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Message from the Head of the Department 
 

  
   

 

 

 

 

-  Dr. A. Ramesh Babu 

       
elcome to the Department of 
Chemical Engineering, BITS 
Pilani Hyderabad Campus. 

Our Chemical Engineering department, 
though running into only the 8th year of its 
establishment, is rapidly growing with 
state of the art laboratory infrastructure 
with experimental and computational 
facilities such as Ansys, Matlab and 
Comsol. In last two financial years the 
department has spent more than Rs. 1.5 
crores for purchasing new equipment. 
The department currently has nine young 
faculty members from diverse research 
areas like Petroleum Engineering, 
Modelling and Simulation, Biochemical 
Engineering, Material Science & 
Engineering, etc. At present, the 
department has 13 research scholars 
working in nine live projects worth nearly 
Rs. 2.35 crores sponsored by DST, 
DRDO, CSIR, BITS and BIPP-BIRAC. 
We are currently offering B.E Chemical 
Engineering Program with an intake of 55 
students and M.E Chemical Engineering 
with an intake of eight students with an 
option of one year dissertation. 

Department also started Minor in 
Materials Science and Engineering 
program in association with Mechanical 
Engg., Physics and Chemistry 
departments with an intake of 20 students. 
In the current academic year, we had 
seven guest talks and our students visited 
Granules India Limited, Dr. Reddy’s 
Laboratories Limited and NFC. The 
department boasts of 100% placement of 
our three batches (2009-13; 2010-14; 
2011-15) including admits to M.S and 
Ph.D. programs across the world. We 
shall strive to ensure that the students 
passing out from our department are well 
trained in both technical and professional 
aspects. Our students are unique in two 
aspects. They undergo 7.5 months of 
industrial training in 2 phases supervised 
by BITS faculty (PS1&PS2). Every 
semester 35-40 students are doing 
SOP/LOP/DOP project type courses, few 
of those outcomes are published as 
conference proceedings or journal 
articles. Faculty and students are 
members of Indian Institute of Chemical 
Engineers (IIChE-HRC). 

W 



  

Foreword 
 

"Your planet is very beautiful,"[said the little prince].  

"Has it any oceans?"  

"I couldn't tell you," said the geographer....  

"But you are a geographer!"  

"Exactly," the geographer said.  

"But I am not an explorer. I haven't a single explorer on my planet. It is not the 
geographer who goes out to count the towns, the rivers, the mountains, the seas, the 
oceans, and the deserts. The geographer is much too important to go loafing about. He 
does not leave his desk."  

-Antoine de Saint Exupery (The Little Prince, pp.63-64) 

 

Welcome, readers, to Equilibria - the 
Annual Magazine of the Department of 
Chemical Engineering of BITS Pilani, 
Hyderabad. A creation of the students, 
this magazine contains you all that you 
need to know about us. As a chemical 
engineer, we have a distinct advantage in 
today’s world which demands 
interdisciplinary knowledge. We face the 
need to reorient our education in such a 
way that instead of focusing on 
disciplinary growth and specialization, 
we should adopt a model that appreciates 
the intricate links between these 
specializations. 

This year has seen an increasing growth 
in this direction, which can be seen by the 
kind of projects and research being done. 
We were fortunate to have the 
opportunity to visit industries and attend 
guest lectures by prominent individuals in 
the business, who have influenced and 
infused us with enthusiasm. 

In this magazine you will find articles and 
ideas that are the brainchild of the 
editorial board, who have strived to make 
your read as captivating and informative 
as possible, all this under the expert 
guidance of our faculty members. I hope 
you enjoy leafing through the coming 
pages. 

 

 

-Chief Editor, 

Aishwarya Nair  



A MATERIALISTIC WORLD 
 

hemical engineers deal with a lot 
of the science and the technology 
behind every material used in 
our, ahem, materialistic life. 

What’s more, our education gives us tools 
which we can use to create whatever kind 
of material we have the creativity or 
intelligence to envision. Give a chemical 
engineer enough funds and time, and he 
can potentially create a new world (with 
some help, after all, we are not gods). 
Fluid flow? Huge reactors? Infinitely 
long coolant pipes? That’s just a teeny 
part of what a chemical engineer can do. 
That is in no way the limit of our skill, 
neither does it do full justice to the kind 
of knowledge we receive during our 
special education. 
Intrigued? We haven’t even begun yet. 

Chemical engineers, one of the most 
versatile engineers in the profession, are 
generally equipped with the knowledge of 
Material Science, with a lot of engineers 
venturing into research after their 
undergraduate endeavour. Now, there can 
be heated debates and fights between 
chemists and chemical engineers over 
who has exclusive rights over having 
Material Science under their domain. 
After all, it includes the word ‘science’. 
Agreed, the theory is dealt with by the 
chemists, and we are grateful, but it is the 
ones with the engineering tag who get all 
the interesting (not to mention hard) work 
of using those itty-bitty bits of theory and 
creating magic. Yes, we have to deal with 
restraints, a lot of them, but that’s part of 
the job. 

Now, what is the point of inventing new 
products and processes if they have no  

                                          

  -  Aman Shah 

practical use? In the same spirit, let’s look 
at some great new examples of pioneering  
engineering. All these examples are 
recent developments with a LOT of 
potential for the future. 

