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Message from Head
Prof. Animangsu Ghatak

Research Scholars’ Day 2017

Greetings from IIT Kanpur.

ItIt is with great honor that I present the first issue of the 

newsletter of Department of Chemical Engineering at IIT 

Kanpur. Our department is as old as our institute and 

from its inception, it has remained one of the best 

departments for Chemical Engineering Education in the 

nation. Today our department is home to 20 full-time 

faculty members, over 70 PhD students, 50 M.Tech/M.S. 

and 320 UG students. and 320 UG students. 

Our faculties and students work in diverse areas such as 

nano-technology, complex fluids, interfacial sciences, 

catalysis, energy and environment, process engineering 

and soft materials. We publish in top international 

journals and the rate of our publication of 5.5 per faculty 

annually, ranks among the best in the world. 

In this first issue we have highlighted two of such several 

outstanding works, which have recently been published 

in coveted international journals: SCIENCE and Physical 

Review Letters. The newsletter will also provide a glimpse 

of the major happenings in the department, the current 

focus of our research and state of the art department 

facilities including Post Graduate Research Laboratory, 

a a common research facility that we have established 

within the department using funds obtained from 

Department of Science and Technology and the 

institute. 

The Newsletter is an attempt to connect with our well 

wishers in academics, industry and particularly our highly 

accomplished alumni spread all over the world who I 

am sure are eager to know about their alma matter.

I do hope you enjoy reading this newsletter. Please write 

to us your opinion, comments and suggestions which we 

will publish as “letter to editor” in future editions.

Inspired by the adage, "The important thing in science is not so 

much to obtain new facts as to discover new ways  of thinking 

about them ", Department of Chemical Engineering, IIT Kanpur 

every year organizes one-day annual symposium titled 

"Research Scholars' Day" to celebrate and show - case the 

frontier chemical engineering research by its post-graduate 

students. Senior PhD students share their on-going research in the 

foform of oral talks and poster presentations to fellow students, 

faculties, invited academicians and other attendees. In addition 

to valuable feedback and critique of their work, the occasion 

helps to develop meaningful collaboration through increased 

awareness on the various on-going research activities in the 

department and also promotes strong student - faculty bonding. 

It also provides a unique platform for intellectual growth of the 

studentsstudents through exchange of ideas, thoughts, vibes and 

inspirations in the stimulating and vibrant ambiance. 

The plenary lecture of the day popularly known as C V Seshadri 

distinguished lecture in chemical engineering for the year 2017 

was delivered by Dr. 

Amol Kulkarni, Scientist,  

National Chemical Labo-

ratory, Pune on the topic 

"Continuous Flow Synthe-

sis using Microreactors: 

Challenges in Scale-up”.

RECENT HAPPENINGS (2017-2018)
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• Prof. Raju Gupta has been promoted to Associate Professor position. He is also one of the 5 recipients of the         

 “Young Faculty Research Fellowship” starting from 1st April 2018 to 31st March 2021.

• Prof. Nishith Verma has been awarded the Fulbright-Nehru Academic and Professional Excellence Fellowship  

   to conduct research and teaching at Stony Brook University, NY, USA.

• Prof. Yogesh Joshi of our department has been invited to join the Editorial Advisory Board of the ACS journal        

   Langmuir for the period 2018-2020.

• • Prof. Raju Gupta of our department has been invited to join the Editorial Advisory Board of the journal "Molecular  

   Systems Design & Engineering", published by the Royal Society of Chemistry (RSC), UK. 

• Prof. Jayant K. Singh of our department has been invited to join the editorial board of the new peer-reviewed,    

   open-access global journal, ACS Omega. The journal aims to promote the global publication of scientific arti - 

   cles that describe new findings in chemistry and interfacing areas of science, without any perceived 

   evaution of immediate impact.

• • Prof. V Shankar recently published a research article in Physical Review Letters in collaboration with Prof.         

   Ganesh Subramanian of JNCASR, Bangalore. (https://researchmatters.in/news/step-closer-towards-under    

   standing-turbu)

• Prof. Yogesh Joshi & Prof. V Shankar have been honoured with the Distinguished Teacher's Award 2018 by IIT   

   Kanpur

• Prof. Nitin Kaistha & Prof. Siddhartha Panda has been selected for the Chevron Corporation Chair & the       

   Golden Jubilee Chair on Entrepreneurship and Innovation respectively.

