsMaterials for Fusion Reactors

Electronic ceramics, Multilayer ceramic capacitors,
Ferroelectrics

Electroceramics




Field Emission Scanning Electron Microscope

Make/Model

NovaNanoSEMFEI

SpeC|f|cat|on/features

Field emissionSEMwith ultra-stable,
highcurrentSchottkygun

U Advanced optics and detection,
including immersion mode, beam
decelerationjn-lens

U TLDSEand -BSE,DBSand STEMfor
best selectionof the information and
imageoptimization

U Beamlandingenergydownto 50V

U Resolution 1.4 nm @ 1 kV without
beamdeceleration

U Equippedwvith EDAX

z
&
<
»
4
>
=z

b
A
*
>
-

The FESEM facilitates ultra-high
resolution microstructural
characterizatiorand analysisof ceramic
and metallic samples It combines
advancedoptics (includinga two-mode
final lens),SE/BSESecondarflectrons
Backscattered Electrons) in-lens
detection and beam deceleration The
Nova NanoSEMntroducesa new suite
of latest generation, high sensitivity Location
retractable SE/BSEnd STEMdetectors,

as well as versatile SE/BSEfiltering FESEM laboratory
capabilities to optimizethe information

of interest Intelligent scanningmodes

are available to minimize imaging

artifacts

Applications

U Microstructural analysis inanoto
microeterrange

U Composition Mapping

U Elemental Analysis

Contact

Prof. S.KPratihar
skpratihar@nitrkl.ac.in
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Atomic Force Microscope

L R I

Scannindg”robeMicroscopy(SPM)stands
for a group of techniquesthat are used
for studying properties of surfaces at
atomiclevel All these microscopesvork
by measuringa local property, such as
height, optical absorption, or magnetic
property, with a probe or b i Aplaied
typicallyat a distanceof a few angstroms
or nanometers Theinteraction between
the sharp probe and the surface being
studied provides 3D topographicimage
of the surfaceat atomic scale Toacquire
an image, the microscoperaster scans
the probe over the sample while

measuringhe localpropertyin question

The resulting image is projected on a
televisionscreenin the form of rows or

lines of information placed one above
the other.

Make/Model

Veecd849-012-711

Specification/features

100micron Scanner

10 micronscanner
Contactmode
Noncontactmode
Magneticforce microscopy

[ oI et ent- R et en

Applications

§ SQurfacestudy of semiconductorsmetals,
layeredmaterials,insulators etc.

Studyof micromagneticconfigurations
Fabricationof nanometerscalestructures
Study of thin molecular layers, polymers
andbiomacromolecules

w W W

Location

AFM laboratory

Contact:

Prof. J.Bera
jbera@nitrkl.ac.in.
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Electrochemical

Impedance analyzer

Impedancespectroscopy(IS)is a general

subsumes smallsignal
measurement of the linear electrical
response of a material of interest
(including electrode effecty and the
subsequentanalysisof the responseto
yield useful information about the
physicochemicgbropertiesof the system

Make/Model

Solartord1260

term  that

Specification/features

i

S| 1260 Impedance /grain Phase analysis
A Frequency range 10pHz to 32MHz
Alnputimpedance: 1 MW
A DCbias: up to 41 V
AAC amplitude5 mV¢ 3 V fms)

U 1296 dielectric interface
U Sl 1287 Electrochemical interface

Applications

X

Dielectric properties Measurements
(e.g. Capacitance, dielectric lo$<XE
etc)

Frequency dependent dielectric
property measurement(1Hz to 10MHz;
RT to 100€C)

Location

Electroceramid.aboratory

Contact:

Prof. S.KPratihar
skpratihar@nitrkl.ac.in
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Make/Model

NetzschGermany
STA449C/4/MFCIG

Specification/features

U WorkingTfemperature upto 1500C
U Controlled atmosphere

Applications

U Determination of phase transition
temperature

Heat of crystallization

Weight loss in materials on heating
Specific heat measurement

Study of reaction kinetics

cC.CcC

Simultaneousapplicationof Differential Location
Scanning Calorimetry (DSC) and
Thermogravimetry (TG) to a single Materials Characterization Lab
sample yields more information than

separate application in two different

instruments

The DSC is a thermoanalytical

techniquein whichthe differencein the

amount of heat required to increase

the temperature of a samplerelative to

a reference material is measuredas a

functionof temperature

TG determines changesin weight in

relationto temperature

Contact

Prof. S.KPratihar
skpratihar@nitrkl.ac.in
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Dilatometer

Make/Model

NetzschGermanyDIL402C
Vacuumtight horizontalpushrod

Specification/features

U TemperatureRangaupto 1400° C
U SampleHolderALQO;

Applications

U Expansiorandcontraction
The Dilatometer is a thermo-analytical u TEC
technigue for measurement of U Sinteringtemperature
expansionor shrinkage of a material
when subjected to a controlled
temperature vs time program The
systemcan also be used for evaluating
sintering processes of ceramics,
dimensional changes during chemical
reactions and phase changesof solid
materials This equipment has the
provision for sintering study under
controlledatmosphere

Location

Materials Characterization Lab

Contact:

Prof. S.KPratihar
skpratihar@nitrkl.ac.in
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BET Surface area and  poresize analyzer

This technique for evaluating surface
area of a porous material relies on the
processof adsorptionand desorption of
a non-reactive gas (e.g. N, He) on the
surface of the material Apart from
furnishing total surface area and gas
sorption isotherms, the surface area
analyzer also provides data on pore
diameters and pore volumes of any
porousmaterial

Make/Model
QuantachromAUTOSORB

Specification/features

U Surface area range0.05m?/g,
U Poresizediarange:3.5 to 40004,
U Maxdegasingemperature: 350C

Applications

8§ Surface area analysis of powder samples

8§ Identification of pore structure
arrangements in ordered porous materials

8 Analysis of average pore size distribution

§ Analysis of BJH pore size distribution

§ Single and multi point BET surface area
determination.