1.The Youm Project: 

Everybody who’s familiar with 
Samsung’s R&D work knows about the 
flexible display technology they’re 
working on. Dubbed the Youm project 
and revealed in 2011, this piece of wonder 
might just change our mobiles forever. A 
flexible screen is being developed an 
OLED (Organic light emitting diode) 
display type.  

Now, there are chiefly two kinds of 
display popular today (Liquid Colour 
Display and Light Emitting Diode based 
display). As far as being flexible is 
concerned, LCD’s have a tougher time, 
thanks to the restriction of needing a 
backlight and constant distance between 
the two glass surfaces to work (as shown 
below).  

  

OLEDs, on the other hand, work on the 
principle of Light Emitting junction 
diodes, with the only difference between 
conventional LEDs and OLEDs being 
that the diodes used are organic materials. 
The substrate, where the organic material 
and the electrodes are deposited, is 
generally made of glass (due to its 
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reliability and transparency), but 
polyethylene terephthalate, a flexible 
plastic could function well too. Such a 
technique fails with inorganic 
semiconductors, due to difficulties faced 
because of inherently different lattice 
structures. Another problem arises 
because of the high temperatures required 

for fabricating inorganic materials over 
PET. In contrast, flexible OLED devices 
are fabricated by layer deposition of the 
organic compound onto the substrate 
using, of all things, an inkjet printer (not 
exactly, just a method similar to that) 
giving access to inexpensive and roll 
fabrication of printed electronics. 

 

 

Using such plastics has made OLEDs 
much more bendable and lightweight 
while retaining the quality of the display. 

Of course, nothing useful in the universe 
comes without its faults, and this is no 
exception. As material science engineers, 
we are familiar with the different kinds of 
unwanted stresses and the havoc they play 
on the integrity of a product. But it’s our 
job to smooth all of them out and create 
an excellent product, isn’t it? 

 

2. Super Material, Super Car 

Automobiles are an excellent blend of 
cutting edge technology and engineering. 
The boys in this industry need to impress 
and deliver awe- inspiring products day 
after day and keep the people coming 
back for more, while maintaining a 
certain standard of safety.  

So it comes as no surprise that 
automobiles are a big time customer of 
the materials industry and each  

 

automobile company has its own R&D 
wing, working tirelessly to make the 
lightest, strongest and the most efficient 
product. Such efforts give rise to some 
really interesting blends of compounds.  

Carbo-Titanium is the fruit of one such 
undertaking. Developed by Modena 
design, the composite-manufacturing arm 
of Pagani (An Italian car manufacturer), it 
is a combination of β titanium alloy with 
advanced carbon composites, having a 
well-matched yield strength and moduli 
of elasticity ratio. What this means is that 
the maximum strain that can be borne by 
the carbon and titanium is equal i.e. both 
of them will begin to deform together, and 
more than what individual carbon fibre 
and titanium alloys can bear.  

Adding titanium alloy makes the already 
strong carbon fibre elastic and less prone 
to sudden failure (thanks to its anisotropic 
nature), eliminating one of the biggest 
drawbacks that carbon fibre had. Keeping 
the ‘three biggies’ (Stiffness, strength and 
elasticity) in mind, they played around 



with different resins and carbon fibres to 
make a damage-resistant material which 
could withstand impacts without 
cracking. It could keep the chassis in one 
piece even after a major crash, keeping 
the occupants safe. So, under impact, 
instead of collapsing unto itself, the 
chassis will absorb the energy in a more 
predictable, direct way. 

The composite building process:  

The carbon composite fibres and titanium 
(β alloy) wires are combined by:- 

• Making the strength and modulus of 
elasticity of titanium equal to that of 
the carbon composite by varying time 
and temperature during processing. 
 

• Abrading (scraping) the titanium to 
increase surface area by sandblasting 
with aluminium oxide grit. 

• Coating the titanium with platinum 
(or any other metal from the same 
group). 

• Aging of the coated titanium up to 
final strength (which bonds the 
coating to the titanium). 

• Priming one side of the titanium with 
chemicals. 

• Bonding the carbon fibre to the 
primed side using adhesives. 

• Curing of the fibre in a press or 
autoclave 
 
Pagani has used this wondrous 
composite in its latest supercar, the 
Pagani Huayra. The Huayra is a hyper 
car, and is in competition with the 
fastest cars in the world. Blazingly 
fast cars like these don’t like extra 
weight. After all, every gram counts 
when you’re shooting for the top 
speed record… 
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Read the original patent for all the information you might need: google.com/patents/US5733390 

 



3.  Smart’ materials? 

Shape Memory materials: 

Most of us would have come into contact 
with materials having shape memory, i.e. 
materials which ‘remember’ their original 
shape and quickly repair themselves if 
heated. The exact working is pretty 
interesting.  

We know that stresses deform internal 
crystalline structure. Heat such a 
deformed structure, and note that the 
crystalline structure changes, prompting 
the object to change into its original 
shape.  