• • Prof. Raju Gupta of our department has been awarded the "International Association of Advanced Materials    

   Scientist Medal" for the year 2017, for his notable and outstanding contribution in the field of advanced materi 

   als science and technology. 

• Prof. Vishal Agarwal & Prof. Rahul Mangal received Ramanujan fellowship-2017 from DST, India.

• Our former faculty Professor J. P. Gupta has just been appointed as the Director, School of Engineering of the   

   Shiv Nadar University.

Prof. Ashutosh Sharma (Batch of 1982, BTech) has been recently awarded 

UNESCO Medal for contributions to the development of nanoscience and 

nanotechnologies during a ceremony held at UNESCO headquarters, Paris. Since 

2015, he has been serving as the Secretary, Department of Science and 

Technology, Government of India. He is a recipient of numerous prestigious 

awards including Shanti Swarup Bhatnagar award (2010), Infosys Prize in 

Engineering and Computer  Science,  inaugural  Bessel  Research  Award  of  the

Humboldt Foundation, Homi J. Bhabha Award for Applied Sciences, University Grants Commission (UGC) 

National Hari Om Ashram Trust Awards (2007) & R. C. Mehrotra Memorial Lifetime Achievement Award (2010). 

ALUMNI CORNER

Honors and Recognition of our faculty

RECENT HAPPENINGS (2017-2018)
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Prof. VijayRaghavan (Batch of 1975, BTech & Batch of 1977, MTech) has 

recently been appointed as the principal scientific adviser to honourable 

Prime Minister. Earlier, he served as the Secretary of Department of 

Biotechnology (DBT)  from Jan. 2013 till Feb. 2018. He also held additional 

charge as the Secretary of Department of Science & Technology (DST), 

Council of Scientific & Industrial Research (CSIR), Ministry of Earth Sciences 

(MoES) and Department of Health Research (DHR). He is a Fellow of Royal 

Society and FoSociety and Foreign Associate of the US National Academy of Sciences. He 

has also been conferred with the Padma Shri (2013), H K Firodia Award (2012), Infosys Prize (2009), Shanti Swarup 

Bhatnagar Prize (1998) & many such accolades. Earlier, he served as Director, NCBS between 1997 & 2013. 

Prof. Mukul M. Sharma (Batch of 1980, BTech) holds the “Tex” 

Moncrief Chair in the Department of Petroleum and Geosystems 

Engineering at the University of Texas at Austin where he has been 

for the past 27 years. He served as Chairman of the Department 

from 2001 to 2005. He has been awarded 2017 John Franklin Carll 

award, 2009 Lucas Gold Medal and 2002 Lester C. Uren Award 

from the Society of Petroleum Engineers, 2003 SPE Formation 

Evaluation Evaluation Award, 1998 SPE Faculty Distinguished Achievement 

Award, 2004 SPE  Distinguished Member, 2004 SPE Distinguished Lecturer, 2004 Billy & Claude Hocott Distinguished 

Engineering Research Award, 2010 Editorial Review Board, SPE Journal, 1996-2000 Technical Editor, Society of 

Petroleum Engineers, 1992-95 Martin Marietta Excellence in Teaching Award, 1996 Halliburton Foundation and 

Faculty Excellence Award, 1994.

Prof. Arup Chakraborty (Batch of 1983, BTech), Distinguished Professor of Chemical 

Engineering at MIT, has been elected to the National Academy of Medicine, USA.  Prof. 

Chakraborty obtained his B.Tech in Chemical Engineering from IIT Kanpur in 1983. He is 

already a fellow of the other two prestigious academies in the USA, viz., National 

Academy of Sciences and National Academy of Engineering. He is one of twenty one 

researchers to be elected to ALL the three national academies of the USA, a very 

singular honour indeed. Also, he is the only person purely rooted in theory/computation 

to have been elected to the academies.to have been elected to the academies.

