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Every faculty, staff and student of NIT Rourkela is 
passionately committed to the mission of making 
India  a world leader in technology and science, 
and nurtures this commitment with honesty, 
hard work and team spirit 
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To become an internationally acclaimed institution of higher learning 
that will  serve as a source of knowledge and expertise for the society 
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To advance and spread knowledge in the area of science & technology 
leading to creation of wealth and welfare of humanity 
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Thanks to the sustained effort of the faculty, officers and non-teaching staff of our Institute over 
the past one decade, NIT Rourkela has created a massive infrastructure for R & D in most 
branches of engineering and science. The funds have come from multiple sources: plan grant of 
the Government of India, FIST grant of DST, TEQIP, and the most important of all, sponsored 
research and consultancy projects secured through faculty initiative. At NIT Rourkela, no matter 
which agency has provided the funds, the equipment and software are available for use by the 
entire research community. 
 
In early stages of conversion of REC to NIT, when R & D equipment experienced a quantum jump 
both in number and value, the institute faced a serious question: whether to create a large 
centralised sophisticated instrumentation facility for common use with dedicated engineers and 
technicians, or to distribute equipment among departments, laboratories and faculty who use 
them the most, who worked towards procuring and installing them, and who take care of their 
maintenance. The institute administration was fully conscious of 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 arrangement may be over-protected, healthy and fit, but 
inaccessible to users across the institute including faculty and students of its own department. The 
choice was difficult; but a decision had to be made. The Institute made a conscious decision to 
adopt the latter model. Every piece of equipment or software is housed in the laboratory of the 
professor who strived to procure it, who laboured to install it, who spends time to keep it 
functional, who protects it against undue tampering, and who gets recognised by making it 
available to the maximum number of researchers. In institute parlance, this service provider is 
known as the PIC ς an acronym for άtǊƻŦŜǎǎƻǊ in ŎƘŀǊƎŜέ. The institute considers him the owner of 
the equipment, while he considers himself as a custodian of public property, an asset rightfully 
belonging to the future generation.  
 
To ensure full availability to users across all departments, certain checks and balances have been 
put into the system. This book is the first step in that direction. Several other steps have either 
been put in place or are in pipeline, among them:  
üMore detailed and structured information on equipment put on the institute website,  
üOnline usage requests, and  online display of equipment scheduling, 
üOnline monitoring of availability, usage and maintenance  records by higher administration, 
 
 



ü A formal procedure for assigning faculty-in-charge (PIC) to ensure optimal utilisation, 
ü Provision of maintenance grants, technicians and scientific officers to supplement   

departmental resources, and 
ü Involvement of fully trained research students (Ph. D. and M. Tech.), engineers and 

technicians in providing the service. 
 
The success of the scheme shall, however, depend primarily on the attitude and habits of the 
research community. Every PIC needs to take an oath to make the equipment under his care 
available to as many researchers across the departments as possible; every researcher must 
also vow to spend as much time as available to him in assisting the PIC in running the 
equipment, and to minimise equipment-hungry experiments while ensuring quality of 
scientific investigation. 
 
While day-to-day operation of equipment can be left to technical assistants and senior 
students, professors, both PICs as well as users of equipment, need to spend time on clear 
understanding of technological principles, interpretation of results and managing users. While 
the faculty in-charge should not hesitate to help student researchers directly, the more 
desirable mode is communication through the supervisors. Faculty must speak to faculty in all 
matters of experimental research: submitting job requisitions, providing information, 
following up on test schedules and discussing interpretation of results. It is certainly 
undesirable that professors depute students and technicians to talk to senior faculty who 
expect to discuss critical test results in a scholastic environment. I am confident that scientific 
temper takes precedence over administrative prestige in the minds of all my colleagues.  
 
Many of my colleagues have contributed to the success of this book. The foremost among 
them is Prof. Braja Gopal Mishra, Head of the Department of Chemistry, who has spent 
countless hours in collecting information from all departments, organising them logically and 
adding the required aesthetics. He has been assisted by many faculty colleagues and students; 
the list is too numerous to place here. I record my personal gratitude to all of them.  
 
The ultimate success of this book will come not only from its use by the NIT faculty and 
students, but also from the benefit extended to researchers from other institutes, industry, 
hospitals, municipalities and Government departments. I hope, on dissemination of this 
information over print and electronic media, NIT Rourkela will receive offers of sponsored 
projects from Government agencies, of consultancy projects from industry and of R & D 
collaboration from universities and laboratories in India and abroad. NIT Rourkela will 
certainly respond with a hand of cooperation. 
 
Success does not come only from superior equipment. Equally important, even more so, are 
the dedicated efforts by researchers, technicians and academic administrators. I am confident, 
my colleagues at NIT Rourkela shall always stand up to the demands of their job ς to work 
with dedication and team spirit and make our country a technological power house in global 
arena. 

 
 

 Sunil Kr Sarangi 
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About the Institute 

1. Established year         :  1961 

2. Area           : 262 hectors 

3. Building space          :  

4. Floor space          :  

5. Roads          : 1,42,861.5 sqm 

6. Electricity consumed/year       :  

7. Water consumed/year              :  

8. Number of students          : 4963 

9. Number of faculty members    :  235 

 



About SRICCE 

Modern day institutions of higher learning are large and complex organisations. The institute 

administration has the enormous responsibility not only of providing standard tertiary and 

postgraduate education to thousands of students but also of providing a free, scholastic and 

creative environment to its faculty and students for organised research, scholastic discussion as 

well as creation and distribution of new technology. The latter activity is expensive and needs 

sponsorship of Government and Industry. 

 

To manage this sizable activity involving people, materials, documents and money, NIT Rourkela 

has created the SRICCE Cell, an office for administration of ά{ǇƻƴǎƻǊŜŘ Research, Industrial 

Consultancy and Continuing 9ŘǳŎŀǘƛƻƴέ. The following activities, carried out by departments, are 

administratively overseen by the SRICCE Cell: 

ü Research sponsored by Government and private agencies either as parts of larger national or 

international projects or purely for promotion of science and technology, 

ü Consultancy projects requested by industry or by public/private agencies for well defined 

research or design output, experimental study or computational analysis, 

ü Testing services for characterisation of materials in accordance with established test 

procedures, wherever appropriate using applicable national standards, 

ü Short term (one day to 6 months) courses for serving professionals in industry, Government 

and academia, covering both fundamental subjects and latest additions to human 

knowledge. 

ü National and International conferences, symposia, workshops for scholastic exchange of 

ideas,  

ü Promotion of intellectual property ς creation, protection and dissemination, including 

assistance in filing of patents and technology transfer, and 

ü Liaison with industry ς bringing the faculty and students close to industry for field application 

of scientific knowledge and research tools. 

Creation of facilities in the institute and interest among the faculty, and promotion of a bond 

with industry and Government agencies is one of primary responsibilities of the SRICCE Cell. 

Publication of this booklet is a small step in that direction.  

  

Patrons from industry and Government agencies needing services of NIT may contact the faculty 

members directly or contact SIRCCE Cell at the address given below. 

 

 

For SRICCE Information, Contact                                          Prof. Mahabir Panda  
Sri Sudin B. Babu     Dean (SRICCE) 
Assistant Registrar (SRICCE) 
NIR Rourkela 
Rourkela-769008 
Phone: 0661-2462051 Fax: 0661-2472926     
Email:ar-sricce@nitrkl.ac.in  3 



About this Book  
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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, 
absorbing not only substantial funding from the Government but also the superior human 
resource of the nation, is research leading to creation of new technology.  In our country, while 
certain institutions like IISc and IITs have been well recognised as technology providers, the 
industry is slowly recognising the significant contribution, and still higher potential, of the NIT 
system.  Among NITs, NIT Rourkela has been a pioneer not only in curricular and administrative 
reforms but also in sponsored research, industrial consultancy, continuing education and 
networking with Indian industry. 
 
Over the past one decade, after conversion of the former REC to NIT, this Institute has grown not 
only in terms of faculty and student strength, but also in terms of R & D infrastructure - quality 
building space, sophisticated equipment and the technical expertise necessary to exploit them 
effectively. This book gives a ōƛǊŘΩǎ eye view of this infrastructure, dedicated to growth of 
education, research and industry. 
 
The information in this book is organised department wise, presenting a comprehensive faculty 
list along with their contact details and academic specialisations, the faculty being organised in 
terms of academic groups. In addition to the faculty, our academic groups consist of research 
scholars, post doctoral fellows and technicians, creating effective research teams and serving the 
society as warehouses of technical expertise. This book presents a summary of the academic 
groups and their R & D resources ς equipment, facilities and expertise accumulated over half a 
century.  
In Indian academic Institutions there are two distinct approaches to organising and managing 
expensive scientific equipment: 
(a) Creating central research facilities and/or sophisticated instrumentation centres, housing all 

major equipment of the institute, or 
(b) Distributing the sophisticated instruments among departments and laboratories, and leaving 

them under the care of academic groups that understand and use them the most. 
NIT Rourkela has consciously adopted the second model. Our faculty, students, and technicians 
behave as owners of the equipment assigned to them when it comes to providing maintenance 
and consumables, but as mere custodians of public property while extending their use to 
researchers from other laboratories across and beyond the Institute. Technical specifications, 
contact details as well as information on actual usage of all the equipment are publicly displayed. 
The higher management, particularly the Committee on Management of Major Equipment 
(CMME), monitors the usage and ensures availability of all equipment and facilities without 
discrimination, negative or positive. Our experience, to put it briefly, has been excellent. 
 



This book, in both print and electronic versions, is designed to keep everyone - students and 
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 physical resources of this great institute. Managers and 
engineers from Industry and Government may use this book for identifying laboratories and 
experts to fund R & D and consultancy projects; universities and Government laboratories may 
find their collaborators at NIT Rourkela through this book; and aspiring young researchers may use 
this book to choose their research guides for shaping their career towards development of new 
technology. With eighteen departments and three centres covering most disciplines of 
technology, physical, biological and social science, NIT Rourkela offers an ideal environment for 
multi-disciplinary research and creation of tangible technology. 
 