 

All this is possible because the molecules 
of such compounds rearrange in a 
completely reversible way (something 
called a solid-state phase change). All that 
is required to kick-start the reverse 
reaction is some heat. Going deeper, such 
solids usually flip back and forth between 
two kinds of crystalline forms, depending 
on the temperature. The softer one 
(Martensite) is present at lower 
temperature while the harder one 
(Austenite) is present at higher 
temperatures. Heat such a material after 
deforming it, at martensite quickly 
changes to the much harder Austenite, 
quickly changing the material to its 

original form. Pseudo plastics also work 
in a similar manner.  

Reversible polymers: 

Such materials have highly reactive ends, 
which when separated, try to naturally 
rejoin. Usually given some sort of energy 
(either light or heat), these fragments seek 
other molecules to rebond, effectively 
reversing the damage and making the 
product as good as new. Some even break 
to expose electrically active ends, giving 
broken fragments a built in attraction. 
However, such polymers are 
comparatively rarer, and so this material 
hasn’t caught on yet. 

Well, the uses of such materials are 
virtually endless. After all, who wouldn’t 
want to live in a self-repairing building or 
drive a scratch proof car? Nissan has 
already started self-healing paint in its 
cars, making scratches a problem of the 
past! 

We have been around a long time now, 
but most of our technological headway 
has come in the past 50 years. The field of 
material sciences, interestingly, continues 
to grow every day. Every attractive and 
gimmicky product launched in the 
smartphone industry is lighter, faster and 
stronger thanks to the newer materials 
under the hood. Every new discovery or 
invention opens up the opportunity for 
deeper research, making Material 
sciences an ever expanding, universal 
industry. 

  

http://www.explainthatstuff.com/how-shape-memory-works.html 
http://theitalianjunkyard.blogspot.in/2011/02/weaving-new-story-in-carbo-titanium.html 
http://adsabs.harvard.edu/abs/2008ApPhL..92v3302C
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reen technology isn’t just about 
wind turbines, solar panels and 
alternative fuel anymore. A few 

inspiring individuals out there are 
breaking new ground with innovative 
ideas that no one’s ever explored before. 
From a printer that can spit out whole 
buildings made of stone to an entire city 
that flips the discomfort of the summer 
heat into an energy-saving advantage for 
the wintertime to a company that decided 
solar panels don’t have to be ugly, heavy 
or even rectangular.  

 

3-D Printer Creates Entire Buildings 
From Solid Rock.  

3D printers are nothing new – but how 
about a printer that can whip up entire 
life-size stone buildings?! That’s exactly 
what designer Enrico Dini‘s prototype D-
Shape printer does. Instead of ink, the 
device uses layers of sand, and Dini 
reports that the process is four times faster 
than conventional building, costs about 
one-third to one-half the price of Portland 
cement, and creates much less waste.  

 

 

 

 

 

 

 

 

 

                                                - Riya Dey 

 

Transparent Solar Spray Transforms 
Windows Into Watts  

Photovoltaic panels transform the sun’s 
rays into energy we can use, but they’re 
bulky and not the most attractive in terms 
of design.  

Well one Norwegian company called 
EnSol AS has cast aside the notion that 
PVs need to take up extra space — or 
even be in a solid state. They’ve 
developed a remarkable new spray-on 
solar film consisting of metal 
nanoparticles embedded in a transparent 
composite matrix that allows you to turn 
ordinary windows into solar panels. The 
best part? The spray is clear so you can 
still see right through your windows!  

 

POWERleap Harnesses Energy From 
Foot Steps!  

While other green tech companies look to 
outside sources like the sun and wind 
when they think about alternative power, 
POWERleap decided to completely flip 
the script by tapping the energy inside – 
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of ourselves! Their piezoelectric floor 
tiling system that converts the energy 
from human foot traffic into electricity 
could be applied to train stations, 
sidewalks or even inside homes to harness 
the wasted energy from our footsteps into 
power for the grid. 

 

‘Solar Ivy’ Photovoltaic Leaves Climb 
to New Heights  

Who says photovoltaic panels have to be 
an eyesore? After all, if they could 
somehow be integrated as a decorative 
element on homes and buildings, more 
people might be willing to install them on 
more surface area. Well, that’s exactly the 
approach that Brooklyn-based SMIT 
(Sustainably Minded Interactive 
Technology) took with their “Solar Ivy”, 
a system of paper-thin, leaf-shaped solar 
panels that generate energy by sparkling 
in the sunlight. These pretty PVs consist 
of layers of thin-film material on top of 
polyethylene with a piezoelectric 
generator attached to each one, and are 
definitely miles away from the big, boxy 
panels we’re used to seeing. 

 

 

 

 

Shoe Generator Harvests Power from 
Walking  

Walking is already one of the greenest 
forms of transportation but one researcher 
at Louisiana Tech University thought it 
could be made even more eco-friendly — 
so he designed a shoe that converts the 
wearer’s footsteps into electricity. The 
piezo power shoe contains a small 
generator in its sole that can charge 
batteries or power small electronics. Bet 
your Nikes can’t do that.  