Professor Jitendra Sangwai (Batch of 2007, PhD), Associate Professor, Petroleum 

Engineering, Department of Ocean Engineering, has been highlighted on the 

cover page on the ACS journal: Journal of Chemical Engineering Data (JCED) as 

an "Emerging Investigator" in chemical thermodynamics.

ALUMNI CORNER
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• We have received external funding of Rs. 5 Crore from both government agencies and industries. Some of our 

collaborators are:

 

Funding Sources

• We published 114 research articles in National/ Internationally reputed journals with an average of 5.5 per 

faculty annually, ranking us amongst the best in the world.

• We published 3 books and filed 8 patents. 

Journal Publications/Books/Patents
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Professor Shankar’s group carries out research on a range of problems of relevance to microscale flows and 

complex fluids (like polymer solutions and melts) with particular focus on how laminar flows become unstable, 

and how the rheological nature of the complex fluid affects the instabilities. We use a combination of analytical 

theory, computations and experiments to uncover and understand new phenomena in these problems. Micro-

fluidics is an interdisciplinary area of research wherein devices are fabricated where at least one of the dimen-

sions is of the order of tens to hundreds of microns in order to carry out reactions and other transport processes 

such as separations. There are many inherent advantages of working at such small length scales, including the 

requirement of very small amount of chemicals or reagents, high resolution and sensitivity in carrying out separa-

tion and sensing, short processing times, relatively low cost and portability of the device. One major bottleneck 

in the development of microfluidic technologies is the requirement of rapid rates of transport of passive scalars 

like heat or mass, which is generally not feasible in microscale flows owing to their small dimensions.

When the channel dimensions are in the range of tens of microns, the flow regime in such devices is often lami-

nar, and hence mixing of passive scalars in direction normal to the streamlines is limited by molecular diffusion, 

often a very slow process. In conventional engineering applications, this limitation is often overcome by operat-

ing the flow in the turbulent regime, where the rates of transfer are often larger by orders of magnitude due to 

rapid transport by turbulent eddies. However, reaching turbulent flow in rigid tubes and channels implies that the 

flow must operate at a Reynolds number of 2000 or more. Achieving such a large Reynolds number is very difficult 

in microfluidic devices due to their small dimensions.

Can we achieve transition at Reynolds numbers much lower than 2000? Research carried out in our group has 

shown that it is possible to achieve this, by either making the rigid wall deformable or ̀soft’ or by altering the rhe-

ology of the fluid. Rheology is the science that broadly deals with flow and deformation of matter. But rheologi-

cal characterization is often done in simple ̀viscometric’ geometries in order to keep the kinematics of the flow 

simple. What is the consequence of complex rheology on more realistic flows? In particular, what is the conse-

quence of rheology on the laminar-turbulent transition? The research carried out in Professor Shankar’s group has 

shown that the deformable nature of the wall can induce instabilities in a Newtonian fluid which are absent in 

rigid tubes and channels, and interestingly, these instabilities happen at Reynolds numbers much lower than 

2000. A recent theoretical work (in collaboration with Prof. Ganesh Subramanian, JNCASR, Bangalore) has shown 

that the addition of polymers destabilizes the laminar flow in a circular pipe, and makes the flow turbulent at 

Reynolds numbers as low as 200.  

Experiments carried out using PIV measurements have shown that the transition happens in polymer solutions at 

Reynolds number close to 800. Thus, by tailoring the rheology of the deformable tube walls or the rheology of the 

flowing fluid itself, our work has shown that it is possible to advance the transition to turbulence in micro-scale 

flows, thus offering a passive methodology for improving mixing in these devices. 

Professor V. Shankar joined our department in 2002, he became an Associate Profes-

sor in 2008 and a full Professor in 2012. Professor Shankar was also the Head of the De-

partment from 2015 to 2017 (3 Years). Currently he leads a vibrant research group on 

Microfluidics and Complex Fluids here at IIT Kanpur

PROF. V. SHANKAR,
MICROFLUIDICS AND COMPLEX FLUIDS GROUP
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ular Engineering, National University of Singapore in 2010. Later, he joined as research fellow at School of Materi-

als Science and Engineering, Nanyang Technological University, Singapore. He joined as an Assistant Professor at 

the Department of Chemical Engineering, Indian Institute of Technology Kanpur, India in 2012. He has been the 

recipient of several fellowships and awards for his outstanding career in academic and research fields. Some of 

the fellowships and awards include DST Inspire Faculty Award 2013, IAAM Young Scientist Award 2014, IEI Young 

Engineer Award (2014-15), IAAM Scientist Medal 2017 and Young Faculty Research Fellowship 2018.