Administration of sponsored research, industrial consultancy, intellectual property and non-formal 
continuing education is handled by the SRICCE Cell of the Institute under the direction of Dean 
(SRICCE). Government agencies in search of an academic partner to handle a pressing national 
issue and industry leaders in search of new technology to expand business are requested to 
contact Dean (SRICCE) or Director for necessary collaboration. The Institute will come forward to 
join hands with interested partners for serving the society. 
 
In addition to the present administrative set up, the Institute is growing a new wing - the 
Technology Innovation and Industry Relations (TIIR) Centre. The details of this innovative venture 
are available in the Institute website www.nitrkl.ac.in. TIIR is NIT wƻǳǊƪŜƭŀΩǎ answer to the concern 
of every industry - large, medium or small, that does not have the resources to start a full-fledged 
R & D centre but needs research to develop new ideas and remain competitive in the market 
place. Industrial houses are invited to set up tiny to medium sized R & D units at NIT Rourkela 
employing their own core staff, cooperating with the faculty and research students of the institute 
ten times the number, and exploiting all the expertise and facilities described in this book. 
Prospective patrons are requested to contact the Professor in-charge or Director.  
 
Every faculty, staff and student of NIT Rourkela is passionately committed 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 Rourkela fills the heart of every 
NITian; technologists, scientists, managers, administrators and students from all corners of our 
country are invited to join us in making this dream come true. On behalf of NIT Rourkela, I present 
this booklet to every dreamer who has made research his or her career. 
 
 

Braja Gopal Mishra 
Department of Chemistry 
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Department of Biotechnology and Medical 

Engineering  

Equipment & Facilities 

Laboratories 

Major research areas 

§ Fermentor & Bioreactor 
§ Flow Cytometer and FACS 
§ Cell Culture Facility 
§ Controlled Rate Freezer  
§ Electro-spinning Machines 
§ Universal Testing Machine (1 kN) 
§ Wear and Tear Friction Monitor 
§ UV-Vis spectrophotometer  
§ Microplate absorbance reader 
§ Rheometer 

 

 

üBioprocess Engineering 
üAgriculture & Environmental Biotechnology 
üCell and Molecular Engineering 

Ï Bioprocess Engineering 
Ï Bioenergy 
Ï Biodiversity 
Ï Industrial Pollution control  
Ï Protein Engineering 
Ï Cancer Biology 
Ï Nanobiotechnology 
Ï Tissue Engineering 
Ï Biomaterials & Bioimplants 
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üBiomaterials and Tissue Engineering 
üAnatomy and Physiology 
üBiotransport and Biomechanics 
üMedical Electronics and Instrumentation 

Ï Stem Cell Engineering 
Ï Surface Engineering 
Ï Cryopreservation 
Ï Biomechanics 
Ï Biomicrofluidics 
Ï Controlled Drug Delivery 
Ï Computational Bioengineering 
Ï Biomedical Instrumentation 

§ Differential Scanning Calorimeter 
§ Biomedical instrumentation & signal 

processing system 
§ Cryogenic storage for cells and tissues 
§ -86oC deep freezer 
§ Cell Counter 
§ Real Time-PCR 
§ Gel Documentation System 
§ Spray Drier 
§ Vacuum Dryer 

Department office 

Phone: 0661-2462280 Fax: 0661-2462281 
Head of the Department: Prof. K. Pramanik, Phone:0661-2462281  



Faculty members Academic specialization 

Bioprocess Engineering Group  

G.R. Satpathy 
grsatpathy@nitrkl.ac.in 

Biochemical Engineering, Biostabilization, Cell and 
Protein Processing 

Agricultural & Environmental Biotechnology Group  

Krishna Pramanik 
kpr@nitrkl.ac.in 

Bio-remediation, Fermentation, Bio-fuel, 
Biodiversity, Microbial strain improvement, Modeling 
and Simulation of Biological Reactions 

Cell & Molecular Engineering Group  

Subhankar Paul 
spaul@nitrkl.ac.in 

Protein conformation and assisted folding, 
Nanobiotechnology, Bone Tissue Engineering 

B. P. Nayak 
bibhukalyan@nitrkl.ac.in 

Rehabilitative Tissue Engineering, Neurodegenerative 
disorders, Bioinformatics 

Nandini Sarkar 
sarkarn@nitrkl.ac.in 

Structure-function of proteins, Protein Biochemistry, 
Protein misfolding and aggregation 

Biomaterials & Tissue Engineering Group  

Krishna Pramanik 
kpr@nitrkl.ac.in 

Biomaterials, Scaffold Engineering, Tissue 
Engineering (bone, cartilage, skeletal muscle), 
Mesenchymal stem cells 

Mukesh Kumar Gupta 
guptam@nitrkl.ac.in 

Embryonic and male germ-line stem cells, Cellular 
reprogramming, Genetic Engineering, Tissue 
Engineering (Reproductive) 

Amit Biswas 
amitb79@nitrkl.ac.in 

Biomaterials, Surface Engineering, Corrosion and 
oxidation of materials 

Indranil Banerjee 
banerjeei@nitrkl.ac.in 

Tissue Engineering (Skin and bone), Biomicrofluidics, 
Theranostics systems 

Sirsendu  Sekhar  Ray 
sirsendu@nitrkl.ac.in 

Tissue Engineering, Cryopreservation,  Stem cells 

Biotransport & Biomechanics Group  

Amitesh Kumar 
kumaramitesh@nitrkl.ac.in 

CFD,  Cryoblation, Cryopreservation, Laser-tissue 
interaction 

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

 Biomechanics, Nanostructured  Biomaterials 

Medical Electronics & Instrumentation Group  

Kunal Pal 
palk@nitrkl.ac.in 

Signal acquisition & analysis, Biomedical image 
processing, Biomedical equipment design 
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The Faculty  



Cell Culture Facility  

Components 

Location 

 
Contact: 
Prof. Krishna Pramanik 
 kpr@nitrkl.ac.in 
 

Prof. Subhankar Paul 
 spaul@nitrkl.ac.in 

 
 

Tissue Engineering Laboratory 
Cell & Molecular Engg. Laboratory 

ü CO2 incubators (5 Nos.) 
ü Bio-safety cabinets (Class II) (4 Nos.) 
ü Automated cell counters (2 Nos.) 
ü Refrigerated centrifuges (4 Nos.) 
ü Inverted microscope 
ü Florescence microscope 
ü Controlled rate freezers (2 Nos.) 
ü Deep Freezers (-86°C;  -80°C) 
ü Sonicator 

Applications 

ü Stem cell  isolation, culture  & 
differentiation 

ü Cancer cell culture 
ü Microbial cell culture 
ü Cryopreservation of cells  
ü Characterization of cells  

The cell culture facility is designed to provide 
the optimal culture milieu, controlled micro-
environments, regulated temperate and 
humidity and sterile conditions necessary to 
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, cancer cell and stem cell  culture. 
The stem cell laboratory supports tissue 
engineering research and is equipped with 
instrumentation  for isolation, 
characterisation, expansion and 
differentiation of human cells. Major facilities 
include bio-safety cabinets, CO2 incubators, 
cooling centrifuges, cell counters and 
osmometer.  9 



Make/Model 

Specification/features 

Applications 

Location 

1. BD FACS Aria III cell sorter 
2. BD LSR Fortessa cell analyzer 

Biomaterials &Tissue Engg. Laboratory  

Flow cytometer and florescence-
activated cell sorter (FACS) are laser-
based equipment that allow 
simultaneous analysis of multiple 
parameters of cells and sorting of 
different types of cells basing on their 
characters. Cells are suspended in a 
buffer medium and passed under a laser 
beam along with sheath fluid for cell 
counting, morphometry, 
immunophenotyping, biomarker 
detection, cell cycle analysis and sorting. 
The uniqueness of the flow cytometer 
lies in its ability to analyse several 
thousands of cells within a second. 
Accordingly, this equipment finds 
application in numerous research fields 
including stem cell biotechnology, 
cancer biology, diagnostics, hematology 
and reproductive biotechnology. 

ü Immunophenotyping of cells 
ü Florescence-based characterization of cells 
ü Cell sorting   

ü Four lasers (633/561/488/375 nm) 
ü 20 parameters, 18 fluorescent and 2 scatter 
ü Up to 70,000 events per second  
ü Four-way sorting 
ü Sample input: Polystyrene/ polypropylene 

microtubes 
ü  Adjustable temperature control  
 (4, 20, 37 and 42 0C) 

Flow Cytometer  &  FACS  

 
Contact: 
 

Prof. Krishna Pramanik 
 kpr@nitrkl.ac.in 
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Electrospinning Machine  

Make/Model 

Specification/features 

Applications 

Location 

Contact: 
Prof. Krishna Pramanik 
 kpr@nitrkl.ac.in 

1. El Marco model/NANOSPIDER-NS LAB 200 
2. ESPINO-NANO 

Biomaterials & Tissue Engg. Laboratory  

ü Production of  polymeric nano fibers and 
mats 

ü Preparation of nano fibrous membrane 
ü Preparation of tissue engineered scaffold 

  

NANOSPIDER-NS LAB 200,Elmarco 
üFabric width: 300-400 mm 
üMinimum Safe Speed:130ml/h 
üMaximum working Voltage: 80 kV DC 

ESPINO-NANO 
 ü Syringe pump: 0.1 to 5 ml/hr  

 ü Rotary drum speed: 200-6000 rpm 
 ü variable load: 1kV to 50 kV  

 

. 

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 
electrically charged polymeric liquid jet in 
presence of an externally applied electric 
field that accelerates the charged liquid 
jets. Subsequently, jet stretching and 
solvent evaporation during the travel of 
the liquid jets yield the fibers. Fibers with 
varying alignment can be obtained by 
modifying the collector design. 
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Contact: 
Prof. Krishna Pramanik 
 kpr@nitrkl.ac.in 

INSTRON: Electroplus E1000 & E3000 test 
system 

Biomaterials & Tissue Engg. Laboratory 

ü Dynamic capacity : 1000 N, 250 N load 
cells 

ü Grips for tensile testing, fatigue testing 
ü Bio bath chamber (3.1 l volume); 

Temperature range: ambient to 40 0C; 

Vertical bath travel 200 mm. 