 

Science City Stores Warm Air from 
Summer to Heat Buildings in Winter  

Isn’t it sad that in many parts of the world 
people use a ton of energy cooling 
buildings in the summer and then use 
almost as much power heating up the 
same spaces just a few months later? It 
may sound crazy but what if there was a 
way to save the summer’s hot air and use 
it to warm buildings throughout the 
winter? Well some smart thinkers at 
Honggerberg Campus in Switzerland are 
doing just that. Their campus, called 
Science City is installing systems that will 
allow it to harness natural heat during the 
warmer months, pump it underground and 
store it until the winter when it be pushed 
back up into buildings and act as a heating 
system. 

 

 

 

 

http://inhabitat.com/6-inspiring-examples-of-groundbreaking-green-technology/ 

 



Astronaut’s Ice-cream 
-Akshita Ghanshani 

study of biological systems from 
the point of view of chemistry to 
blend these two well integrated 

subjects of study and to get what we want 
out of them is biochemical engineering. 
Biochemical engineers use their diverse 
knowledge of microbiology, 
biochemistry and chemical engineering to 
come up with innovative solutions that 
are useful in the pharmaceutical and 
agricultural industries, medicine, medical 
and cosmetic surgery and other related 
fields. 

Though a very wide variety of subjects 
are dealt with by biochemical engineers, 
this article gives a glimpse of an 
interesting aspect of their work. 

Does 'astronaut ice-cream' ring bells in 
your mind? Well, this experiment used 
during the Apollo space mission is based 
on the idea of lyophilisation or freeze 
drying used for long term storage of 
substances and their fast reconstitution 
(like pharmaceuticals in their inert and 
active forms). Low water content 
prevents enzymes from degrading the 
substance. Hence freeze drying is ideal 
for 
preservation 
of substances 
and they can 
be rehydrated 
easily 
because of 
the 
microscopic 
pores left 

behind by ice crystals on sublimation. So, 
the basic aim is to extract a dry product 
from an aqueous solution. 

 

In general, the lyophilisation process is 
suited to any molecule (small molecules, 
monoclonal antibodies, peptides, fusion 
proteins, vaccines, enzymes) that have 
stability challenges in solution state. 
Complex molecules that are engineered to 
manage life-threatening diseases are 
highly unstable in solution and hence 
need to be lyophilised to achieve 
acceptable shelf life to be marketed as a 
commercial product. 

Lyophilisation is a three stage process. 
First the substance is frozen at very low 
temperatures (193.15K-223.15K). Once 
frozen, the substance is placed in a 
vacuum on plates, and a small amount of 
heat is added to help sublime the water 

directly from 
solid ice to water 
vapor. This is 
known as the 
primary drying 
stage, which 
removes 95% of 
a material’s 
water content. 
Finally, there is a 

A 
Freeze drying is the result of both negative 
pressure and temperature and the rate of 
drying depends on both. 

Did you notice this??? 

Freezer burn, and that annoying build-up of 
ice in the back of your freezer, are the result of 
the same process - namely water vapour 
leaving or forming solid ice. This freezer-burn 
vaporization is called sublimation and its 
opposite freezer ice build-up is called 
deposition. 



secondary drying stage, which involves 
the temperature being raised again 
slightly and pressure being lowered 

further to sublime as much of the last 5% 
of moisture as possible. 

 

 

But despite all this explanation, one 
question must have persisted in your mind 
(probably that motivated you to read 
through the article!), and that is WHAT is 
Astronaut’s Ice-cream? 

Well, Astronaut's ice cream is ice 
cream that has had most of the water 
removed from it by a freeze-
drying process, sealed in a pouch, and 
requires no refrigeration. It is also called 
freeze dried ice cream.  A slab of ready-
to-eat dehydrated ice cream. Compared to 
regular ice cream, it can be kept at room 
temperature without melting and is more 
brittle and rigid but still soft when bitten 
into. It was developed by Whirlpool 

Corporation under contract to NASA for 
the Apollo missions. However, it was 
never used on any Apollo mission. 
Freeze-dried foods were developed so 
that foods could be sent on long-duration 
spaceflights, as to the Moon, and to 
reduce the weight of the water and 
oxygen normally found in food.  Here's a 
picture of astronaut's ice cream. Does it 
make your mouth water?  

 

  

  

 

www.khanacademy.org  

http://www.eurotherm.com/freeze-drying 

https://en.wikipedia.org/wiki/Freeze-drying 

https://en.wikipedia.org/wiki/Ice_cream
https://en.wikipedia.org/wiki/Ice_cream
https://en.wikipedia.org/wiki/Freeze-drying
https://en.wikipedia.org/wiki/Freeze-drying
https://en.wikipedia.org/wiki/Ice_cream
https://en.wikipedia.org/wiki/Whirlpool_Corporation
https://en.wikipedia.org/wiki/Whirlpool_Corporation
https://en.wikipedia.org/wiki/NASA
https://en.wikipedia.org/wiki/Project_Apollo


Special Effects in Movies 
-Vaidhiswaran Ramesh 

ell, you didn’t think we would 
sit out of this one did you? 
Though most special effects 

are done with computers these days, the 
industry has and is to a large extent 
dependent on old fashioned physical 
effects, due to their inexpensive nature. 
And as usual, chemical engineering are 
also a part of this industry. The origins of 
this part of industry can be traced from the 
very beginning of the stage play business.  