Dr. Gupta is an editorial board member of several international journals, as well as a member of scientific bodies 

around the globe. Some of his significant appointments include Editorial board member for journal ‘IET Nanodi-

electrics’;  Advisory board member of the Royal Society of Chemistry journal ‘Molecular Systems Design &  Engi-

neering’; Guest Editor for Elsevier journals ‘Current Opinion in Green and Sustainable Chemistry’ and ‘Vacuum’. 

Dr. Gupta has authored more than 45 research articles in SCI journals, 3 books, and 10 book chapters. 

Noble photocatalytic systems for degradation and detection of pollutants towards wastewater treatment appli-

cations

Water pollution is an emerging problem across the world due to rapid population growth and modern industrial-

ization. Waste water contains organic (such as phenolic derivatives, polycyclic aromatic hydrocarbons etc.) 

and inorganic compounds (e.g. heavy metals) which can cause serious disorder. Photocatalysis is a prominent 

process for water purification utilizing solar energy. ZnO and TiO2 are well known photocatalysts to degrade or-

ganic and inorganic pollutants. However, these materials still require modifications with other nanomaterials be-

cause these materials absorb only ultraviolet part of sun light due to wide bandgap and the excitons created 

under the UV light rapidly recombine. In our group, we have developed various nanostructured TiO2 based 

Dr. Gupta’s research group ‘Energy and Environmental Lab focuses on 

the development of nanostructured materials for energy and environ-

mental applications. His research interests include surface chemistry, 

green synthesis, photocatalysis, hybrid perovskite solar cells, high di-

electric constant materials, supercapacitors, electrospinning of func-

tional polymers and nanocomposites for environmental and energy 

applications. Brief details about his ongoing research are given below:

Dr. Raju Kumar Gupta is currently an Associate Professor at the  Department of 

Chemical Engineering, Indian Institute of Technology Kanpur, India. He obtained 

B.Tech in Chemical Engineering from Indian Institute of Technology Roorkee, 

India, in 2005. He earned his doctorate at Department of Chemical & Biomolec

FACULTY MEMBERS IN FOCUS

PROF. RAJU KUMAR GUPTA
ENERGY & ENVIRONMENTAL LABORATORY
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structures do not change after repetitive usage. Our current research focus is to develop visible light activated 

low-cost and scalable photocatalysts to treat effluent water from industries in particular, pharmaceutical and 

tannery. 

Key Publications

• “Enhanced visible-light-driven photocatalytic activity of Au@Ag core-shell bimetallic nanoparticles immobi-

lized on electrospun TiO2 nanofibers for degradation of organic compounds” Catalysis Science & Technology, 

7, 570-580, 2017 (Front Inside Cover).          

• “Dual functional Ta doped electrospun TiO2 nanofibers with enhanced photocatalysis and SERS etection for or-

ganic compounds” ACS Applied Materials & Interfaces, 9 (34), 28495–28507, 2017. 

• “Green synthesis of carbon quantum dots from lemon peel waste: Applications in sensing and photocatalysis” 

RSC Advances, 6, 2016, pp. 72423-72432 (Selected for Editors Web Collection from RSC Advances by Indian re-

searchers published in 2016-2018).

Development of nanostructured materials for perovskite solar cells applications

The recent emergence of efficient solar cells based on perovskite absorbers promises to transform the field of 

solar energy harvesting. Though, power conversion efficiency over 20% for single junction perovskite solar cells 

has been achieved, various questions remain unanswered with regards to  understanding of these materials. 

Poor reproducibility of results and degradation rate are often attributed to the morphology and the quality of 

perovskite film formation. The objective of our group is to understand film formation of the perovskite materials, 

composition/interface engineering and in-house synthesis of new hole-transporting materials for perovskite solar 

cells.cells. Emphasis is also to understand degradation of devices through measuring their performance under vari-

ous environmental stress conditions.