Tensile, compression and fatigue testing of: 
 
ü Bone, tendon, ligament, skin, muscle, 

arteries, engineered tissue and 
scaffolds 

ü Implantable devices: cardiovascular, 
endovascular, neurovascular and intra 
ocular 

ü Dental implants & material: adhesives, 
amalgams, porcelains, polymers and 
ceramics used in oral cavities 

ü Comparable medical devices and 
implants  

The Instron ElectroPuls E1000 is a 
electrodynamic test instrument 
designed for dynamic and static testing 
of mechanical properties in a wide range 
of materials including polymeric and  
soft biological materials  and tissues. 
The tests can be performed in a 
physiological environment under 
controlled temperature. The Electroplus 
performs in force (load) control, as well 
as digital position control. The 
instrument is   equipped with BlueHill 
Software for analyzing test results.  

12 

Universal Testing Machine  

Make/Model 

Specification/features 

Applications 

Location 



Viscometer  

Make/Model 

Specification/features 

Applications 

Location 

Contact: 
Prof. Krishna Pramanik 
 kpr@nitrkl.ac.in 

Bohlin Visco88 Viscometer 
Malvern Instruments, UK 

Biomaterials & Tissue Engg. Laboratory  

 

Viscosity describes a fluid's internal 
resistance to flow and may be thought of 
as a measure of fluid friction. The Bohlin 
Visco 88 is an easy to use instrument that 
measures viscosity of liquids at single or 
multiple shear rates. 

The instrument is utilized to measure the 
viscosity behavior of polymer and 
hydrogel samples at different 
temperatures and shear stress conditions. 

ü Fluids Circulator for temperature range:  
 -40 0C to +250 0C; control during sample 

measurement 
ü Digital display of torque, speed, 

viscosity, shear stress, shear rate and 
temperature 

ü Torque range 0.1mNm to 10mNm; 
speed range 20 ς 1000 rpm 

ü Dual cone system for wide range of 
applications 

13 



Make/Model 

Specification /features 

Applications 

Location 

Sartorius Biostat B plus Fermentor 
Biotron LiFlus GX 

Agriculture & Environmental 
Biotechnology Laboratory 

A bioreactor provides a controlled  and 
dynamic culture environment for mass 
culture of microbes or cells. The system 
comprises of 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 recovery from the reactor 
vessels. During culture, different probes 
measure  the variation in chemical 
composition as well as other 
environmental factors. On the basis of 
those data, the cultures are controlled 
either manually or via preset computer 
programs.  

 
ü Culture of bacteria  & fungi 
ü Production of Biomass  
ü Production of antibiotics & enzymes 
ü Process Optimization & scale up studies  
ü Fermentation  
ü Animal cell culture (cell suspension) 
ü Production of bioenergy 

ü  Digital Controller (Biostat B plus) 

ü Thermostat System( 8
o
C ς 80

o
C) 

ü Dry Heating System 
ü Culture vessel (5L) 
ü  O2-Enrichment 
ü  MFCS/DA software 
ü  Stirrer Drive (20-2000 rpm) 
ü Exclusive flow (air, O2, N2,CO2) 

Contact: 
Prof. Krishna Pramanik 
 kpr@nitrkl.ac.in 
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Fermentor  & Bioreactor  



Location 

BIORAD 168-1130 Micro-plate reader is an 
instrument  used for specific colorimetric 
assay  done in 96-well microtitre plates. 
The instrument contains a set of optical 
filters that allow selective transmission of 
light of specific wave length  through the 
samples and measures the relative 
transmittance with respect to the incident 
intensity. The fraction of light transmitted 
is related to the concentration of the 
molecules of interest in the medium. This 
system works in 96-well plate format  
generating data with  high throughput.  
The instrument contains a separate data 
acquisition system and  supports multiple 
data collection at different wavelengths.  

ü ELISA 
ü Protein assays (Bradford, Lowry and   

Bicinchoninic acid assay) 
ü MTT assay 
ü Alamar blue assay 
ü Turbidity based bacterial growth      

kinetics study 

1. BIORAD 168-1130 
2. Multi Skan Ex (Thermo scientific) 

Make / Model 

ü 415, 450, 490, 595, 655 , 750 nm  filters 
ü Built in 96 well plate shaker  
ü Resolution : 0.001 OD 

Specification/features 

Applications 

Cell & Molecular Engineering Laboratory 

Contact: 
Prof. Subhankar Pal 
 spaul@nitrkl.ac.in 
 

Prof. Sirsendu Sekhar Ray 
 sirsendu@nitrkl.ac.in 

15 

Microplate  Absorbance Reader  



UV-Visible Spectrophotometer  

Make/Model 

Specification/features 

Applications 

1. Labindia; Model: 3200 
2. Systronics double beam 

spectrophotometer 2203 (2 Nos) 
3. Perkin Elmer (Lambda 25)  

ü Double beam optics 
ü Wavelength range : 190-1100 nm  
ü Dual Si ςPhoto diode detector 
ü Band width:  variable  /2nm 
ü Liquid and solid(film) samples 

ü Absorption characteristics  based  
chemical structure determination  

ü Kinetic studies of reactions 
ü Drug Release studies   
ü Assays of biomolecules 

The UV-VIS Spectrophotometer is an 
analytical instrument that  measures 
electro-magnetic transmittance/ 
absorbance characteristics of a 
substance when exposed to electro-
magnetic radiation of UV-Vis range. The 
instrument  contains a photo  cell that 
detects the light transmitted through a 
medium and computes the degree of 
absorption relative to a reference path. 
The chemistry attributed to this 
phenomenon involves electron 
transition from HOMO to LUMO. As 
different chemical entities have specific 
absorbance properties (specific 
extinction coefficients), these 
properties may be used to quantify 
concentration of different chemical 
substances.  

Contact: 
(1) Prof. Kunal Pal 
 palk@nitrkl.ac.in 
(2) Prof. Sirsendu Sekar Ray 
 sirsendu@nitrkl.ac.in 
(2) Prof. Krishna Pramanik 
 kpr@nitrkl.ac.in 
(3) Prof. S. Paul 
 spaul@nitrkl.ac.in 
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Make/Model 

Specification/features 

Applications 

Location 

Orbital Shaking Incubator, CIS 
24Bl, REMI (2 Nos) 

Cell & Molecular Engineering Laboratory 

Orbital shaking incubators are specifically 
designed to have combined advantage of 
closely controlled incubation/storage-
temperature with orbital shaking necessary 
for many laboratory procedures. REMI 
Incubator Shaker model CIS-24 BL 
incorporates a refrigeration unit to provide 
temperatures below ambient. Brushless 
Induction drive motor with variable 
frequency drive makes the unit suitable for 
continuous non-stop operation. Compact 
counter balanced drive mechanism ensures 
high stability and reliability even in 
continuous operation & uneven load 
distribution. 

ü Tissue cultures 
ü Fermentation studies 
ü Enzyme reactions 
ü Aging tests  
ü Growth studies 

ü Variable speed from 20 RPM to 250 
RPM. 

ü Digital display of speed and temperature 
with preset temperature facility  

ü Control shaking amplitude 25 mm 

 
Contact: 
 

Prof. Subhankar Paul 
 spaul@nitrkl.ac.in 
Prof.  Krishna Pramanik 
 kpr@nitrkl.ac.in 
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Orbital Shaking Incubator  



Programmable Controlled Rate Freezer  

 

 

Make/Model 

Specification/features 

Location 

Contact: 
Prof. K. Pramanik 
 kpr@nitrkl.ac.in 

 

Tissue Engineering Laboratory  

Planar Kryo-560-16 & 360-1.7 
programmable control rate freezer 
cooling down to -180oC. 

ü Freezing of live biological samples in 
bags, ampoules and straws 

ü Forced laminar flow for efficient and 
even cooling 

ü Lower temperature limit: -180oC  
ü  Cooling rates: 0.01 to 50oC/min 

§ Preservation of cells & tissues 
§ Preservation of  biological implants &  

tissue  constructs    
§ Preservation of sperms, ova and embryoes. 
§ Preservation of plant gsmplasm and other 

live  biological materials 

Applications 

The controlled rate freezer allows, 
implementation of any desired 
temperature vs time protocol. It can be 
used both for linear and nonlinear 
cooling profiles as per requirement. 
When precisely monitored, the 
controlled rate freezer offers the 
advantage of preventing rapid cellular 
dehydration and ice-crystal formation, 
leading to high cell viability compared to 
conventional techniques. Biological 
materials, both live and non-living may 
be stored over long perions by cooling 
close to -200oC, the temperature of 
liquid nitrogen. Unfortunately cells may 
die during the freezing process. Cell 
damage during freezing may be avoided 
by  adding cryoprotective chemicals to  
the medium and cooling under specific 
temperature-time profile.  18 



Differential Scanning Calorimeter  

 

 

The DSC is used for studying thermal 
behavior of different materials over a 
wide temperature  range. The instrument 
is used to record variation in enthalpy 
with temperature thus providing 
information on phase transformation and 
related thermal phenomena. The heating 
program is monitored by an external 
computer.  The system is  suitable for 
study of both solid and semi solid 
materials.  

Make/Model 

Specification/features 

Applications 

NETZSCH, Germany, DSC 200 F3 Maia 

ü Temperature range: -40 oC to 600 oC 
ü Nitrogen Environment 
ü Aluminium Crucibles 
ü Temperature controlled by Peltier Element 

ü Determination of glass transition 
temperature of polymers  

ü Denaturation temperature of proteins   
ü Analysis of LCST & UCST of hydrogels  
ü Thermal degradation of biomaterials   
ü Melting temperature of materials 

Location 

Contact: 
 

Prof. Kunal Pal 
 palk@nitrkl.ac.in 

Medical Electronics & Instrumentation 
Laboratory 
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Biomedical Instrumentation & Signal processing 

System  

Make/Model 

Specification/features 

Applications 

1. NI 1742 Smart Camera - National 
Instruments 

2. SPEEDY-33 Digital Signal Processor - Texas 
Instruments 

3. Bioinstrumentaion Kit ς Vernier 
International 

4. Cortex-M3 Microcontrollers  (LM3S8962- 
Texas Instruments 

5.  Data acquisition system- Advantech 

ü Signal acquisition and processing 

ü Data acquisition and analysis of vital signs 

ü Image Processing 

Location 

Contact: 
Prof. Kunal Pal 
 palk@nitrkl.ac.in 

Medical Electronics & Instrumentation 
Laboratory 

üSmart camera having monochrome 
640x480 pixel sensor. 