One of the first requirements in stage 
drama was to create artificial smoke. We 
have all seen this, the curtain rising and 
the smoke settling, as the actors reveal the 
plot. However behind the curtains of this 
little gimmick it’s all chemical. In the 
olden days people did away with this by 
mixing dry ice and warm water. Dry ice 
as we all know is solid carbon dioxide, 
and on mixing with warm water, the 
carbon dioxide is vaporized, making fog, 
and the rapid cooling of the surrounding 
air condenses water vapour in the air, 
adding to the effect.  

And that’s not the end of it. Water 
temperature was used to significantly 
change the characteristics of the fog. And 
slowly, as technology grew and chemical 
engineers began to be a bit more technical 
with their work. The next step of 
evolution for this trick was to use liquid 
Nitrogen. Liquid Nitrogen, evaporates 
very quickly and cools the atmosphere, 
thereby causing water vapour to 
condense. This yielded much more real 
life effects. And as the field evolved, 
theatrics demanded more and hence 

modern smoke generators came in play. 
Modern smoke generators use a 
combination of glycols, glycerine and or 
mineral oil with varying amounts of water 
to create the same effect. The glycols are 
heated and forced into the atmosphere 
under pressure to create a fog or haze. 
This type of fog is heated and will rise or 
disperse at a higher level than dry ice or 
liquid nitrogen fog. 

There are several movies out there, with 
most scenes in a snowy setting. Well, how 
long can one wait for it to snow to shoot 
the scene… you guessed right, fake snow 
is used there as well. Film directors often 
use fake snow in movies because it’s 
more comfortable to adapt to and isn’t 
nature controlled.  

 

A sodium poly acrylate polymer is used 
to make snow, because it can absorb 
water. The carboxyl groups attached have 
their hydrogen atoms displaces by the 
sodium atoms. And when this reacts with 
water, it forms the corresponding ions. 
Water enters inside and through hydrogen 
bonding links onto the polymer chains. 
And the polymer slowly swells and forms 
a stiff gel, which is used as fake snow. 

W 



And this aspect is not just bound to the 
film industry, did you know that for the 
2014 Sochi winter Olympics, since the 
temperature was too warm, fake snow 
was used for the events?  

Artificial skin. Well this gets us all 
jumped up, right! Numerous characters 
wouldn’t have been the same, if not for 
the special makeover they get which uses 
none other than, artificial skin. Artificial 
skin is made using latex, gel or silicone. 
Latex foam is derived from liquid latex 
which is a chain of multiple polymers 
disperses in an aqueous solution. When 
the latex is heated, it reacts with 
chemicals in the curing agent to produce 
bubbles. The foam is whipped and a 
gelling agent is inserted into the mould 
and the curing agent solidifies the mould. 
So Gollum is just Latex and silicone 
right?  

 

 

By the way, no movie is complete without 
a bit of action, and don’t worry, we have 
a role to play there as well. To make 
explosions, black powder-consisting of 
sulphur, potassium nitrate and charcoal is 
combined with titanium shavings. When 
this powder is heated, the components 
become reactive and explode since their 
ionization energies are low. So all those 
explosions you see on the screen are 
actually, controlled use of chemicals, just 
like in labs. 

 

 

 

All these show that the need for being 
multi-disciplinary is inbuilt in a chemical 
engineer. This is in fact one of those 
things which goes a long way in 
substantiating the versatility of chemical 
engineers. So the next time you go to the 
movies, you know exactly how much 
chemical engineers have diversified and 
made your life easy.  

 

 

http://www.academia.edu/2389102/The_Chemistry_Behind_SFX_in_Film_and_Television 

 



Self-Healing Composites 
-Abhilash A Chandanshiv 

elf-healing composites are 
composite materials capable of 
automatic recovery when 

damaged. They are inspired by biological 
systems such as the human skin which are 
naturally able to heal themselves. For 
centuries, man has been searching for and 
creating tougher and more durable 
structural materials. However, from the 
perspective of other natural creatures, 
protection and defence are not fulfilled 
only by their hard coats or shells, but also 
adaptively as in the healing of the human 
skin and the regeneration of the lizard’s 
tail.  
 
Inspired by this design, intelligent 
material systems defined as self-healing 
composites have been developed. They 
are capable of automatic recovery and 
adaptation to environmental changes in a 
dynamic manner, unlike traditional tough 
and static composites. Through self-
healing, it is expected that safety and 
reliability will improve, the cost of 
maintaining artificial composites will 
decrease and material life will be 
extended. This area has rapidly developed 
for more than a decade and seen a number 
of significant achievements.  
 
Current self-healing composites can be 
categorised into three groups: capsule-
based, vascular and intrinsic self-healing 
materials. In capsule-based self-healing 
materials, small capsules containing a 
liquid able to fill and close cracks are 
embedded under the material surface. 
When the material is damaged, cracks 
cause some capsules to rupture, releasing 

the liquid and closing the gap. For 
vascular self-healing materials, the 
capsules are replaced by a vascular 
structure similar to a tunnel network, in 
which various functional liquids flow. 
These functional liquids will also fill the 
gap when a crack occurs and breaks the 
vascular network. The material contained 
inside a capsule or a vascular network is 
called a healing agent. The mechanism 
and behaviour of healing agents are 
fundamental to the recovery process and 
restoration of mechanical properties.  
 