Location

Materials Characterization Lab

Contact:

Prof. S.KPratihar
skpratihar@nitrkl.ac.in
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Mercury Porosimeter

Make/Model

PoreMaster: ; Quantachromé&M-33-13

Specification/features

U Pore size: 950 um to 6.5 nm
U Maximumpressure 220MPa

Applications

U Characterization of porous materials
U  Pore size distribution

Location

Materials Characterization Lab

The operation of a mercury porosimeter
is based on the physical principle that
mercury, a non-reactiveliquid is usedto
penetrateinto the poresby applyinghigh
pressureso that the liquid is forced into
the pores The shapeand width of the
resulting hysteresisenvelopedependon
the characteristicsof the material Pore Contact:

size distribution, total pore volume Prof. S.K. Pal

(porosity), skeletaland apparentdensity skpal@nitrkl.ac.in
and specificsurface area of the porous
sample can be calculated from the
observeddata
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Make/Model

Anton Parr, GermanyheolabQC

Specification/features

Water to Slurry with 1-30 N at 40-
15C° C, air bearingtype Rheometer

Applications

Any type or combination of rheological
testson slurries

Location

Materials Characterization Lab

The Rheometeris an instrument usedfor
measuring the way in which a liquid,
suspensioror slurry flows in responseto
appliedforces It controlsthe application
of user defined shear stress and
measuresthe resulting shear strain. It
can be usedfor a wide range of studies
from quick singlepoint checksover flow
curveor simpleyield point determination
to complexrheologicalinvestigationslt is

a modern measuringinstrument utilizing Contact: :

all available technical possibilities to Prot. S.KPrat_lhar : :
ensure flexible, reliable and simple skpratihar@nitrkl.ac.in
operation
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High Temperature Electric Furnaces

Make/Model

Bysakh& Ca Kolkata

Specification/features

U Maximumtemperature: 1700°C
U  Workingtemperature: 1650°C
U Controllerwith 16 segments

Applications

U Calcinatiorandsinteringof samples
U GlasdMelting
0 SpallingResistanceest of Refractory

Location

DepartmentaMorkshop

Thefurnacechamberis heatedby open
coil electric resistanceelementsand is
insulatedwith ceramicfiber insulation
The controller is located under the
furnace chamberand is well insulated
from the heat generatedin it. A door
safety switch disconnectspower to the
heatingelementswheneverthe furnace
door is opened The temperature is
controlled by one of three types of
controllers

Contact:

Prof. R.Sarkar
sarkarr@nitrkl.ac.in
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UV-Visible Spectrometer

Make/Model

E

U\-VisibleSpectroscopyefersto the process
of identification and quantification of
chemicalspeciesby measuringabsorptionof
monochromatic electromagnetic radiation
havingwavelengthin the U\-Visrange U\-
Vis spectroscopy is routinely used in
analytical chemistry for the quantitative
determination of different analytes suchas
highly conjugated organic compounds,
transition metal ions, and biological
macromolecules

Lambda 35, Perkin Elmer

Specification/features

Wavelength range : 20900 nm
Repeatability: 0.1 nm
Accuracy: 0.1 nm

Band width: variable

Liquid and solid samples only

[ et et eI et e

Applications

U Absorption characteristics of organic
andinorganiccompounds

U Groundstateelectronicenvironment

U Quantitativeanalysis

Location

Materials Characterization Lab

Zetasizer -Particle Size Analyzer

The Malvern Particle size Analyzer
measuresthe sizes of particles in a
sample The Malvern Zetasizerseries
combinesa particle sizeanalyzerand a
zeta potential analyzer for particles,
ranging from nanometer to several
micrometer DynamicLight Scatteringat
90 degree angle is used to measure
particlesize

Make/Model

Malvern'fNano ZS

Specification/features

U Particle size range : 1 #8um

Applications

8 Analysis of particles

8§ Particle size determination of nanoparticles,
surfactants micelles, colloids etc.

§ Zeta potential of particles

Location

Materials Characterization Lab

Contact
Prof. S.K. Pal
skpal@nitrkl.ac.in W




Hot Modulus of Rupture Tester (3 -point) up to 1500 °C

Make/Model

Bysakh& Ca Kolkata

Specification/features

0 Maximumtemperature: 1400°C

U Samplesof sizebetween 25 x 25 x 150
and40x40x 150 (mm).

U0 LoadingRange upto 400Kg

The Tester is designed for convenient
singlehandedoperationon the guidelines ) _
of 191528Part20)-19938& 15050131985  [RAISJUI[e=Ie]gks

for a batch of 5 or 6 Samples Load o

measured with in-line Load CellPeak Determinationof hot modulusof rupture
hold' for load at rupture. Samplewise .
Digital selection of Loading Rate It is Location

equipped with  PID  Temperature  pepartmental Workshop
Programmer/ControllerThe PowerDriveis

Thyrisorised Desiredatmospherecan be

maintained

Automatic Hydraulic Press

Make/Model
Model 3887, Carvernc. USA

Specification/features

Maximum Pressure : 156 T

Applications

U PelletPressing

- _ _ U Compressivé&trengthTesting
The precision hydraullic pressis used

for compactinghomogeneouspowder
into a usable pellet sample It is

provided with evacuation port for

connectionto vacuumsource Builtin a

rigid slab construction, it is equipped
with counter bored platen for positive
die alignment Runby a microprocessor
control system, it can store up to ten

recipes The system is also equipped
with a facility of  programmable
decompressiomate.