üSpeedy 33 digital processor having on 
board microphone, on chip memory. 

üKit contains EKG sensors , BP measuring 
unit, Spirometer. 

üCortex M3 micro controller is  0-30 nm 
continuous band pass. 

üData acquisition system  contains  8 X 
analog input channel and 14bit AI. 

Smart Camera, Digital signal processor,  
Bioinstrumentation kit, Cortex ςM3 
Microcontroller & DATA acquisition 
systems are essential tools for lab based  
Image and signal acquisition and 
processing. These systems are 
compatible with Lab View software; 
therefore  signals obtained during EKG, 
Blood Pressure or heart rate monitoring 
can be analysed  effectively. The NI 1742 
smart camera is capable of acquiring 
monochrome VGA image at 60 frames 
per second.  It is equipped with 
quadrature encoder support and a direct 
lighting controller that can drive  
currents up to 500mA.  
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Make/Model 

Specification/features 

Applications 

Location 

Wear  & Friction Monitor - TR 20E-M6, 
 DUCOM 

Biomaterials & Tissue Engineering 
Laboratory  

Wear resistance of load bearing implant 
materials is measured in this wear testing 
equipment. The pin-on-disc wear testing 
machine represents a substantial 
advance in terms of simplicity, 
convenience of operation, ease of 
specimen clamping and accuracy over 
competing equipments. This equipment 
records friction and wear in sliding 
contacts under 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 
with a software for data acquisition and 
display of results. 

ü Fundamental wear studies. 
ü Determining  the wear & co-efficient of 

friction on metals and its composites. 
ü Evaluating the wear rate. 

ü Pin/ball on disc (En31). 

ü Variable disc speed: 200-2000 rpm. 
ü Variable load: 5N-200 N. 
ü Temperature: ambient -1200 0C. 
ü WinDucom software for data 

acquisition. 

Contact: 
Prof. Amit Biswas 
 amitb79@nitrkl.ac.in 
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 Wear and Friction Monitor  

 



Department of Ceramic 

Engineering 

Dance of the solids 
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Department of Ceramic Engineering  

Equipment & Facilities 

Laboratories 

Major research areas 

§ DSC/TG 
§ Dilatometer 
§ Zetasizer/ Particle size analyzer 
§ Materials Testing Machine  
§ Rheometer 
§ BET Surface Area Analyzer 
§ Vickers Semi- Macro Hardness Tester 
§ Optical microscope   
§ UV-Vis spectrometer  
§ Mercury Porosimeter 

ü Materials Characterization  
ü Electroceramics 
ü Ceramic Processing  
ü FESEM Laboratory 
 

Ï  Structural Ceramics 
Ï  Electroceramics  
Ï  Bio ceramics 
Ï  Nanomaterials 

ü  Chemical analysis Laboratory 
ü Computer Laboratory 
ü Departmental Workshop 
ü XRD & AFM laboratory 

Ï Refractories 
Ï Glass and Glass Ceramics 
Ï Whitewares 

§ Abbe multi-wave length Refractometer 
§ AFM  
§ FESEM 
§ Spray Pyrolyzer 
§ HMOR 
§ High Temperature Furnaces 
§ Automatic Hydraulic Press 
§ Planetary Ball Mill 
§ Automatic Polishing Machine 
§ Impedance Analyzer 

23 

Department office 

Phone: 0661-2462200 Fax: 0661-2462201 
Head of the Department: Prof. S.K. Pratihar, Phone:0661-2462201  
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The Faculty  

Faculty members Academic specialization 

Structural & Advanced Ceramics Group 

Debasish Sarkar 

dsarkar@nitrkl.ac.in 

Nanomaterials, Structural Ceramics 

Santanu Bhattacharyya 

santanub@nitrkl.ac.in 

Ceramic Processing, Structural Ceramics, Bio-Ceramics  

Sunipa Bhattacharya 

bhattacharyyas@nitrkl.ac.in 

Structural Ceramics, Synthetic Raw Materials, Refractories 

Nano and Bio-ceramics Group 

Shantanu Kumar Behera 

shanbehera@nitrkl.ac.in 

Polymer-derived Ceramics, Lithium Ion Batteries, 

Microstructural Design 

Sudipta Dasgupta 

dasguptas@nitrkl.ac.in 

Biomaterials, Drug delivery systems, Nanostructured Ceramics, 

Self-assembly of nanoparticles 

Industrial Ceramics 

Ritwik Sarkar 

sarkarr@nitrkl.ac.in 

Refractories, Ceramics, Waste Utilization  

Sumit Kumar Pal 

skpal@nitrkl.ac.in 

Glass and Glass Ceramics, Gel Casting of Ceramics  

Electroceramics Group 

Bibhuti Bhusan Nayak 

bbnayak@nitrkl.ac.in 

Nanomaterials, Magnetic materials, Composite materials 

Himadri Sekhar Maiti  

maitih@nitrkl.ac.in 

Electroceramics, Glass and Advanced Ceramics 

Swadesh Kumar Pratihar 

skpratihar@nitrkl.ac.in 

Electroceramics, Solid Oxide Fuel Cells, Conducting ceramics 

Ranabrata Mazumder 

ranabrata@nitrkl.ac.in 

Electroceramics, Materials for Fusion Reactors 

Japes Bera 

jbera@nitrkl.ac.in 

Electronic ceramics, Multilayer ceramic capacitors, 

Ferroelectrics 

Arun Chowdhury 

arunc@nitrkl.ac.in 

Electroceramics 



Field Emission Scanning Electron Microscope  

Contact 
Prof. S.K Pratihar 
 skpratihar@nitrkl.ac.in  

The FESEM facilitates ultra-high 
resolution microstructural 
characterization and analysis of ceramic 
and metallic samples. It combines 
advanced optics (including a two-mode 
final lens), SE/BSE (Secondary Electrons/  
Backscattered Electrons) in-lens 
detection and beam deceleration. The 
Nova NanoSEM introduces a new suite 
of latest generation, high sensitivity 
retractable SE/BSE and STEM detectors, 
as well as versatile SE/BSE filtering 
capabilities, to optimize the information 
of interest. Intelligent scanning modes 
are available to minimize imaging 
artifacts. 

Nova NanoSEM/ FEI 

ü Field emission SEM with ultra-stable, 
high current Schottky gun 

ü Advanced optics and detection, 
including immersion mode, beam 
deceleration, in-lens 

ü TLD-SE and -BSE, DBS and STEM for 
best selection of the information and 
image optimization 

ü Beam landing energy down to 50 V 
ü Resolution: 1.4 nm @ 1 kV without 

beam deceleration 
ü Equipped with EDAX 

ü Microstructural analysis in nano to 
microeter range 

ü Composition Mapping 
ü Elemental Analysis  

FESEM laboratory  
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Make/Model 

Specification/features 

Applications 

Location 



Atomic Force Microscope  

 

 

Scanning Probe Microscopy (SPM) stands 
for a group of techniques that are used 
for studying properties of surfaces at 
atomic level. All these microscopes work 
by measuring a local property, such as 
height, optical absorption, or magnetic 
property, with a probe or ϦǘƛǇά placed 
typically at a distance of a few angstroms 
or nanometers. The interaction between 
the sharp probe and the surface being 
studied provides 3D topographic image 
of the surface at atomic scale. To acquire 
an image, the microscope raster scans 
the probe over the sample while 
measuring the local property in question. 
The resulting image is projected on a 
television screen in the form of rows or 
lines of information placed one above 
the other.  

Contact:  
Prof. J. Bera                            

jbera@nitrkl.ac.in. 

AFM laboratory  

Veeco/849-012-711 

§ Surface study  of semiconductors, metals, 
layered materials, insulators, etc. 

§ Study of micromagnetic configurations 
§ Fabrication of nanometer-scale structures. 
§ Study of thin molecular layers, polymers 

and biomacromolecules. 

ü 100 micron Scanner 
ü 10 micron scanner 
ü Contact mode 
ü Noncontact mode 
ü Magnetic force microscopy 
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Make/Model 

Specification/features 

Applications 

Location 



Electrochemical Impedance analyzer  

Contact: 
 
Prof. S.K. Pratihar 
 skpratihar@nitrkl.ac.in 

Electroceramic Laboratory 

Solarton/1260 

ü SI 1260 Impedance /grain Phase analysis 
Á Frequency range  10µHz to 32MHz  
ÁInput impedance: 1 MW 
Á DC bias: up to 41 V   
ÁAC amplitude: 5 mV ς 3 V (rms) 

 ü  1296 dielectric interface 
 ü  SI 1287 Electrochemical interface  

×  Dielectric properties Measurements  
(e.g. Capacitance, dielectric loss , ΩʁΣ έʁ  
etc) 

×  Frequency dependent dielectric  
property measurement(1Hz to 10MHz; 
RT to 1000oC) 

Impedance spectroscopy (IS) is a general 
term that subsumes small-signal 
measurement of the linear electrical 
response of a material of interest 
(including electrode effects) and the 
subsequent analysis of the response to 
yield useful information about the 
physicochemical properties of the system 
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Make/Model 

Specification/features 

Applications 

Location 



DSC-TG 

 

 

Contact 
Prof. S.K. Pratihar  
 skpratihar@nitrkl.ac.in  

Materials Characterization Lab 

Netzsch, Germany, 
STA449C/4/MFC/G 

ü WorkingTemperature upto 1500o C  
ü Controlled atmosphere 

Simultaneous application of Differential 
Scanning Calorimetry (DSC) and 
Thermogravimetry (TG)  to a single 
sample yields more information than 
separate application in two different 
instruments.  
The DSC is a thermoanalytical 
technique in which the difference in the 
amount of heat required to increase 
the temperature of a sample relative to 
a reference material is measured as a 
function of temperature.  
TG determines changes in weight in 
relation to temperature. 