Key Publications

•  “Effect of tantalum doping in TiO2 compact layer on the per-

formance of planar Spiro-OMeTAD free perovskite solar cells” 

Journal of Materials Chemistry A, 6, 1037 – 1047, 2018.

•  “Progress in tailoring perovskite based solar cells through  

compositional engineering: Materials properties, photovoltaic 

performance and critical issues” Materials Today Energy, 9, 440 

– 486, 2018.

photocatalysts such as nanoparticles, nanofibers etc. and further enhanced 

their photocatalytic activity for degradation of organic compounds through 

sensitization with carbon dots/quantum dots, doping with transition metals and 

functionalization with core-shell metal nanoparticles. Enhancement in visible 

light absorption as well as in charge separation at the interface was obtained 

through these modifications. These materials are reusable, and their nano-
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Viscoelastic Pipe Flow is Linearly Unstable
Physical Review Letters 121,024502 (2018)
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Professor V. Shankar and his students co-authored with their colleagues in JNCASR, Bangalore a paper titled 

“Viscoelastic Pipe Flow is Linearly Unstable” in Physical Review Letters. A short write up of the paper is presented 

below:

SinceSince the pioneering experiments of Osborne Reynolds in 1883, the flow water or air (more generally, ̀Newtonian 

fluids’) in cylindrical pipes has been known to undergo a transition from a smooth laminar state to a more 

complex turbulent state when the Reynolds number (a dimensionless parameter that measures the flow velocity, 

eponymously named after the discoverer of the transition) is increased beyond a threshold of about 2000 in 

typical laboratory experiments. A fundamental understanding of this readily observable transition has, however, 

remained elusive for more than a century after Reynolds’ experiments, with progress being made only in the last 

twotwo decades, after the emergence of a dynamical systems perspective.  The theoretical analysis (called linear 

stability theory) involving the introduction of tiny ̀perturbations’ to the flow and examining whether these 

perturbations grow or decay in time has always shown that the flow of Newtonian fluids in a pipe remains stable 

to tiny perturbations at all Reynolds numbers.

What happens to this transition if a small amount of polymer is added to water? Both recent experiments and 

observations made in the early 1970s have suggested the possibility of an ‘early transition’, whereby the laminar 

flow of polymer solutions becomes unstable at Reynolds numbers significantly smaller than 2000. However, there 

is no theory that offers even a qualitative explanation for this so-called early turbulence. In fact, the prevailing 

belief in the fluid dynamics community, largely motivated by the Newtonian paradigm, assumes that viscoelastic 

pipe flow is also stable to tiny perturbations. A recent theoretical study (Physical Review Letters, 121, 024502, 2018) 

byby Prof. V.Shankar and his PhD students Indresh Chaudhary and Mohammad Khalid (Department of Chemical 

Engineering, IIT Kanpur), carried out in joint collaboration with Prof. Ganesh Subramanian and his PhD student 

Piyush Garg at the Jawaharlal Nehru Center for Advanced Scientific Research, Bangalore, has shown, for the first 

time, that addition of polymers strongly destabilizes laminar pipe flow. The said effort shows that, in contrast to the 

Newtonian scenario, pipe flow of polymer solutions is unstable to even the tiniest perturbations. The addition of a 

small amount of polymers, on account of their ̀springiness’, makes the solution viscoelastic and the predicted 

instability involves a subtle interplay of elasticity, viscosity and fluid inertia. The theoinstability involves a subtle interplay of elasticity, viscosity and fluid inertia. The theoretical study thus qualitatively 

explains the aforementioned observations of early turbulence. Polymers have long been used in industry to 

reduce the drag in turbulent pipe flows in order to minimize pumping costs, most famously in the trans-Alaskan 

pipeline for the transportation of crude oil. Apart from enabling rational design in such applications, the recent 

study also opens up avenues for efficient mixing in lab-on-a-chip microfluidic devices involving polymer solutions. 

At a deeper level, this work represents a paradigm shift in terms of how one views polymeric turbulence in relation 

to its extensively to its extensively researched and well understood Newtonian counterpart.  