Location

Ceramic Processing laboratory

Contact:
Prof. R.Sarkar

sarkarr@nitrkl.ac.in




Abbe Refractometer

The Abbe refractometer is a bench top
devicefor high precisionmeasurementof
index of refraction and dispersion (Abbe
number) in solid and liquid samples The
devicemeasuregefractiveindexin visible
and infrared wavelengths Liquid sample
temperature can be varied between -5°C
and+50°C

Make/Model

Model-DRM4/1550
AtagoCo. Limited, Tokyo, Japan

Specification/features

U Measurement range: Wavelength (RI)
450nm (1.51641.914), 589nm (1.4700
1.8700), 680nm (1.4558.8557)

U  Minimum indication: 0.0001in

U Measurement temp. range to 50 C
(at unit of 0.2 C)

Applications

U Measurement of refractive index of
solids and liquids
U Measurement of Abbe number

Location

Materials Characterization Lab

Advanced Optical M icroscope

This optical microscope is based on

metallographic principle useful for

analysisof refractory samples Images
from the microscopecan be capturedby
light-sensitive cameras in order to

generate a micrograph This microscope
is equippedwith chargecouplesdevices
(CCD)camerasto capture the image in

digital mode. CCD camera permits
visualizationof the imagedirectly on the

computer screenin stead of visualizing
throughthe eyepiece

Make/Model
Carl Zeiss, Germaryiotech 100HB3D

Specification/features

U Magnification10x,20x,50x,and100x
U Image analysis software to measure
grainsize

Applications

Image Analysis

Location

Materials Characterization Lab

Contact:
Prof. S.K. Pal

skpal@nitrkl.ac.in







‘ Department of Chemical Engineering
NIT, Rourkela
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Technology is a gift of God. After the gift of Life it is perhaps
the greatest of God's gifts. It is the mother of civilization ,of
art and of science.

Freeman Dyson
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Department of Chemical Engineering

Nano& Interfacial Science Laboratory
Biochemical Engineering Laboratory
Chemical Reaction Engineering Laboratory
VapourLiquid Equilibrium Laboratory

Fuel Testing Laboratory

HeatTransfer Laboratory
MassTransfer Bboratory

FluidFlow Laboratory

Mineral Dressing Laboratory
Processlechnology &boratory
Instrumentation & Process Control

Major research areas

U Process Modelling, simulation
& Process Control

U Reaction Engineering

U FluidizationEngineering

U Interfacial Scienc&
Nanotechnology

U MembraneSeparation

U Fluid Phas&quilibrium

[enta et ent i et B an g et
[ enti entE ent-E ent-EN enH

Evolutionary Computations

Process Integration & Energy Engineering
Environmental Biotechnology
Computational Fluid Dynamics

Heat transfer

Industrial Pollution Control

Project Engineering

Biochemical Engineering

[ eI eI ent-E et A entR eI ent- e

Equipment & Facilities

§ U\-VisNIRspectrophotometer § Biofermentor (in situ type)

§ Fluorescencspectrophotometer § Gasliquid chromatograph

§ Particle size & Zetpotential 8 Ultra low temperature freezer
analyzer § Plate and cone viscometer

§ Highperformance liquid § TOC analyzer
chromatography (HPLC) 8 Optical Contact angle meter

§ Hydrocarbon analyzer § Freezedryer

§ BET surface aremalyzer § Fluidized bedjasifier

§ TG Analyzer

Department office

Phone: 06612462250 Fax: 06642462251
Head of the Department: Prof. R.K. Singh, Phone: 2362251
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Faculty members

K. CBiswal
kcbiswal@nitrkl . ac.in

S. KAgarwal
skagarwal@nitrkl.ac.in

S.Paria
sparia@nitrkl.ac.in

P.Chowdhury
pchowdhury@nitrkl.ac.in

P.Rath
prath@nitrkl.ac.in

R. K. Singh
rksingh@nitrkl.ac.in

S.Mishra
smishra@nitrkl.ac.in

A. Kumar
akumar@nitrkl.ac.in

S.Sen
ssen@nitrkl.ac.in

A. Sahoo
asahoo@nitrkl.ac.in

B . Munshi
basudeb@nitrkl.ac.in

M . Kundu
mkundu@nitrkl.ac.in

H. M. Jena
hmjena@nitrkl.ac.in

The Faculty

Academic specialization
Transfer Operation Group

Fluiddynamics,Coalprocessingand conversion Fluidisation
Heattransfer and Heattransfer Augmentation,Fluidisation

Nanotechnology, Colloids and interfacial engineering, Surfacta
adsorption and wetting, Setassembly of nanopatrticles.

Advanced materials research, Adsorptive gas separation and
storageapplications,Heterogeneousatalysis

Process Technology Group

Fuels and combustion, Chemical technology, Coal technology,
Salt effect on VLE and LLE

Coal chemical and fertilizers , Fluidization, Wastanagement,
Thermaochemical conversion of biomass and waste plastics

Process control and Pollution control, Biochemical &
Environmentalengineering

Industrial pollution abatement

Chemical reaction engineering, Catalysis, Organic synthesis,
Green technology, Petroleum refinery & Petrochemicals

Modelling and simulation group

Coalchemicalsand fertilizers, Fluidisation enggineering Particle
TechnologyCFD

Separation process (Reactive and membrane distillation
systems), Process integration, Process control and CFD.