ü Determination of phase transition 
temperature 

ü Heat of crystallization  
ü Weight loss in materials  on heating 
ü Specific heat measurement 
ü Study of reaction kinetics 
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Make/Model 

Specification/features 

Applications 

Location 



Dilatometer  

Contact: 
Prof. S.K. Pratihar  
 skpratihar@nitrkl.ac.in 

ü Expansion and contraction 
ü TEC 
ü Sintering temperature 

ü Temperature Range up to 1400° C 
ü Sample Holder Al2O3  

Netzsch, Germany, DIL 402C 
Vacuum tight horizontal pushrod 

The Dilatometer is a thermo-analytical 
technique for measurement of 
expansion or shrinkage of a material 
when subjected to a controlled 
temperature vs time program. The 
system can also be used for evaluating 
sintering processes of  ceramics, 
dimensional changes during chemical 
reactions and phase changes of solid 
materials. This equipment has the 
provision for sintering study under 
controlled atmosphere. 

Materials Characterization Lab 
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Make/Model 

Specification/features 

Applications 

Location 



BET Surface area and poresize  analyzer  

 

 

Make/Model 

Specification/features 

Applications 

Location 

Quantachrome/AUTOSORB-1 

ü Surface area range > 0.05 m2/g, 
ü Pore size dia range: 3.5 to 4000 Å, 
ü Max degasing temperature: 350oC 

This technique for evaluating surface 
area of a porous material relies on the 
process of adsorption and desorption of 
a non-reactive gas (e.g. N2, 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 
porous material. 

§ Surface area analysis of powder samples 
§ Identification of pore structure 

arrangements in ordered porous materials 
§ Analysis of average pore size distribution 
§ Analysis of BJH pore size distribution 
§ Single and multi point BET surface area 

determination. 

 

Contact: 
Prof. S.K. Pratihar  
 skpratihar@nitrkl.ac.in 

Materials Characterization Lab  
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Quantachrome/PM-33-13 

 

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

 

Materials Characterization Lab 

Mercury Porosimeter  

ü Characterization of porous materials 
ü Pore size distribution 

ü Pore size: 950 µm to 6.5 nm 
ü Maximum pressure : 220 MPa   

The operation of a mercury porosimeter 
is based on the physical principle that 
mercury, a non-reactive liquid is used to 
penetrate into the pores by applying high 
pressure so that the liquid is forced into 
the pores. The shape and width of the 
resulting hysteresis envelope depend on 
the characteristics of the material. Pore 
size distribution, total pore volume 
(porosity), skeletal and apparent density 
and specific surface area of the porous 
sample can be calculated from the 
observed data. 
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Make/Model 

Specification/features 

Applications 

Location 



Rheometer  

The Rheometer is an instrument used for 
measuring the way in which a liquid, 
suspension or slurry flows in response to 
applied forces. It controls the application 
of user defined shear stress and 
measures the resulting shear strain. It  
can be used for a wide range of studies 
from quick single-point checks over flow 
curve or simple yield point determination 
to complex rheological investigations. It is  
a modern measuring instrument utilizing 
all available technical possibilities to 
ensure flexible, reliable and simple 
operation. 

Anton Parr, Germany, RheolabQC 

Materials Characterization Lab   

Any type or combination of rheological 
tests on slurries 

 

Water to Slurry with 1-30 N at 40-

150° C,  air bearing type Rheometer  

Contact: 
Prof. S.K. Pratihar  
 skpratihar@nitrkl.ac.in 
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Make/Model 

Specification/features 

Applications 

Location 



High Temperature Electric Furnaces  

Contact:  
Prof. R. Sarkar 
 sarkarr@nitrkl.ac.in 

Departmental Workshop 

The furnace chamber is heated by open 
coil electric resistance elements and is 
insulated with ceramic fiber insulation. 
The controller is located under the 
furnace chamber and is well insulated 
from the heat generated in it. A door 
safety switch disconnects power to the 
heating elements whenever the furnace 
door is opened. The temperature is 
controlled by one of three types of 
controllers. 

ü Maximum temperature : 1700oC 

ü Working temperature : 1650oC 
ü Controller with 16 segments 

Bysakh & Co. Kolkata 

ü Calcination and sintering of samples 
ü Glass Melting 
ü Spalling Resistance test of Refractory 
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Make/Model 

Specification/features 

Applications 

Location 



UV-Visible Spectrometer  

Make/Model 

Lambda 35, Perkin Elmer 

ü Wavelength range : 200-900 nm  
ü Repeatability: 0.1 nm 
ü Accuracy: 0.1 nm 
ü Band width: variable 
ü Liquid and solid samples only 

ü Absorption characteristics of organic 
and inorganic compounds 

ü Ground state electronic environment 
ü Quantitative analysis 

UV-Visible Spectroscopy refers to the process 
of identification and quantification of 
chemical species by measuring absorption of 
monochromatic electromagnetic radiation 
having wavelength in the UV-Vis range. UV-
Vis spectroscopy is routinely used in 
analytical chemistry for the quantitative 
determination of different analytes, such as 
highly conjugated organic compounds, 
transition metal ions, and biological 
macromolecules.  

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

Materials Characterization Lab  

Zetasizer -Particle Size Analyzer  

The Malvern Particle size Analyzer 
measures the sizes of particles in a 
sample. The Malvern Zetasizer series 
combines a particle size analyzer and a 
zeta potential analyzer for particles, 
ranging from nanometer to several 
micrometer. Dynamic Light Scattering at 
90 degree angle is used to measure 
particle size.  

Malvern/Nano ZS 

ü Particle size range : 1 nm -3µm  

§ Analysis of particles  
§ Particle size determination of nanoparticles, 

surfactants micelles, colloids etc. 
§ Zeta potential of particles  

Location 

Materials Characterization Lab  
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Specification/features 

Applications 

Location 

Make/Model 

Specification/features 

Applications 



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

Contact: 
Prof. R. Sarkar 
 sarkarr@nitrkl.ac.in 

 

Departmental Workshop 

Determination of hot modulus of rupture  

ü Maximum temperature : 1400oC 

ü Samples of size between 25 x 25 x 150 
and 40 x 40 x 150 (mm). 

ü Loading Range : up to 400 Kg 

Bysakh & Co. Kolkata 

The Tester is designed for convenient 
single-handed operation on the guide lines 
of IS:1528(Part 20)-1993 & ISO:5013-1985 
for a batch of 5 or 6 Samples. Load 
measured with in-line Load Cell.'Peak-
hold' for load at rupture. Sample-wise 
Digital selection of Loading Rate. It is 
equipped with PID Temperature 
Programmer/Controller. The Power Driveis 
Thyrisorised.  Desired atmosphere can be 
maintained. 

Automatic Hydraulic Press   

The precision hydraullic press is used 
for compacting homogeneous powder 
into a usable pellet sample. It is 
provided with evacuation port for 
connection to vacuum source. Built in  a 
rigid slab construction, it is equipped 
with counter bored platen for positive 
die alignment. Run by  a microprocessor 
control system,  it can store up to ten 
recipes. The system is also equipped 
with a facility of  programmable 
decompression rate. 

Model 3887, Carver Inc.  USA 

Maximum Pressure : 15 T 

ü Pellet Pressing 
ü Compressive Strength Testing 

Ceramic Processing laboratory 
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Make/Model 

Specification/features 

Applications 

Location 

Make/Model 

Specification/features 

Applications 

Location 



Advanced Optical M icroscope  

This optical microscope is based on 
metallographic principle useful for 
analysis of refractory samples.  Images 
from the microscope can be captured by 
light-sensitive cameras in order to 
generate a micrograph. This microscope 
is equipped with charge-couples devices 
(CCD) cameras to capture the image in 
digital mode. CCD camera permits 
visualization of the image directly on the 
computer screen in stead of visualizing 
through the eyepiece.  

üMagnification:10x,20x,50x,and 100x 
ü Image analysis software to measure 

grain size 

Image Analysis 

Carl Zeiss, Germany/Axiotech, 100HD-3D 

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

Materials Characterization Lab  

Abbe  Refractometer  

The Abbe refractometer is a bench top 
device for high precision measurement of 
index of refraction and dispersion  (Abbe 
number) in solid and liquid samples. The 
device measures refractive index in visible 
and infrared wavelengths. Liquid sample 
temperature can be varied between -5oC 
and +50oC. 

Model-DR-M4/1550 
Atago Co. Limited, Tokyo, Japan 

ü Measurement range: Wavelength (RI) 
450nm (1.5164-1.914), 589nm (1.4700-
1.8700),  680nm (1.4558-1.8557) 

ü Minimum indication: 0.0001in 
ü Measurement temp. range- 5 to 50° C 

(at unit of 0.1° C) 

üMeasurement of refractive index of 
solids and liquids  

üMeasurement of Abbe number 

Materials Characterization Lab  
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Make/Model 

Specification/features 

Applications 

Location 

Make/Model 

Specification/features 

Applications 

Location 





Department of Chemical Engineering 
NIT, Rourkela 

 
 

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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Equipment & Facilities 

Laboratories 

Major research areas 

§ UV-Vis-NIR spectrophotometer 
§ Fluorescence spectrophotometer 
§ Particle size & Zeta potential 

analyzer 
§ High performance liquid  
       chromatography (HPLC) 
§   Hydrocarbon analyzer 
§   BET surface area analyzer 

ü Heat Transfer Laboratory 
ü Mass Transfer Laboratory 
ü Fluid Flow Laboratory 
ü Mineral Dressing Laboratory 
ü Process Technology Laboratory 
ü Instrumentation & Process Control 

     

ü Process Modelling, simulation 
& Process Control 

ü Reaction Engineering 
ü Fluidization Engineering 
ü Interfacial Science &  

Nanotechnology 
ü Membrane Separation 
ü Fluid Phase Equilibrium 
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ü Nano & Interfacial Science Laboratory 
ü Biochemical Engineering  Laboratory 
ü Chemical Reaction Engineering Laboratory 
ü Vapour Liquid Equilibrium Laboratory 
ü Fuel Testing Laboratory 

ü Evolutionary Computations 
ü Process Integration & Energy Engineering     
ü Environmental Biotechnology     
ü Computational Fluid Dynamics 
ü Heat transfer 
ü Industrial Pollution Control   
ü Project Engineering 
ü Biochemical Engineering 

§  Biofermentor  (in situ type) 
§   Gas-liquid chromatograph 
§   Ultra low temperature freezer  
§ Plate and cone viscometer 
§ TOC analyzer 
§ Optical Contact angle meter 
§ Freeze dryer 
§ Fluidized bed gasifier 
§ TG Analyzer 

Department of Chemical Engineering  

Department office 

Phone: 0661-2462250 Fax: 0661-2462251 
Head of the Department: Prof. R.K. Singh, Phone:0661-2462251  



Faculty members Academic specialization 

Transfer Operation Group 

K. C. Biswal 

kcbiswal@nitrkl . ac.in 

Fluid dynamics, Coal processing and conversion, Fluidisation 

S. K. Agarwal 

skagarwal@nitrkl.ac.in 

Heat transfer and Heat transfer Augmentation, Fluidisation 

S. Paria 

sparia@nitrkl.ac.in 

Nanotechnology, Colloids and interfacial engineering, Surfactant 

adsorption and wetting, Self-assembly of nanoparticles. 