Intrinsic self-healing materials heal 
through inherent reversibility of chemical 
or physical bonding instead of structure 
design, such as the swelling of shape 
memory polymers, the melting and 
solidification of thermoplastic materials, 
and increasing viscosities of pH-sensitive 
micro-gels. Consequently, the healing 
mechanisms of intrinsic self-healing 
materials are fundamentally different 
from those of capsule-based and vascular 
self-healing composites. 
 
In the prototype, cell-like capsules 
containing dicyclopentadiene (DCPD) 
and Grubbs’ catalyst were dispersed in a 
polymer matrix during material 
formulation. When the material is 
damaged and a crack occurs, the healing 
agent contained in the capsules will be 
released due to fracture of the poly (urea-
formaldehyde) (PUF) capsule shell. The 
healing agent floods the crack and clots 
under the ROMP of DCPD catalysed by 
Grubbs’ catalyst. ROMP is a chain 
growth polymerisation process where a 

S 



mixture of cyclic olefin is converted to a 
polymeric material by opening the 
strained rings in monomers and 
reconnecting them to form long chains. 
As a result, almost 75% toughness can be 
recovered in 48 h at room temperature. 

This technology was later applied to 
fibre-reinforced composites (FRC) to 
produce self-healing fibre-reinforced 
composites (SHFRC) by curing the host 
material that contained the healing agent-
filled capsules.  

 
 

 
 
Self-healing composites possess great 
potential for solving some of the most 
limiting problems of polymeric structural 
materials: microcracking and hidden 
damage. Microcracks are the precursors 
to structural failure and the ability to heal 
them will enable structures with longer 
lifetimes and less maintenance. Filling 
microcracks will also mitigate the 

deleterious effects of environmentally 
assisted degradation such as moisture 
swelling and stress corrosion cracking. 
Although the potential benefits are quite 
high, the specific composite described 
here has some practical limitations on 
crack-healing kinetics and the stability of 
the catalyst to environmental conditions. 

 

 

 

http://www.degruyter.com/view/j/ntrev.2013.2.issue-6/ntrev-2013-0016/ntrev-2013-0016.xml 



ACTIVITIES OF ACE IN 

2015-16 

 As chemical engineers, we are often told that our ultimate selling point is that we can branch 
out into any number of fields. In order for us to play to our strengths, what we need is exposure 
to each of these fields so that we can understand the roles that we play and the kind of work 
expected of us. The Association of Chemical Engineers strives to bring us just that, in the form 
of invited talks by eminent chemical engineers in various industries and research areas, 
industrial visits, workshops etc. The activities for the academic year 2015-16 are as follows-  

Invited Talks 

1. “Environmental protection strategies in Oil and Gas Industry” by Dr. Syed 
Naimuthulla, Senior Environment Engineer, Qatar Petroleum on 12th Aug. 2015 
 

2. “Minimizing recombination in quantum dot solar cells” by Dr. Pralay K Santra, 
Department of Chemical Engineering, Stanford University on 27th August 2015 
 

3. “Innovations in Chemical Industries”, Pre-ATMOS Talk by Dr. Man Mohan Sharma, 
FRS on on 1st Oct 2015 
 

4. “Study of mechanical properties at the sub-micron scale” by Dr. Ravi Chandra from 
ARCI on 19th Nov. 2015 
 

5. “Cement Manufacture-Process and Energy Perspective” by Ms K V Kalyani on 8th Feb 
2016 
 

6. “Challenges on Modelling and Simulation in Engineering Research, Understanding 
realities” by Prof. Srinivas Krishnaswamy, ex-HOD, Dept. of Chemical Engineering, 
BITS Pilani Goa Campus on 10th Feb. 2016  
 

7. “Polymer Matrix Composites” by Dr. RMVGK Rao-Retired Scientist and Head, Fiber 
Reinforced Plastics Division, National Aerospace Laboratories, Bangalore on 15th 
Feb.2016 
 

Workshop 

A workshop on COMSOL Multiphysics was organized on 12th Feb 2016 and presided over by 
an official from the company. It saw attendance by faculty and students of not only our 
department but the Mechanical and Electrical Engineering departments as well 

 

 

 



 

Gowning is a part of Good Manufacturing Practices (GMP) followed in the pharmaceutical 
industry to prevent particulate contamination which may be present on the human body and 
is invisible to the naked eye. 

Gowning is part of the Good Manufacturing Practices (GMP) followed by the pharmaceutical 
industry. It helps prevent contamination by particular matter that may be present on the human 
body and invisible to the naked eye. 

Conference  

National Conference on Recent Advances in Composites (NCRAC) 2016 held at the Taj Hotel, 
Hyderabad on 12th and 13th February was attended by both Faculty members and students. 
People from well-known industries such as Tata Advanced Materials Limited and prestigious 
research institutes such as DRDO, IIT Madras etc. presented their work and the facilities 
available related to composites.   

Some of the topics discussed were Non-destructive characterization of composites, nano 
composites, processing of polymers, composites for aerospace and defence applications, 
special acrylic fibres, health and safety aspects in composite manufacturing industries, etc. 