Fluid phase equilibria, Evolutionary computational techniques,
Processnodelling & simulation, Processontrol.

Fluidization engineering, Multi -phase flow, Multi-phase reactor
analysis Wastewater treatment, CFD




Surface Tensiometer
Make/Model

DataPhysic®DCAT11EC

Specification/features

U Highprecision electro-dynamic
compensation weighing  (weighing
capacity 100 ng -210 g) with automatic
calibration

U Softwarecontrolled height positioning
(stroke 74 mm, resolutiont 1 micron) of
the sample vesselswith variable speed
(2 microns/ sto 60 mm/ min)

U USBinterface for PC connection cable

ThetensiometerDCATL1ECs a devicefor
weightbased measurement of contact
angle, surface and interfacial tension,

critical micelle concentration (CMC), ) W?th
density, sedimentation and rate of U Displayfor measurement,temperature
anddeviceinformation

penetration, penetration force and

penetrationresistance U Hluminated sample chamber with inert

gasor steaminlet

Applications

‘T F = Force, mN/m

Plate made of roughened Pt : :
afe made of rotghen Surface tensiomnddynamic contact angle

measurement

| L=\Wetted Length, mm

Location

Nano& Interfacial Science Lab

f = contact angle

@ = 0° for most liquids
against platinum

Contact:
Prof S.Paria

sparia@nitrkl.ac.in
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The DTG series of thermogravimentric
simultaneous
differential thermal (DT) and thermo
gravimetric(TG)data, thus savingtime on
analysis and sample preparation The
instrument providesa differential balance
system that minimizes baseline drift
causedby buoyancyor convectionduring
the heatingprocessthus ensuringa stable
baselineevenat hightemperatures

analyzer

11 Data Analpsis - Cals_ 111004 tgd

provides

100 =

(ngal = 174 8

\{mscﬂan f

76,75

®8

bl
Temparaiure (*C)

DTA -Thermo Gravimetric Analyzer

Make/Model

Shimadzu DTG60H

Specification/features

Balance typeParallel guide
differential top pan
TemperatureRange Ambient to
1500°C

Weight Range +500mg
Weight Readability 0.001 mg
DT Ranget 1000puV

Applications

8 Pyrolysis and combustion
behaviourof biomass

8§ Ash & VOC content VOC
compositionanalysis

Location

Biochemical Engineering Laboratory

Contact:
Prof. Mrs) S . Mishra

smishra@nitrkl.ac.in




UV-Vis -NIR spectrophotometer

(e

[

UW-VisNIR Spectroscopyrefers to the
absorption spectroscopyin the U\WWVis
NIR region of the electromagnetic
spectrum UW-VisNIR spectroscopy is
routinely usedin analyticalchemistryfor
guantitative determination of different
analytes such as highly conjugated
organic compounds, transition metal
ions, and biologicalmacromoleculesit is
also useful to study the Kkinetics of
reactions
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Make/Model

Shimadzu / model 3600

Specification/features

U Wavelengthrangel185 nm¢ 3300 nm

U Wavelengthaccuracy UV/VISregion
+0.2 nm; NIRregion-+0.8nm.

U Wavelength repeatability: UV/VIS
region: less thar0.08nm; NIR
region less thant0.32 nm

Applications

8 Groundstate electronic
environment ofchromophores

§ Quantitative analysis of organic and
inorganic compounds

8 Kineticstudies ofreactions

8 Characterization aanomaterials

Location

Nano& Interfacial Scienckaboratory

Contact:

Prof S.Paria
sparia@nitrkl.ac.in
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Total Organic Carbon analyzer

Make/Model
ShimadziiModelNo-TOGCVCPN

Specification/features

u Extremely wide rangef TOC from
4ug/L to 25,000 mg/L

U Automatic setting of optimal
measurement conditions

U Measurement RangerC:0 ta25000
mg/L; IC: Qo 3000mg/L

Application

The TOC analyzc_ar is a PGcontrolled, 0 Water analysis
standard_ model mst_rumen_t bqsed on 0 Enviromnmentasample
combustion catalytic oxidation/NDIR
method. The TOCanalyzercan efficiently
oxidize rigid, insoluble, macromolecular
and low molecular weight organic
compounds The catalytic oxidation Biochemical Engineering Laboratory
method is employedto analyzeall organic

compoundsat 680°C. The instrument can

analyze total inorganic and organic

carbons

Location

NOXBN-O
IIJITIIT

Contact

Adsorbance (a.u,)

Prof. SMishra
smishra@nitrkl.ac.in
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BET surface area analyzer

The BET analyzeris ideal for surface
area and mesopore analysis It is a
automated,high-speedequipmentwith

one station that allow for simultaneous
measurements  Adsorption  and
desorption isotherms, total pore

volume, averagepore radius, pore size
distribution, and specific surface area
can be obtained using Quantachrome
Autosorbbl model This instrument is
compatible with many different gases
and isothermsfor a range of gasescan
be measured

1, e
v ol

!{
o

BET plot o

Make/Model

Quantachrome/ AUTOSORB

Specification/features

U Surface area range < 0.6%/g
Ul Pore sizaliarange 3.5 to 400@,
U Max temp.350°C

Applications

8 Ideal for mesoporousmaterials like
alumina,silica,andother oxides

§ Suitableboth for academicresearch
programsandindustrialapplications

§ Texturalcharacterizatiorof catalyst&
support materials, pharmaceutical
products, building materials, filters
possible