NOTABLE RESEARCH PUBLISHED BY 
FACULTY (2017-2018)



Professor Vishal Agarwal in collaboration with Prof. Horia Metiu and Prof. Eric McFarland at University of 

California, Santa Barbara, USA have published a paper in the SCIENCE journal titled "Catalytic molten metals 

for the direct conversion of methane to hydrogen and separable carbon." Science 358.6365 (2017): 917-921.) 

which addresses the problem below:

EnviEnvironmental concerns, due to accumulation of Carbon-Di-Oxide (CO2) in the atmosphere, have led the 

focus to use clean fuels like Hydrogen in variety of energy applications which in turn demand that Hydrogen 

be produced at a phenomenal rate. Currently, Hydrogen is predominantly produced by 

steam-methane-reforming reaction over nickel catalysts, which is followed by water-gas shift reaction. 

Unfortunately, this process also produces CO2, and therefore, production of H2 via this process is rather 

problematic. They have shown that 95% of methane (CH4) can be converted to H2 and pure carbon on a 

molten-metalmolten-metal catalyst without formation of any CO2. The molten-metal system consists of an alloy of 27% Ni 

and 73% Bi. Methane is introduced at the bottom of a bubble reactor containing this liquid catalyst; and as 

the methane rises through this reactor, its hydrogen atoms are stripped off. But, unlike conventional 

solid-metal catalysts which get deactivated due to carbon deposition via methane  pyrolysis, the carbon in

a molten-metal system floats on the liquid surface, 

and therefore do not block the active sites of the 

catalyst. As a result, these catalytic sites remain 

active for infinite use. The nature of the catalytic sites 

was probed through accurate quantum calculations 

which showed that active metal atom (i.e. nickel) re-

mains atomically dispersed in the molten system and 

isis negatively charged. Amongst the various combi-

nations of alloys studied, the system where the active 

metal (either Ni, Pt or Pd) assumed the least negative 

charge was found to be the most active.

Catalytic Molten Metals for the Direct Conversion of 
Methane to Hydrogen and Separable Carbon

Science 358 (6365), 917-921 (2017)

NOTABLE RESEARCH PUBLISHED BY 
FACULTY (2017-2018)

10 | ChemiEletter, Sep, 2018  Vol 1, Issue 1



Post Graduate Research Laboratory (PGRL) is a user facility in the Department of Chemical Engineering at IIT 

Kanpur that supports a broad range of science and technology projects by merging state-of-the-art resources 

with expert support staff. PGRL provides research space, sophisticated instruments and services thereby imparting 

a platform for academic and industrial researchers to develop applications and expertise dedicated to 

addressing variety of scientific and engineering challenges. Experimental research work undertaken by users at 

PGRL encompasses engineering, physical and life sciences and has a strong inter-disciplinary emphasis. 

ThousandsThousands of user slots per year are run in this facility that use fabrication, synthesis and characterization resources 

of PGRL for extensive research on structures, devices, and systems from atomic to complex length-scales. New 

users from academia, industry, and government laboratories are encouraged to use the laboratory resources to 

familiarize themselves with basic reading material of the tools available in the facility to carry out their research 

projects. 

In-house equipments at PGRL include a high resolution scanning electron microscope with field emission high 

brightness Schottky emitter FESEM for excellent low noise surface imaging at short working distances. With 

powerful In-beam SE and BSE detectors and unique wide field optics our FESEM offers enhanced field of view and 

depth of focus. 

Another highly sought-after instrument at PGRL is the Inductively Coupled Plasma-Mass Spectrometer (ICP-MS) 

with simultaneous multi-element (mostly metals and some non-metals) detection capability at sensitivity level of 

parts per billion (ppb). Our ICP-MS has the ability to precisely identify and quantitate almost all metallic elements 

in the periodic table thus efficiently providing comprehensive elemental compositional characterization with 

minimal interferences. ICP-MS is routinely used for trace metal analysis, food safety, human bio-monitoring, waste 

water treatment etc.

GasGas adsorption is a well established tool for the characterization of the texture of porous solids and fine powders. 