 P. Chowdhury 

pchowdhury@nitrkl.ac.in 

Advanced materials research, Adsorptive gas separation and 

storage applications, Heterogeneous catalysis 

Process Technology Group 

 P. Rath 

prath@nitrkl.ac.in 

Fuels and combustion, Chemical  technology, Coal technology, 

Salt effect on VLE and LLE 

R. K. Singh 

rksingh@nitrkl.ac.in 

Coal chemical and fertilizers , Fluidization, Waste management, 

Thermo-chemical conversion of  biomass and waste plastics 

S.Mishra 

smishra@nitrkl.ac.in 

Process control and Pollution control, Biochemical & 

Environmental engineering 

A. Kumar 

akumar@nitrkl.ac.in 

Industrial pollution abatement 

 S. Sen 

ssen@nitrkl.ac.in 

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

Modelling and simulation group 

 A. Sahoo 

asahoo@nitrkl.ac.in 

Coal chemicals and fertilizers, Fluidisation enggineering, Particle 

Technology, CFD 

B . Munshi  

basudeb@nitrkl.ac.in 

Separation process (Reactive and membrane distillation 

systems), Process integration, Process control and CFD. 

 M . Kundu 

mkundu@nitrkl.ac.in 

Fluid phase equilibria, Evolutionary computational techniques, 

Process modelling & simulation, Process control. 

H. M. Jena 

hmjena@nitrkl.ac.in 

Fluidization engineering, Multi -phase flow, Multi -phase reactor 

analysis, Waste water treatment, CFD. 
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The Faculty  



Surface Tensiometer  

Make/Model 

Specification/features 

Applications 

Location 

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

 

 Nano & Interfacial Science Lab 
  

Data Physics/DCAT-11EC 

The tensiometer DCAT-11EC is a device for 
weight-based measurement of contact 
angle, surface and interfacial tension, 
critical micelle concentration (CMC), 
density, sedimentation and rate of 
penetration, penetration force and 

penetration resistance.   

ü High-precision electro-dynamic 
compensation weighing (weighing 
capacity: 100 mg -210 g) with automatic 
calibration 

ü Software-controlled height positioning 
(stroke 74 mm, resolution: 1 micron) of 
the sample vessels with variable speed 
(2 microns /  s to 60 mm /  min) 

ü USB interface for PC connection cable 
with 

ü Display for measurement, temperature 
and device information 

ü Illuminated sample chamber with inert 
gas or steam inlet 

Surface tension and dynamic contact angle 
measurement 
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Make/Model 

Specification/features 

Applications 

Location 

Contact: 
Prof. (Mrs) S . Mishra 
 smishra@nitrkl.ac.in 

 

Biochemical Engineering Laboratory 

ü Balance type-Parallel guide 
differential top pan  

ü Temperature Range - Ambient to 
1500°C 

ü  Weight Range -  ± 500mg 
ü  Weight Readability - 0.001 mg 
ü DT Range -± 1000µV 

§ Pyrolysis and combustion 
behaviour of biomass 

§  Ash & VOC content; VOC 
composition analysis 

The DTG series of thermogravimentric 
analyzer provides simultaneous 
differential thermal (DT) and thermo 
gravimetric (TG) data, thus saving time on 
analysis and sample preparation. The 
instrument provides a differential balance 
system that minimizes baseline drift 
caused by buoyancy or convection during 
the heating process, thus ensuring a stable 
baseline even at high temperatures. 
 

Shimadzu / DTG-60H 
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DTA -Thermo Gravimetric  Analyzer  



UV-Vis -NIR spectrophotometer  

Make/Model 

Specification/features 

Applications 

Location 

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

Nano & Interfacial Science Laboratory 

Shimadzu  / model 3600 

ü Wavelength range 185 nm ς 3300 nm 
ü Wavelength accuracy: UV/VIS region- 

± 0.2 nm;  NIR region - ± 0. 8 nm. 
ü Wavelength repeatability: UV/VIS 

region: less than ±0.08 nm; NIR 
region: less than ±0.32 nm 

§ Ground state electronic 
environment of chromophores 

§ Quantitative analysis of organic and 
inorganic compounds 

§ Kinetic studies of reactions 
§ Characterization of nanomaterials 

UV-Vis-NIR Spectroscopy refers to the 
absorption spectroscopy in the UV-Vis-
NIR region of the electromagnetic 
spectrum. UV-Vis-NIR spectroscopy is 
routinely used in analytical chemistry for 
quantitative determination of different 
analytes, such as highly conjugated 
organic compounds, transition metal 
ions, and biological macromolecules. It is 
also useful to study the kinetics of 
reactions.   
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Total Organic Carbon analyzer  

 

 

The TOC analyzer is a PC-controlled, 
standard model instrument based on 
combustion catalytic oxidation/NDIR 
method. The TOC analyzer can efficiently 
oxidize rigid, insoluble, macromolecular 
and low molecular weight organic 
compounds. The catalytic oxidation 
method is employed to analyze all organic 
compounds at 680°C. The instrument can 
analyze total inorganic and organic 
carbons. 
 

Make/Model 

Specification/features 

Application 

Location 

Contact: 
 

Prof. S. Mishra 
smishra@nitrkl.ac.in 

Biochemical Engineering Laboratory 

Shimadzu/ Model No-TOC-VCPN 

ü Extremely wide range of TOC from 
4µg/L to 25,000 mg/L .  

ü Automatic setting of optimal 
measurement conditions 

ü Measurement  Range:-TC:0 to 25000 

mg/L; IC: 0 to 3000 mg/L 

ü Water analysis 
ü Enviromnmental sample 
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BET surface area analyzer  

 

 

Make/Model 

Specification/features 

Applications 

Contact: 
Prof. S. Mishra                                  

smishra@nitrkl.ac.in 
 

Quanta chrome / AUTOSORB-1 

üSurface area range < 0.05 m2/g 
üPore size dia range 3.5 to 4000 Å, 
üMax temp. 350oC 

Location 

§ Ideal for mesoporous materials like 
alumina, silica, and other oxides. 

§ Suitable both for  academic research 
programs and industrial applications. 

§ Textural characterization of catalyst & 
support materials, pharmaceutical 
products, building materials, filters 
possible 

§  Adsorption capacities of adsorbents 
can be measured 

The BET analyzer is ideal for surface 
area and mesopore analysis. It is a 
automated, high-speed equipment with 
one station that allow for simultaneous 
measurements. Adsorption and 
desorption isotherms, total pore 
volume, average pore radius, pore size 
distribution, and specific surface area 
can be obtained using Quantachrome 
Autosorb-1 model. This instrument is 
compatible with many different gases 
and isotherms for a range of gases can 
be measured.  
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Nanoparticle  size and Zeta Potential analyzer  

 

 

An entry level system for the 
measurement of particle size and 
molecular size at 90 degree scattering 
angle using Dynamic Light Scattering, the 
zetasizer has the ability to measure zeta 
potential and electrophoretic mobility 
using Laser Doppler Microelectrophoresis, 
and molecular weight using Static Light 
Scattering. This technique measures the 
diffusion of particles moving under 
Brownian motion, and converts this to 
size and a size distribution using the 
Stokes-Einstein relationship. Laser 
Doppler Micro-electrophoresis is the 
technique used for measuring zeta 
potential. Static Light Scattering is used to 
determine the molecular weight of 
proteins and polymers. Standard 
Operating Procedures (SOP) simplify 
routine measurements. 

Make/Model 

Specification/features 

Applications 

Location 

Contact: 
Prof. S. Paria                          

sparia@nitrkl.ac.in 

Nano & Interfacial Science Laboratory 

Malvern/  NANO-ZS-90 

ü Particle size range : 0.3 nm-5 mm 
ü Zeta potential range: No effective  
    limitation 
ü  Maximum sample conductivity:  

200 mS/cm 
ü  Molecular weight range (estimated    from 

Debye plot): 9800Da to 2×107Da 
ü  Temperature control range:  0 °C-90 °C ±0.1°C 

§ Analysis of particles and proteins 
§ Size determination of nanoparticles, 
      micelles, colloids, and liposomes.  
§ Zeta potential of particles and micelles 
§ Molecular size measurement 
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Hydrocarbon analyzer  

 

 

Detailed hydrocarbon analysis (DHA) is 
a technique utilized by refineries and 
contract laboratories to separate and 
identify individual compounds and 
determine the bulk hydrocarbon group 
type composition (PONA ς Paraffin's, 
Olefins, Naphthalene's and Aromatics) 
of gasoline and other fuels in the C1 to 
n-C13  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 hydrocarbon paraffin's. Analytes 
are identified based on their locations 
relative to these normal hydrocarbon 
paraffins. 

Make/Model 

Specification/features 

Applications 

Location 

Contact: 
Prof. R.K. Singh 

rksingh@nitrkl.ac.in 

Chemical Reaction Engineering Laboratory 

Perkin Elmer Ltd / DHA 

§ Analysis of valueadded chemicals and 
fuel grade oil  extracted from biological 
waste, plastic waste etc. 