§ Adsorption capacitiesof adsorbents
canbe measured

Location

Biochemical Engineering Laboratory

Contact:
Prof. SMishra

smishra@nitrkl.ac.in
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Nanoparticle size and Zeta Potential analyzer
l'; / Make/Model

Malvern’ NANGZS90

Specification/features

U Particlesize range : 0.3 nfAmm

U Zetapotential range: No effective
limitation

U Maximumsample conductivity:
200mScm
Molecularweight range (estimated from
Debye plot): 9800Da toxd0’Da
Temperaturecontrol range: 0 °G90°C+0.1C

An entry level system for the
measurement of particle size and
molecular size at 90 degree scattering

angleusing DynamicLight Scattering the ] )
zetasizerhas the ability to measurezeta Applications

potential and electrophoretic mobility 8 Analysiof particles and proteins
usingLaserDopplerMicroelectrophoresis, 8 Sizedetermination of nanoparticles,
and molecular weight using Static Light micelles,colloids,andliposomes
Scattering This technique measuresthe § Zetapotential of particles and micelles
diffusion of particles moving under 8 Molecularsize measurement

Brownian motion, and converts this to

size and a size distribution using the

StokesEinstein  relationship Laser | ocation
Doppler Micro-electrophoresis is the
technique used for measuring zeta
potential. StaticLightScatteringis usedto
determine the molecular weight of
proteins and polymers  Standard
Operating Procedures (SOP) simplify
routine measurements

Nano& Interfacial Scienckaboratory

Contact

Prof S.Paria
sparia@nitrkl.ac.in
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Hydrocarbon analyzer

Make/Model

PerkinElmerLtd/ DHA

Specification/features

DHA utilizes a flame ionization detector
(FID. Thusanalyte confirmationis basedon
the retention indices Without accurateand
reproducibleretention indices,analystscan
be mislabelledand their PONAratios canbe
erroneous Creatinga method with Rlvalues
as closeas possibleto those establishedby

w'vrasunvesnnsl ASTM®wiknsurethe bestresults

Applications

w

Analysisof valueaddedchemicalsand
fuel gradeoil extractedfrom biological
waste,plasticwasteetc.

Toanalyzea mixture of hydrocarbons

Detailed hydrocarbonanalysis(DHA)is
a technique utilized by refineries and
contract laboratories to separate and
identify individual compounds and
determine the bulk hydrocarbongroup
type composition (PONA¢ Paraffin's,
Olefins, Naphthalene'sand Aromatics)
of gasolineand other fuelsin the Cl to
n-Cl3 hydrocarbon range (up to a
boiling point range of 225 °C) DHA
analyte identification is based on
retention indices (RI), which are
established on the elution times of
normal hydrocarbonparaffin's Analytes
are identified basedon their locations
relative to these normal hydrocarbon
paraffins

wn

Location

Chemical Reaction Engineeringporatory

Contact:

Prof. R.K. Singh
rksingh@nitrkl.ac.in
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Goniometer

Make/Model

Data Physics, O€0

Specification/features

U Maximumsamplesize(Lx W x H) 220
xDx 70 mm;

U Rangeof contactangle measurement
0 X 180°; £ 0.1° measuringaccuracy

U Range of surface and interfacial
tension :-1x102 ¢ 2x106 mNm;
resolutiort min. £ 0.05mN/m

U Optics Sixfold zoomlens (0.7-4.5 fold
magnification)

Contactangle measuringdevice for the (i CCDcamerawith 768x 576 pixels

measurementof static and the dynamic

contact angles, surface free energy of
solids, and surface and interfacial
tension of liquids The OCA20 model
enables the reduction of subjective  x Wettingbehaviorof solidsurface
factors and time involved in contact % Surfacefree energy measurementof
anglemeasurementsn research gquality- solidsurfaces

and productioninspection

Applications

Location

Nano& Interfacial Scienckaboratory

Contact:

Prof. S.Paria
sparia@nitrkl.ac.in
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Make/Model

Labconcd~reeZonePlus

Specification/features

U Ice Holding Capacit2.5 L
U Collector Temperature84°C
U LCD displays of operating parameters

Applications

§ Suitable for drying of biological
samplesnanoparticles and
pharmaceutical product

Location

FreeZonePlus2.5 Liter cascadebenchtop
freeze drying systemis designedfor light
sample loads Cascaderefrigeration can
handle sampleswith low eutectic points.
Epoxycoated steel exterior Upright
stainlesssteel collector coil removes1.8
liters of water in 24 hours Thesystemhas
1/4 hp and 1/3 hp dual refrigeration
systems LCDfor display of set up and
operating parameters, alarm messages
and total number of hours since
refrigeration and vacuumwere serviced

Nano& Interfacial Scienckaboratory

audible/visualalarm for abnormalsystem Contact:

event (power failure, improper line Prof. SParia

voltage supply, collector temperature sparia@nitrkl.ac.in
above-40° C

48



Particle size analyzer

The Mastersizer 2000 particle size
analyzerhas set the standardfor simple,
straightforward operation Modular in
design,it hasa wide range of automated
sample dispersion units for the
measurementof wet and dry samples
These are controlled through SOPs,
providing ease of method development
and transfer Broad particle size range
suitablefor manydifferent applications
Wide range of sampledispersionoptions
for emulsions, suspensions and dry
powders