The overall feedback from the students was that the minor in materials science program that 
has been introduced was found to have a great number of applications in the world of 
composites. 

 

     Industrial Visits 

1. Industrial visit to Formulation Technology Operations (FTO) unit of Dr. Reddy's 
Laboratories, Hyderabad on 9th March 2016. Total 35 students visited including M.E 
Chemical engineering students. 

2. Industrial visit to Nuclear Fuel Complex (NFC), ECIL, Hyderabad on 17th Dec. 2015 
3. Industrial isit to Granules India Pvt. Ltd, Hyderabad on 28th August 2015. 
4. Industrial Visit to Granules India Pvt. Ltd, Hyderabad on 24th March 2016. 

 

 

 

 



 

 

 

 

  

WORKSHOPS 
 

PETROLEUM WORKSHOP 

This workshop, which was introduced this 
ATMOS on 11th Oct, highlighted the nuances 
of how petroleum is refined, extracted and also 
what makes it the most precious fuel. Dr. 
Srikanta Dinda, with his considerable industrial 
experience and expertise in this area, conducted 
the workshop. 

 

 

The first session was the introduction, where 
information on statistics, analytic methods and 
refinery products was given. In the second 
session, different units for refining of petrol 
were discussed. We came to know exactly how 
meticulous the industry is in terms of refining 
petroleum. Various processes like catalytic 
reforming and cracking, amine treating, 
working of the units and the concepts behind 
every process were discussed in this session 
onwards.  

After dispersing for lunch and regrouping, the 
next session was in the petroleum lab, where 

students tested the properties like viscosity of 
fluids, calorific value of fuels etc. The 
distillation process was also shown and the 
students were given some valuable tips about 
how to use the equipment to minimize the error 
in calculations and how it is scaled for practical 
purposes. 

The last part of the workshop was where the 
economic aspects of the oil industry were 
discussed. Here the Dr. Dinda discussed the 
future of the petroleum industry, role of 
chemical engineers in the bringing of new 
technologies to keep up with the demand of 
petrol and the upcoming technologies in 
petroleum industry. This was followed by a 
quiz whose winners were awarded cash prizes.  

 

ASPEN WORKSHOP 

After its immense success last year, the ASPEN 
Workshop made a comeback. Held on the first 
day of ATMOS, the event was attended by both 
undergraduate and graduate students from 
various colleges. The workshop was conducted 
by Mrs. Lakshmi Sirisha and Dr. Vikranth 
Kumar Surasani from the Chemical 
Engineering Department with the help of five 
student volunteers. 
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The participants were first taught basic 
property calculations, and then introduced to 
process modelling. Some of the most basic and 
widely used topics were covered such as Flash 
evaporators, distillation towers, batch and 
CSTR reactors etc. In the end, the participants 
were given a problem to solve by themselves. 
The workshop ended on a good note, with 
positive feedback from the participants. 

 

PROTPTYP3D (3-D Printing) 

ACE, with the support and guidance of Dr 
Karthik V Chethan, organized this workshop to 
demonstrate the basics aspects and the 
challenges faced while working with a 3-D 
printer. 

The workshop spanned 6 hours each day on the 
first two days of ATMOS 2015 and attracted a 
crowd of over 180 people. The first day also 
included a lecture presided over by Mr Kiran 
from the company Think 3D, which deals with 
making prototype parts for medical and defence 
purposes and customized trinkets for its 
commercial market. 

It started off by introducing the history and 
origins of 3D printing and moved on to the 
working principles and the array of techniques 

used to print such as Stereolithography and 
Fused deposition modelling (FDM). 

Different characteristics and properties that 
make polymers suitable for printing such as 
flowability and melting points, and a discussion 
of the myriad range of applications of 3D 
printing in the areas of aerospace, automobiles, 
medicine, defence, food and personal usage 
ended the lecture session.  

The second phase of the workshop involved a 
live demonstration. The printer hardware and 
components along with the software interface 
were introduced and the two coordinating to 
give the desired output was shown. Finally, the 
student volunteers discussed the projects they 
were working on and demonstrated a number of 
prototypes that they had printed over time. The 
workshop was concluded with a final Q&A 
session.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stereolithograhpy involves curing a photo-
reactive resin with a UV laser or another similar 
power source one layer at a time. The FDM 
technology works using a Thermoplastic 
filament or metal wire which supplies material 
to a heated extrusion nozzle head. The object is 
produced by forming layers as the material 
hardens on a heated platform immediately after 
being extruded from the nozzle.

 



COMPETITIONS 
 

CHEM QUIZ 

The Association of chemical engineers 
conducted the most intriguing Quiz of ATMOS 
2015, The Chem Quiz. Over 80 students came 
to participate in this event. The quiz had two 
rounds. The first one had 15 questions based on 
common sense, logical thinking and some 
simple applications of chemistry and 
thermodynamics in our daily life. Questions 
were simple but interesting like “Are two thin 
blankets warmer than a single thick one? 
Yes/No? Why?” (The answer is no, by the 
way). The judging criteria was simply the 
number of correct answers given. Five groups 
were selected for the second round. The 
participants had to solve some more difficult 
and brain tickling questions based on basic 
chemical engineering concepts in the second 
round in order to win the ultimate cash prize of 
Rs6000. The event turned out to be a success, 
and most of the participants went home with 
some of their common misconceptions righted. 