§ To analyze a mixture of hydrocarbons 

DHA utilizes a flame ionization detector 
(FID). Thus analyte confirmation is based on 
the retention indices. Without accurate and 
reproducible retention indices, analysts can 
be mislabelled and their PONA ratios can be 
erroneous. Creating a method with RI values 
as close as possible to those established by 
ASTM®will ensure the best results 
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Goniometer  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Make/Model 

Specification/features 

Applications 

Location 

Contact: 
 Prof. S.  Paria                                          

sparia@nitrkl.ac.in 

Nano & Interfacial Science Laboratory  

Data Physics, OCA-20 

ü Maximum sample size (L x W x H)  220 
xÐx 70 mm;  

ü Range of contact angle  measurement   
0 Χ 180° ; ± 0.1° measuring accuracy. 

ü Range of surface and interfacial 
tension :-1x10-2 ς 2x103 mN/m; 
resolution: min. ± 0.05 mN/m 

ü Optics: Six fold zoom lens (0.7-4.5 fold 
magnification) 

ü CCD camera with 768 x 576 pixels 

× Wetting behavior of solid surface 
× Surface free energy measurement of 

solid surfaces   

Contact angle measuring device for the 
measurement of static and the dynamic 
contact angles, surface free energy of 
solids, and surface and interfacial  
tension of liquids. The OCA 20 model 
enables the reduction of subjective 
factors  and time involved in contact 
angle measurements in research, quality-  
and production inspection. 
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Free Zone Plus 2.5 Liter cascade benchtop 
freeze drying system is designed for light 
sample loads. Cascade refrigeration can 
handle samples with low eutectic points. 
Epoxy-coated steel exterior. Upright 
stainless steel collector coil removes 1.8 
liters of water in 24 hours. The system has 
1/4 hp and 1/3 hp dual refrigeration 
systems; LCD for display of set up and 
operating parameters, alarm messages 
and total number of hours since 
refrigeration and vacuum were serviced; 
audible/visual alarm for abnormal system 
event (power failure, improper line 
voltage supply, collector temperature 
above -40° C. 

Make/Model 

Specification/features 

Applications 

Location 

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

Nano & Interfacial Science Laboratory 

Labconco/Free Zone Plus 

§  Suitable for drying  of biological 

samples, nanoparticles, and 

pharmaceutical product 

s 

üIce Holding Capacity: 2.5 L 
üCollector Temperature: -84°C 
üLCD displays of operating parameters 
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Particle size analyzer   

 

 

Make/Model 

Specification/features 

Applications 

Location 

Contact: 
Prof. S. Paria                         

sparia@nitrkl.ac.in 

Malvern / Master Sizer 2000 

ü Principle: Laser light scattering 
ü  Analysis: Mie and Fraunhofer 

scattering     
ü Data acquisition rate: 1 kHz  
ü  Red light source: Max. 4mW He-Ne,    

632.8nm  
ü Blue light source: Max. 0.3mW LED, 

470nm  
ü Lens arrangement: Reverse Fourier 
ü Size range: 0.02 - 2000 µm 

ü Accuracy: Better than 1% 
(polydisperse standard) 

The Mastersizer 2000 particle size 
analyzer has set the standard for simple, 
straightforward operation. Modular in 
design, it has a wide range of automated 
sample dispersion units for the 
measurement of wet and dry samples. 
These are controlled through SOPs, 
providing ease of method development 
and transfer. Broad particle size range 
suitable for many different applications.  
Wide range of sample dispersion options 
for emulsions, suspensions and dry 
powders.  
Fully automated simple SOP operation for 
ease of use and method transfer.  

§ Analysis of particle size and distribution of 
different samples 
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ASPEN ONE and gPROMS  

Make/Model 

ω AspenTech, USA 

ω Process Systems Enterprise Limited 6th 
Floor East 26-28 Hammersmith Grove 
London 

Specification/features 

ü Steady state process simulator, Aspen plus 
ü Dynamic Process Simulator, Aspen 

Dynamics 
ü Adsorption Simulator, ADSIM 
ü  Aspen Hysys 
ü gPROM Model Builder, 
ü gSAFT,  gFLARE, gSOLIDS,  gCRYSTAL, 

gFuel-Cell, gCFD etc 

Applications 

Process modeling in both steady-state 
simulation and dynamic behaviour analysis. 
Design, performance monitoring, 
optimization and business planning for 
chemicals, pharmaceuticals, 
petrochemicals and plants. 

Contact: 
 Prof. B. Munshi                    

basudeb@nitrkl.ac.in 
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Department of Chemistry 

ñ Thatôs what chemistry is all about ï keeping 
up with the dancing moleculesò  

The atoms let go each other for a moment ðthe bonds are broken. All  of  a 

sudden a new molecule approaches. A new bond oré? Everything happens 

at a breakneck speed and the dancers are so exceedingly smallé This 

makes  the challenge of  working out what really happens all the greater. 

Thatõs what chemistry is all about keeping up with  dancing molecules! 

J H van 't Hoff Linus Pauling I. Langmuir Marie Curie Richard Ernst R R Mulliken 

Fritz Haber 

G A Olah 

Gerhard Ertl 

S A Arrhenius 

A Werner Peter Debye H C Brown V Ramakrishnan R E Smalley R H Grubbs 

Nobel Prize Presentation, 2005  
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Department of chemistry  

Equipment & Facilities 

Laboratories 

Major research areas 

§ NMR spectrometer 
§ ESI Mass spectrometer 
§ FTIR spectrometer 
§ UV-Vis spectrometer  
§ High performance liquid  
       chromatography (HPLC) 
§ Optical microscope   
§ CHNS analyzer 

ü Nuclear magnetic resonance laboratory 
ü Organic synthesis laboratory 
ü Environmental chemistry laboratory 
ü Characterization laboratory 
ü Spectroscopy laboratory 

Ï Environmental chemistry 
Ï Analytical chemistry 
Ï Nanomaterial synthesis and application 
Ï Nanobiochemistry 
Ï Heterogeneous Catalysis 

ü Biophysical chemistry laboratory 
ü Computational chemistry laboratory 
ü Material chemistry laboratory 
ü Optoelectronics laboratory 
ü Nanomaterials laboratory 

Ï Organometallic chemistry 
Ï Hybrid materials 
Ï Computational chemistry 
Ï Biophysical chemistry 
Ï Synthetic organic chemistry 

§ Fluorescence spectrometer  
§  Biotage flash chromatograph 
§  Potentiostat/Galvanostat 
§  Surface area analyzer  
§  Atomic absorption   
       spectrophotometer 
§ Particle size analyzer 

Department office 

Phone: 0661-2462650 Fax: 0661-2462651 
Head of the Department: Prof. B.G. Mishra, Phone: 0661-2462651  
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Faculty members Academic specialization 

Organic chemistry group 

Raj Kishore Patel  
rkpatel@nitrkl.ac.in 

Abetment of Hazardous Ions, Sequestration of carbon dioxide, 
Organic-Inorganic Hybrid Materials, Natural products  

Niranjan Panda 
npanda@nitrkl.ac.in 

Organic synthesis, Natural product synthesis, Heterocyclic 
chemistry, Heterogeneous catalysis 

Sabita Patel 
sabitap@nitrkl.ac.in 

Physical organic chemistry, Surface chemistry  

Sasmita Mohapatra 
sasmitam@nitrkl.ac.in 

Nanomaterial for bio-applications, Surface chemistry, Organic 
transformation using nanomaterial 

Debayan Sarkar 
sarkard@nitrkl.ac.in 

Target oriented natural product synthesis, Synthetic 
methodologies, Function oriented organic synthesis,  

Inorganic chemistry group 

Rupam Dinda 
rupamdinda@nitrkl.ac.in 

Synthetic inorganic chemistry , Catalysis  

Saurav Chaterjee 
saurav@nitrkl.ac.in 

Organometallic chemistry, Transition metal clusters 

Aparna Mondal 
aparnamondal@nitrkl.ac.in 

Inorganic materials, mesoprous adsorbents, Photocatalysis 

V. Sivakumar 
vsiva@nitrkl.ac.in 

Lanthanide luminescence, Solid state chemistry, Luminescent 
molecular materials for OLEDs 

Priya Brata Dash 
dashp@nitrkl.ac.in 

Nanocatalysis, Ionic liquid mediated material synthesis, Gas 
sensors studies  

Physical chemistry group 

Braja Gopal Mishra 
brajam@nitrkl.ac.in 

Heterogeneous catalysis, nanoporous materials  

Garudadhwaj Hota 
garud@nitrkl.ac.in 

Material chemistry,  Mesoporous material 

Usharani Subuddhi 
subuddhiu@nitrkl.ac.in 

Physical photochemistry,  Biophysical chemistry 

Supratim Giri 
girisupr@nitrkl.ac.in 

Nanomaterial chemistry  

Madhurima Jana 
janam@nitrkl.ac.in 

Theoretical biophysical chemistry  

Harekrushna  Sahoo 
sahooh@nitrkl.ac.in 

Biophysical chemistry, Glycosamine glycans, Peptide and 
protein chemistry 

The Faculty  
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Nuclear Magnetic Resonance Spectrometer  

Make/Model 

Specification/features 

Applications 

Location 

Contact: 
Prof. N. Panda 
 npanda@nitrkl.ac.in 
 
Prof. R. Dinda 
 rupamdinda@nitrkl.ac.in 

AV 400 Avance-III 400MHz FT-NMR Spectrometer 
Bruker Biospin International, Switzerland 

Sophisticated Instrumentation laboratory 

Nuclear Magnetic Resonance (NMR) 
spectroscopy is probably the most 
powerful tool available to a chemist for 
determining the structure of virtually all 
organic compounds, no matter how 
complex. It is even being used to 
determine the structure of highly 
complicated molecules such as enzymes 
and proteins. Nuclei having non-zero 
spin quantum number can be seen by 
NMR. The most commonly studied 
nuclei are 1H and 13C  (I = ½) although 
nuclei such as 11B, 15N, 19F, 29Si, 31P, 35Cl, 
51V etc. can also be detected. Nuclei 
having non-zero spin are magnetic and 
demonstrate different energy levels in 
presence of external magnetic field. 
This property of magnetic nuclei has 
been exploited to determine the 
molecular structure and purity of  
chemical samples.  