Fullyautomatedsimple SOPoperation for
easeof useandmethodtransfer

20
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Make/Model

Malvern/ MasterSizer2000

Specification/features

U Principle Laserlight scattering

U Analysis Mie and Fraunhofer
scattering

U Dataacquisitionrate: 1 kHz

U Redlight source Max. 4mW He-Ne,
6328nm
Blue light source Max 0.3mW LED,
470nm
Lensarrangement Reversd-ourier
Sizerange 0.02-2000um
Accuracy  Better
(polydispersestandard)

Applications

than 1%

8 Analysis oparticle sizeand distribution of

differentsamples

Nano& Interfacial Scienckaboratory

Contact:

Prof. S.Paria
sparia@nitrkl.ac.in
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c:

Steadystate process simulator, Aspen plus
Dynamic Process Simulator, Aspen
Dynamics

Adsorption Simulator, ADSIM
AspenHysys

gPROMVodel Builder,
gSAFTgFLARESOLIDSgCRYSTAL
gFueiCell,gCFletc

Applications

Process modeling in both steadystate
simulationand dynamicbehaviouranalysis
Design performance monitoring,

optimization and business planning for
Make/Model chemicals, pharmaceuticals,
@ AspenTechUSA petrochemicalsandplants
w ProcessSystemsEnterpriseLimited 6th

Floor East 26-28 Hammersmith Grove
London

c:

oo

n:
=TT,

¥ ey
L

Contact:

Prof. B.Munshi
basudeb@nitrkl.ac.in
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Department of Chemistry

A That 6s what cilkkeepmgst r
up with the dancing

A

-l
1. Langmuir

]‘r/\r:’ ) |
&

R E Smalley R H Grubbs

The atomslet go eachother for a moment dthe bondsare broken All of a
suddena newmoleculeapproachesA newbond oré ? Everything happens
at a breakneck speedand the dancersare so exceedinglysmallé This
makes the challengeof working out what really happensall the greater
T h a whiatchemistryis all about keepingup with dancingmolecules!

Nobel Prize Presentation, 2005
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Department of chemistry

aboratories

U Nuclearmagneticresonanceaboratory U Biophysical chemistry laboratory
U Organicsynthesidaboratory U Computational chemistry laboratory
U Environmentabhemistrylaboratory U Material Chemistry |ab0rat0ry
U Characterizatiofaboratory U Optoelectronics laboratory
U  Spectroscopyaboratory U Nanomaterial$aboratory
Major research areas
I Environmental chemistry I Organometallichemistry
I Analytical chemistry I Hybrid materials
I Nanomateriakynthesis and application | Computational chemistry
I Nanobiochemistry I Biophysical chemistry
I Heterogeneous Catalysis | Synthetic organic chemistry
Equipment & Facilities

g EgRMspectrom;eter ‘ § Fluorescence spectrometer

§ FTIR ass ipec rtome er § Biotageflash chromatograph

5 UVV_SpeC r?me etr § Potentiostat Galvanostat

§ Hi -h IS s?ec rome (Ia_r id 8§ Surface area analyzer

'gh pertormance Aiqul § Atomic absorption
chromatography (HPLC) spectrophotometer
§ Optical microscope : :
§ CHNS analyzer 8 Paticle size analyzer

Department office

Phone: 06612462650 Fax: 06612462651
Head of the Department: Prof. B.Mishra Phone: 0662462651




The Faculty

Faculty members

RajKishorePatel
rkpatel@nitrkl.ac.in

NiranjanPanda
npanda@nitrkl.ac.in

SabitaPatel
sabitap@nitrkl.ac.in

SasmitaMohapatra
sasmitam@nitrkl.ac.in

DebayanSarkar
sarkard@nitrkl.ac.in

RupamDinda
rupamdinda@nitrkl.ac.in

SauravChaterjee
saurav@nitrkl.ac.in

AparnaMondal
aparnamondal@nitrkl.ac.in

V. Sivakumar
vsiva@nitrkl.ac.in

PriyaBrataDash
dashp@nitrkl.ac.in

BrajaGopalMishra
brajam@nitrkl.ac.in

GarudadhwajHota
garud@nitrkl.ac.in

Usharani Subuddhi
subuddhiu@nitrkl.ac.in

SupratimGiri
girisupr@nitrkl.ac.in

MadhurimaJana
janam@nitrkl.ac.in

HarekrushnaSahoo
sahooh@nitrkl.ac.in

Academic specialization

Organic chemistry group

Abetment of Hazardoudons, Sequestrationof carbondioxide,
OrganiclnorganicHybrid Materials, Natural products

Organic synthesis, Natural product synthesis, Heterocyclic
chemistry,Heterogeneousatalysis

Physical organic chemistry, Surface chemistry

Nanomaterialfor bio-applications, Surfacechemistry, Organic
transformation usingnanomaterial

Target oriented natural product synthesis, Synthetic
methodologies,Functionoriented organicsynthesis,

Inorganic chemistry group

Synthetic inorganic chemistryCatalysis

Organometallic chemistry, Transition metal clusters
Inorganic materialsmesoprousadsorbents,Photocatalysis
Lanthanide luminescence,Solid state chemistry, Luminescent

molecularmaterialsfor OLEDs

Nanocatalysis lonic liquid mediated material synthesis, Gas
sensorsstudies

Physical chemistry group

Heterogeneougatalysis,nanoporousmaterials
Material chemistry, Mesoporous material
Physicaphotochemistry, Biophysicakchemistry
Nanomaterialchemistry
Theoreticalbiophysicalchemistry

Biophysical chemistry, Glycosamine glycans Peptide and
protein chemistry




Nuclear Magnetic Resonance Spectrometer

Make/Model

AV 400QAvancelll 400MHz FNMR Spectrometer
BrukerBiospininternational, Switzerland