Development of nanoporous materials with tailor made pore structure require high resolution experimental 

protocols. PGRL is equipped with an automated gas sorption analyzer for surface area and pore structure 

analysis through Physisorption. Catalyst researchers in the department can design and optimize chemical 

processes using data of heats of adsorption, activation energy, ease of oxidation/reduction, bond strength by 

Collage of 
several 
nano-scale 
resolution 
images using 
PGRL TESCAN 
FESEM. Inset 
visual shows visual shows 
the FESEM 
instrument 
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A fully functional electrochemistry set up with potentiostat/galvanostat for characterization of devices like solar 

cells & supercapacitors. Apart from DC measurements, researchers can use a powerful tool like Electrochemical 

Impedance Spectroscopy (EIS) to identify camouflaged electrochemical reactions and extract information on 

the capacitive behaviour of the system.

performing flow based reactive gas adsorption like Chemisorption & Temperature Programmed Oxidation, 

Reduction & Desorption processes.

Electrochem-
istry set 

showcasing 
Polarization 
and Power 
Density 
curves

Visuals of ICP-Mass Spectrometer in PGRL and a chart showcasing its multi-element detection capability 

Automated Gas Adsorption Set up with ability to analyze and evaluate inert gas and flow based reactive gas adsorption 
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A micron resolution optical method of flow visualization technique popularly known as Micro Particle Image 

Velocimetry (MPIV) for instantaneous velocity measurements in fluids & fundamental studies of flow instabilities. 

Micro-PIV 
set up to 
study the  
fundamentals fundamentals 
of flow 
instabilities 
and 
validation of 
velocity 
profiles 

An Universal Testing Machine (UTM) for measuring tensile and compressive stress, elastic and plastic deformations, 

yield strength, performing fatigue tests and creep tests on Plastics, Elastomers, Hard Foams & Carbon Fibers. 

 UTM facility at PGRL used for the study of stress versus strain curves of CNFs & mechanical (tensile) properties of 
electrospun PAN nanofibers/PDMS composites. 

Other instruments in PGRL user facility include: 

• A simultaneous thermal analyser (TGA-DSC) for studying thermal stability, Phase transitions in polymers, Melting 

and Crystallization.

• A X-ray Diffractometer for Bravais Lattice Symmetry, Phase Analysis, Epitaxy, Texture information and Grazing In-

cidence X-ray Diffraction (GIXD) for thin films.

• An Atomic Force Microscope (AFM) combined with traditional IR spectroscopy for chemical mapping or func-

tional group mapping at nanoscale. 

Equipped with modern and exciting facilities, PGRL has continuously catered to the research community of IIT 

Kanpur and have also immensely contributed to educating tomorrow's scientists and engineers since its inception 

in 2012. 

LABORATORY IN FOCUS:
POST GRADUATE RESEARCH LAB (PGRL)



PHD THESIS SUBMITTED (2017-2018)
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Sagar Soni, a 3rd year student did his research internship on 

Bio-Aviation Fuel in hydroprocessing labs at CSIR - Indian Institute of 

Petroleum Dehradun. There he got to know the processes involved in 

extracting Bio-aviation fuel from Jatropha. The project in which he 

worked on, finally yielded bio-aviation fuel which could be blended 

with air-turbine fuel.

Kaushal Kishore, a third year undergrduate student worked in the laboratory 

of Professor A. Ghatak at IIT Kanpur as an intern carrying out rapid synthesis of 

metallic nanoparticles over large area of a polymeric substrate. These 

dispersions of nano-particles can be effectively used to build strain sensors 

and VOC sensors and can be exploited for their antimicrobial activity. He 

learnt host of characterization techniques like optical profilometry, scanning 

electron micrography (SEM), Atomic Force Microscopy (AFM) while carrying 

out this work.out this work.

Jaswinder Singh, a final year student, did his summer research Internship at CSIR-IIP, 

Dehradun on the research topic "Residue Upgradation using Slurry Hydrocracker". 

He conducted his research internship in the field of Crude Oil upgradation using  dif-

ferent protocols  like Visbreaking and Delayed Coking. As part of his research, he 

has used instruments like Gas Chromatography, ASTM-D86, TGA and Soxhlet ex-

tractor  to optimize reaction parameters for “Slurry Hydrocracker Plant"  and has also 

used a continuous flow reactor to test the activity of the  catalyst.