The present instrument enables analysis of  
solutions of organic samples in deuterated 
solvents. All kinds of 1D and 2D NMR 
experiments including 1H, 13C, DEPT, COSY, 
NOESY at variable temperatures can be 
carried out.  Other nuclei such as 15N, 19F, 29Si, 
31P, 35Cl, 51V can also be analyzed in solution.  

ü 5 mm BBO and BBFO probe for  
     multinuclear NMR (11B, 15N, 19F, 29Si, 
     31P, 35Cl, 51V  etc) 

ü 5 mm multinuclear probe for   
     solution studies 
ü VT accessory: Variable temperature 
     facility is available from -80oC to 70oC 
     with suitable solvent 
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ESI Mass Spectrophotometer  

 

 

Mass spectrometry is an analytical 
technique that can provide both 
qualitative and quantitative information 
on analyte molecules on the basis of the 
mass-to-charge ratio of charged ions. 
Electrospray ionisation mass spectrometry 
(ESI-MS) provides a sensitive, robust, and 
reliable tool for studying, at femto-mole 
quantities in micro-litre sample volumes, 
non-volatile and thermally labile 
molecules especially bio-molecules that 
are often difficult to analyse by 
conventional techniques. ESI uses 
electrical energy to assist the transfer of 
ions from solution to gaseous phase 
before they are subjected to mass 
spectrometric analysis.  

Make/Model 

Specification/features 

Applications 

Location 

Contact: 
Prof. S. Chaterjee 
 saurav@nitrkl.ac.in 
 

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

 

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

Perkin Elmer, USA/ Flexer SQ 300 MS 

ü ESI and APCI probe 
ü Mass range: 20-3000 amu 
ü Max scan rate: 10,000 
ü Resolution: 0.6  ° 0.1 u 
ü Polarity switching: standard 

§ Molecular mass determination 
§  Identification of large biomolecules 
§  Analysis of neutral compounds by  
     protonation or cationisation  
§  Analysis of non-volatile and thermally 
     labile molecules 
§  Study of noncovalent gas phase  
     interactions 

Sophisticated Instrumentation laboratory 
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Fluorescence Spectrometer  

Make/Model 

Specification/features 

Applications 

Location 

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

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

Biophysical laboratory 

Horiba Jobin Yvon, USA/Fluoromax 4P 

ü Source: 150 watt ozone free  
      xenon lamp 
ü Wavelength range: 200-850 nm 
ü Continuous band pass: 0-30 nm 
ü Accuracy: 0.5 nm 
ü Liquid and solid sample analysis 

§ Excited state properties of   
     fluorophores 
§ Probing microenvironment of 
     fluorophores in complex systems 
     such as biological macromolecules, 
     microheterogeneous systems and  
     fluorescent nanoparticles 
§ Analytical fluorimetry 
§  Micro-polarity and micro-viscosity 
     measurement  
§  Solvent dynamics study 

Fluorescence technique offers a 
powerful tool of investigation for 
structural and dynamic aspects of 
matter-both living and non-living, at a 
molecular or supramolecular level. The 
advantages of using 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 
anisotropy provide valuable information 
about the system under study. The 
measured changes in these parameters 
of a fluorescent probe can been related 
to various molecular properties of the 
environment such as polarity, viscosity, 
diffusion coefficients, formation of 
microstructures and microdomains etc. 
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Fourier Transform Infrared  (FTIR) Spectrometer  

Make/Model 

Specification/features 

Applications 

Location 

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

 

Spectroscopy laboratory 

Perkin Elmer, USA/ RX-I FTIR 

ü Wavelength: 400-4000 cm-1 

ü Solid and liquid samples 
ü Repeatability: 5 cm-1 

ü Resolution: 4 cm-1  

§ Functional group detection 
§ Identification of organic and  
     inorganic compounds 
§ Quantitative determination of  
     compounds in mixtures 
§ Conformational analysis 
§ Stereochemistry  
§ Molecular orientation  study 
§ Detection of molecular impurities  
     or additives 
§  Kinetic studies of reactions 

Infrared spectroscopy provides 
information about the vibrational and 
rotational modes of motion of a molecule. 
The IR spectrum of an organic compound 
provides a unique fingerprint, 
characteristic of the compound and its 
optical isomers. Fourier transform Infrared 
spectroscopy (FTIR), due to its enhanced 
resolution, is considered as one of the 
fundamental techniques for identification 
and characterization of organic or 
inorganic compounds.   

"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 progress of  the science.ó

  

                    -Linus Pauling 
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BET Surface area analyzer  

 

 

Make/Model 

Specification/features 

Applications 

Location 

Quantachrome corporation/  
AUTOSORB-iQMP 

ü Pore volume detectable  0.0001 cc/g,  
ü Pore size : 3.5-4000 A 
ü Surface area range : 0.0005 m2/g 
     and higher,  
ü Kr, N2,  O2, H2, CO2,He etc. with 
     appropriate coolant can be used 

The evaluation process of surface area of 
any porous material relies on the 
technique of adsorption and desorption of 
a non-reactive gas (e.g. N2, He, etc) on the 
surface of that material. Three scientists 
Brunauer, Emmett, and Teller modified 
[ŀƴƎƳǳƛǊΩǎ theory of adsorption to 
formulate a more accurate principle of 
analyzing a ƳŀǘŜǊƛŀƭΩǎ surface area. Their 
theory, known as ΨBET methodΩ has 
become the basis of surface area analysis. 
Apart from furnishing the total surface 
area and gas sorption isotherms, the 
surface area analyzer also provides the 
data about pore diameters and pore 
volumes of any porous material. 

§ Surface area analysis of porous materials 
§ Identification of pore structure 

arrangements in ordered porous materials 
§ Analysis of average pore size distribution 
§ Analysis of BJH pore size distribution 
§ Study of microporous, mesoporous and 

macroporous materials 

Contact: 
Prof. B.G. Mishra 
 brajam@nitrkl.ac.in 
 
Prof. S. Mahapatra 
 sasmitam@nitrkl.ac.in 
 
Prof. S. Giri 
 girisupr@nitrkl.ac.in 

Sophisticated Instrumentation laboratory 
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UV-Visible Spectrometer  

Make/Model 

Specification/features 

Applications 

Location 

Contact: 
(1) Prof. Sabita Patel 
 spatel@nitrkl.ac.in 
 
(2) Prof. P. Dash 
 dashp@nitrkl.ac.in 

Spectroscopy Laboratory 

 (1) Shimadzu corporation, Japan/UV-2450 
(2) Perkin Elmer, USA/Lamda 25   

ü Wavelength range : 200-900 nm  
ü Repeatability: 0.1 nm 
ü Accuracy: 0.1 nm 
ü Band width: variable 
ü Liquid and solid samples only 

§  Absorption characteristics of organic and  
     inorganic compounds  
§  Ground state electronic environment of  

chromophores 
§  Quantitative determination of compounds 
§  Kinetic studies of reactions 

UV-Vis Spectroscopy is based on the study 
of selective absorption of radiation in the 
UV-Vis region of the electromagnetic 
spectrum. UV-Vis spectroscopy is 
routinely used in analytical chemistry for 
the quantitative determination of 
different analytes, such as highly 
conjugated organic compounds, transition 
metal ions, and biological 
macromolecules. It is effectively used in 
following the kinetics of reactions 
because of the suitable time scale, and 
high sensitivity. It is also useful in 
estimating the energy gap between 
ground and excited electronic levels of 
compounds especially in solid state.  
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CHNS Analyzer  

 

 

Determination of carbon, hydrogen, 
nitrogen, oxygen and sulfur content of an 
unknown organic compound is one of the 
most basic and essential needs of an 
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.  
During the combustion process mostly the 
oxides of the concerned elements are 
formed in the form of gases. These are 
then separated and directed to a detector 
using inert gases like helium or argon as 
carrier for quantitative analysis. The 
technique gives measurement of the 
carbon, hydrogen, nitrogen and sulphur 
content of samples with fair accuracy. 

Make/Model 

Specification/features 

Applications 

Contact: 
 

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

Elementar Analysen Systeme,  
Germany/Vario EL 

ü Minimum sample size: 4 mg  
ü  80 samples per round 
ü  Data acquisition time: 10 min 
ü  Halide based samples to 
      be avoided 

CHNS analyzer is used in analysis of organics 
(especially to find out the molecular 
formula of a newly synthesized compound), 
polymers, pharmaceuticals, energy (fuels), 
environmental studies, etc. 

Location 

Sophisticated Instrumentation laboratory 
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Potentiostat / Galvanostat  

 

 

A potentiostat is an electronic hardware 
required that controls a three-electrode 
cell and runs electroanalytical 
experiments. This equipment is 
fundamental to modern electrochemical 
study of chemicals using three electrode 
systems for investigation of reaction 
mechanisms related 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,  designed to 
interface with a personal computer and 
operate through a dedicated software 
package. The system functions by 
maintaining the potential of the working 
electrode at a constant level with respect 
to the reference electrode by adjusting 
the current in an auxiliary electrode. 

Make/Model 

Specification/features 

Applications 

Contact: 
Prof. R. Dinda 
 dinda@nitrkl.ac.in 
 
Prof. S. Chaterjee 
 saurav@nitrkl.ac.in 

 

Advansys International/ 273 A 

ü Compliance voltage >± 100 V 
ü Maximum output current > ± 1 Amp 
ü Band width > 2.5 MHz 
ü Voltage-temperature stability < 50µV/0C  

Location 

Characterization laboratory  

§ Redox chemistry 
§ Electrochemical analysis 
§ Characterization and property 
    studies of organometallic and 
     inorganic compounds 

The theoretical side of physical chemistry is and will  
probably remain the dominant one; it  is by this 
peculiarity that it  has exerted such a great influence 
upon the neighboring sciences, pure and applied, 
and on this ground physical chemistry may be 
regarded as an excellent school of exact reasoning for 
all students of the natural sciences. 
         τ S Arrheinus 
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