Specification/features

i

U 5mmBBOandBBFQorobefor
multinuclearNMR(*1B, 15N, 19F, 295,
31P,35Cl,51V etc)

U 5 mm multinuclearprobefor
solutionstudies

U VTaccessoryVariabletemperature
facility is availablefrom -80°Cto 70°C
with suitablesolvent

ULTRASHIELD"
400

>

Nuclear Magnetic Resonance (NMR)

spectroscopy is probably the most _ _

powerful tool availableto a chemistfor Appllcat|ons

determiningthe structure of virtually all _ _
organic compounds, no matter how The present instrument enabl_es analysis of
complex It is even being used to solutions of organic samplesin deuterated

determine the structure of highly ~ Solvents All kinds of 1D and 2D NMR
complicatedmoleculessuchasenzymes ~ €Xperiments including *H, *5C, DEPT,COSY,

NMR The most commonly studied 31p,35Cl,51V canalsobe analyzedn solution.

nuclei are H and 3C (I = %2) although

nucleisuchas!!B, 15N, 19F, 2°Sj, 31p, 35C], .

5V etc. can also be detected Nuclei

havingnon-zero spin are magneticand

demonstrate different energy levels in Sophisticated Instrumentation laboratory
presence of external magnetic field.
This property of magnetic nuclei has
been exploited to determine the Contact:

molecular structure and purity of Prof. N. Panda
chemicalsamples npanda@nitrkl.ac.in

Prof. R.Dinda
rupamdinda@nitrkl.ac.in
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ESI Mass Spectrophotometer

Mass spectrometry is an analytical
technique that can provide both
gualitative and quantitative information
on analyte moleculeson the basisof the
massto-charge ratio of charged ions
Electrosprayonisationmassspectrometry
(ESIMS) providesa sensitive,robust, and
reliable tool for studying, at femto-mole
guantities in micro-litre samplevolumes,
non-volatile and thermally labile
molecules especially bio-molecules that
are often difficult to analyse by
conventional techniques ESI uses
electrical energyto assistthe transfer of
jons from solution to gaseous phase
before they are subjected to mass
spectrometricanalysis

Make/Model
PerkinElmer, USAFlexerSQ 300 MS

Specification/features

ESI and APCI probe

Mass range: 23000amu
Max scan rate: 10,000
Resolution: 0.6° 0.1 u
Polarity switching: standard

[ en-E et enHE enHEN enH

Applications

Molecularmassdetermination
Identificationof largebiomolecules
Analysiof neutralcompoundsy
protonationor cationisation
Analysiof non-volatileandthermally
labilemolecules

Studyof noncovalentgasphase
interactions

Sophisticated Instrumentation laboratory

wn wn w W W

Contact:
Prof. SChaterjee
saurav@nitrkl.ac.in

Prof. D.Sarkar
sarkard@nitrkl.ac.in

Prof. N. Panda
npanda@nitrkl.ac.in
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Fluorescence Spectrometer

Fluorescence technique offers a
powerful tool of investigation for
structural and dynamic aspects of
matter-both living and non-living, at a
molecularor supramoleculadevel The
advantages of wusing fluorescence
technique, in addition to the dynamic
nature of the information obtained, are
its sensitivity, suitable time-scale,non-
invasive  nature and minimal
perturbation. The primary parameters
of fluorescence technique such as
excitation and emission maxima,
emission intensity and fluorescence
anisotropyprovide valuableinformation
about the system under study The
measuredchangesin these parameters
of a fluorescentprobe canbeenrelated
to various molecular properties of the
environmentsuch as polarity, viscosity,
diffusion coefficients, formation of
microstructuresand microdomainsetc.

Make/Model
HoribaJobinYvon USAFluoromax4P

Specification/features

U Source: 150 watt ozone free
xenon lamp

Wavelength range: 26850 nm
Continuous band pass:3D nm
Accuracy: 0.5 nm

Liquid and solid sample analysis

4
i
i
i

Applications

§ Excitedstate propertiesof
fluorophores

8 Probingmicroenvironmeniof
fluorophoresin complexsystems
suchasbiologicalmacromolecules,
microheterogeneousystemsand
fluorescentnanoparticles

§ Analyticalfluorimetry

8§ Micro-polarityandmicro-viscosity
measurement

§ Solventdynamicsstudy

Location

Biophysical laboratory

Contact:
Prof. U. Subuddhi
subuddhiu@nitrkl.ac.in

Prof. A.Mondal
aparnamondal@nitrkl.ac.in




Fourier Transform Infrared

(FTIR) Spectrometer

Infrared
information about the vibrational and
rotational modesof motion of amolecule
ThelR spectrumof an organiccompound

spectroscopy provides

provides a unique  fingerprint,
characteristicof the compound and its
opticalisomers FouriertransformInfrared
spectroscopy(FTIR)due to its enhanced
resolution, is consideredas one of the
fundamentaltechniquesfor identification
and characterization of organic or
inorganiccompounds

"I think my work on the chemical
bond probably has been most
important in changing the activities
of chemists all over the world --
changing their ways of thinking and
affecting the progressof the scienced

-LinusPauling

Make/Model

PerkinElmer, USA/ RXFTIR

Specification/features

Wavelength: 401000 cmt
Solid and liquid samples
Repeatability: 5 cri
Resolution: 4 cm

Applications

8 Functional group detection

8§ Identification of organic and
inorganic compounds
Quantitative determination of
compounds in mixtures