Sunkari Preetham Paul, a final year student, spent the summer of 2018 in 

Domen-Minegishi Laboratory, Department of Chemical Systems Engineering, 

University of Tokyo, Japan as an intern under the supervision of Prof. Kazunari 

Domen. He worked on “Visible Light responsive Photocatalysts for water-splitting - 

Synthesis and Characterisation of Lanthanum Titanium Oxy-nitride (LaTiO2N)”. 

Lanthanum Titanium OxyNitride, also known as LTON, is one of the promising 

photocatalysts, with a band gap edge of 600 nm, that enables it to take part in 

water-splittingwater-splitting reactions in the visible spectrum. During the internship, Sunkari 

synthesised LTON samples using different dopants and analyzed their water splitting

 abilities. He examined also the individual hydrogen and oxygen evolution reactions on these samples. Sunkari 

learnt and also used techniques like X-ray Diffraction (XRD) patterns, UV-Vis Diffuse Reflectance 

Spectroscopy(DRS) and Scanning Electron Microscopy (SEM)to characterize these samples.

STUDENT CORNER
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Dr. Jayanti Prasad Sharma, retired on 26th May, 2018 after 38 long years of 

service to the institute out of which he spent 33 years in the department of 

chemical engineering. He worked with dedication, enthusiasm and 

immense sense of responsibility, as recognition of which, the institute 

conferred upon him the prestigious “MERIT AWARD”. The department is 

immensely thankful to Dr. Sharma for his active participation in various 

activities of the department and wishes him a healthy and peaceful life 

after after retirement.

Outgoing Staff

We welcome our well wishers to generously contribute to our department fund. 

Your contributions can go long way in improving research infrastructure for PG 

students and that of the UG laboratory of the department. It can help our stu-

dents and faculty colleagues to attend more number of international confer-

ences thereby get exposed to state of the art in their chosen fields of research. 

You can even contribute towards specific goal, e.g. you can sponsor our Post 

Graduate Research Laboratory (PGRL) or any particular research facility of the 

PGRL; you can also be a sponsor of the departmental seminar rooms. You can 

also choose to be a sponsor also for this Newsletter. 

For any question, comment and suggestion please write to
head_che@iitk.ac.in, aghatak@iitk.ac.in.

GIVING TO CHEMIE IITK

Fellow of Indian National Academy of Engineering, CSMCRI Chemcon distinguished speaker award, Herdillia 

Award and  Amar Dye-Chem award of the Indian Institute of Chemical Engineers for Excellence in Research and 

Development. Professor Chhabra has also supervised large number of PhD and M.Tech. students who have now 

taken leadership role in both industry and academia. Professor Chhabra currently heads the Department of 

Chemical Engineering at IIT Ropar. The department wishes Professor Chhabra good health and a very fulfilling 

tenure in this new position.

Professor Rajendra Prasad Chhabra, retired on 31st January, 2018 after 33 

years of service in the department. He worked on Non-Newtonian 

fluid-particle interactions, multiphase systems, Transport properties of 

molten salts and metals and heat transfer in complex fluids. Professor 

Chhabra was a highly prolific researcher, he published 7 books, 22 book 

chapters and 285 journal papers. His 1991 book titled, “Transport Processes 

in Bubbles, Drops and Particles, Hemisphere” is a highly acclaimed one. In 

duedue recognition of his scientific contribution, Professor Chhabra was 

bestowed with several awards and honors including Fellow of Indian 

National Science Academy, New Delhi, Fellow of Indian Academy of 

Sciences, Bangalore, fellow of National Academy of Sciences, India, 

Outgoing Faculty

Prof S K Gupta donated Rs. 5 

lakh towards the CV Sheshadri 

lecture. This is in addition to Rs. 3 

lakh that he had donated earli-

er while instituting the lecture 

series.

SUPERANNUATION
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Monolayer of Silica micro-spheres (~6μm) on glass.
Image Courtesy: Bishwa Ranjan Si (CPPG, CHE, IITK)
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