§ Conformational analysis

§ Stereochemistry
8§
8§

wn

Molecular orientation study
Detection of molecular impurities
or additives

8 Kinetic studies of reactions

Spectroscopy laboratory

Contact:
Prof. R.K. Patel

rkpatel@nitrkl.ac.in




BET Surface area analyzer
Make/Model

Quantachromecorporation/
AUTOSORBMP

Specification/features

U Pore volume detectable 0.0001 cc/g,
Pore size : 34000 A

Surface area range : 0.0005/m

and higher,

U Kr, N, O, H, CQ,He etc. with
appropriate coolant can be used

Applications

Surface area analysis of porous materials
Identification of pore structure

cC: C:

w W

The evaluationprocessof surfacearea of
any porous material relies on the arrangements in ordered porous materials

techniqueof adsorptionand desorptionof Analysis of average pore size distribution
anon-reactivegas(e.g. N, He,etc) onthe Analysis of BJH pore size distribution
surface of that material Three scientists Study ofmicroporous mesoporous and
Brunauer Emmett, and Teller modified macroporousmaterials

[ 'y 3Y difedyd &f adsorption to

formulate a more accurate principle of

analyzinga Y I G S Nilirfaceds Their )

theory, known as BET methodQ has

becomethe basisof surfaceareaanalysis
Apart from furnishing the total surface
area and gas sorption isotherms, the
surface area anaIyZ(_ar also provides the Contact:

data about pore diameters and pore Prof. B.GMishra
volumesof anyporousmaterial brajam@nitrkl.ac.in

w W W

Sophisticated Instrumentation laboratory

Prof. SMahapatra

sasmitam@nitrkl.ac.in

Prof. SGiri
girisupr@nitrkl.ac.in




UV-Visible Spectrometer
Make/Model

(1) Shimadzu corporation, Japan/A2¥50
(2) Perkin Elmer, USdmda25

Specification/features

Wavelength range : 20900 nm
Repeatability: 0.1 nm
Accuracy: 0.1 nm

Band width: variable

Liquid and solid samples only

[ et et et et enH]

Applications

§ Absorption characteristics of organic and
inorganic compounds

§ Ground state electronic environment of
chromophores

§ Quantitative determination of compounds

8 Kinetic studies of reactions

U\-VisSpectroscopys basedon the study
of selectiveabsorptionof radiationin the
UW-Vis region of the electromagnetic

spectrum U_V-Vis spectroscopy is

routinely usedin analyticalchemistry for

the quantitative determination of

different analytes such as highly ~ SPectroscopy Laboratory
conjugatedorganiccompounds transition
metal ions, and biological
macromoleculeslt is effectively used in
following the kinetics of reactions

becauseof the suitable time scale, and Contact:

high sensitivity It is also useful in (1) Prof.SabitaPatel
estimating the energy gap between spatel@nitrkl.ac.in
ground and excited electronic levels of

compoundsespeciallyin solid state. (2) Prof. P. Dash
dashp@nitrkl.ac.in
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CHNS Analyzer

Determination of
nitrogen, oxygenand sulfur content of an
unknown organiccompoundis one of the
most basic and essential needs of an

carbon, hydrogen,

analytical chemist This helps in

identifying the product in terms of its

tentative molecular formula. In CHNS
analyzer, the compound of interest is

combusted in a furnace at high

temperature under oxygen stream

Duringthe combustionprocessmostlythe

oxides of the concerned elements are

formed in the form of gases Theseare

then separatedand directedto a detector

usinginert gaseslike helium or argon as
carrier for quantitative analysis The
technique gives measurement of the

carbon, hydrogen, nitrogen and sulphur
contentof sampleswith fair accuracy

Make/Model

ElementarAnalyserSysteme
GermanyVario EL

Specification/features

Minimum sample size: 4 mg
80 samples per round

Data acquisition time: 10 min
Halide based samples to

be avoided

oo

Applications

CHNSnalyzeris usedin analysisof organics
(especially to find out the molecular
formula of a newly synthesizeccompound),
polymers, pharmaceuticals,energy (fuels),
environmentalstudies,etc.

Sophisticated Instrumentation laboratory

Contact:

Prof. R. K. Patel
rkpatel@nitrkl.ac.in




Potentiostat / Galvanostat

Make/Model

Advansysdnternational/ 273 A

Specification/features

Compliance voltage£100 V
Maximum output current > 1 Amp
Band width > 2.5 MHz
Voltagetemperature stability < 50uVC

cC-CcCCcCC

Applications

A potentiostat is an electronic hardware

required that controls a three-electrode § Redox chemistry

cell and runs  electroanalytical § Electrochemical analysis
experiments ~ This equipment is  § Characterization and property
fundamental to modern electrochemical studies oforganometallicand
study of chemicalsusing three electrode inorganic compounds

systems for investigation of reaction
mechanismsrelated to redox chemistry
and related chemical phenomena Most
early potentiostats could function
independently, providing data output
through a physical data trace. Modern
potentiostats are, however, designedto The theoreticasideof physicalchemistryis and will
interface with a personal computer and probablyremain the dominant ong it is by this
operate through a dedicated software peculiaritythatit hasexertegucha greatinfluence
package The system functions by upon the neighboringsciencespure and applied,
maintainingthe potential of the working ~ 2nd on this ground physical chemistry may be
electrodeat a constantlevel with respect regarde@san excellen!;chpobf exactreasoningor
.. all studentofthenatural sciences

to the reference electrode by adjusting

the currentin anauxiliaryelectrode

Location

Characterization laboratory

T SArrheinus

Contact:
Prof. R.Dinda
dinda@nitrkl.ac.in

Prof. SChaterjee
saurav@nitrkl.ac.in