 

PAPER PRESENTATION 

One of the most awaited events in ATMOS 
every year is the Paper presentation. Out of the 
many abstracts submitted online, only about 7 
were selected for the finals, which were held on 
the 11th of October. The participants were 
judged by the esteemed faculty of our 
department. The papers in the finals covered a 
wide range of topics-from carbon capture, 
fractures in materials, Modelling and 
simulation of distillation and lithium ion 
batteries. The winners were decided on the 
basis of choice of topic, knowledge of it, their 
presentation skills and the Q and A session with 
the judges. All in all, it was an illuminating for 
all parties involved. 

 

 

CANNON WARS 

Cannon wars, chemical’s flagship event every 
ATMOS, was saved for the last. Taking over 
the football ground on the final day of ATMOS, 
the event drew a pretty good crowd, thanks to 
all the publicity done beforehand. With a 
stupendous prize of 12,000 rupees up for grabs, 
the great participation came as no surprise. 
Marching in with their cannons slung across 
their shoulders, the participants were 
completely taken in with the sheer excitement 
that competition brings. The format was pretty 
simple. Participants were tested on their 
accuracy in the first round, while the second 
round stimulated the destructive parts of the 
brain, with a castle intended as the target. The 
team which managed to destroy the castle in the 
smallest number of shots won the round. Some 
participants, showing a little too much 
enthusiasm, managed to explode their own 
cannons, learning a rather embarrassing lesson 
in patience and care. Cannon wars was finally 
won by a team of first years, proving, once 
more, that age was nothing in front of skill and 
competence. 

 

 

 

 

 



SCRUTINIZING CATASTROPHES 

This ATMOS, ACE had in store the best event 
for an aspiring Chemical engineer, 
“Scrutinizing Catastrophes’. Being one of the 
title events of ACE, certainly lived up to its 
reputation, garnering a stunning participation. 
The event though aimed primarily at Chemical 
engineering students, saw participation from 
students of all departments.   

It was a three round event, which tested the 
student’s investigative skills and general 
Chemical engineering knowledge. In each 
round, students in teams of two, were presented 
with a case study of an actual industrial disaster 
ranging from oil spills to gas explosions and 
were asked questions pertaining to it. The case 
studies were as interesting as they were difficult 
to crack. One of the event organizers, Shakti 
told us, “We modelled the case studies and the 

questions so that a person from any stream may 
be able to answer them”. He added, “We have 
heard of several disasters in the past, but the 
question that we felt no one asked was, how it 
could have been averted? That was our 
motivation for the event. We wanted to put the 
students in their shoes and get their response 
and analysis.” 

And the event achieved just what the volunteers 
intended. It intrigued the participants, and made 
them think the way a safety inspector thinks, to 
know how it feels like manage a Chemical 
plant, and finally understand the importance of 
attention to detail in the industry.  
 

 

 

 

 

 

GUEST LECTURE 

 

 

 

 

 

 

 

 

 

We at the Department of Chemical Engineering 
were honoured to have the opportunity to 
welcome Dr. Man Mohan Sharma, the most 
decorated Chemical Engineer of India. The talk 
happened in BITS Goa, which was streamed 

live to all four sister campuses. The title of the 
talk was “Innovations in Chemical Industries”. 

The talk started off with Dr. Sharma explaining 
to us the importance of the chemical Industry 
and the dependence of other industries and 
hence the overall quality of life on it. Than he 
took us back to the roots of chemical 
engineering to the 1860s, when the word itself 
did not exist. It was then that that the scientist 
Solvay revolutionized the soda as production 
process and designed the brilliance that is the 
Solvay tower. Then he went on to describe the 
sulphuric acid process and impressed upon us 
how far we have come from that period of time.  



Moving on to the 1910s, World War I saw the 
birth of the Born-Haber process for ammonia 
production for using in war. Then he went on to 
tell us how the inorganic chemical industry was 
the starting point of the organic chemical 
industry by offering the example of 
isopropanol. Also, the same decade saw the 
replacement of many polluting process with 
cleaner alternatives. Then he shifted to the 
subject of polymers in conjunction with World 
War II, where its excellent properties, 
especially nylon, saved many lives.  

The lecture ended with him talking about many 
modern topics of chemical engineering like 
nanotechnology, biofuels etc. It was followed 
by a Q&A session where he answered the 
questions asked by the audience from all the 
four campuses. It was a very enlightening 
experience for all those who were present, and 
we were amazed by the extent and depth of his 
knowledge in each and every field of Chemical 
Engineering. His talk inspired and reminded us 
once again of how far we have come but also 
how far we have yet to go. 

 

 

 

 

 

 

 

 

 



 

              

RESEARCH AND PUBLICATIONS 

 

Ongoing Sponsored Projects at the Department of Chemical 
Engineering 

S.No. Project Name Principal 
Investigator 

Funding 
Agency 

Amount 
(in lakhs) 

Start Date & 
Duration 

1 Development of Synthetic 
Resin Product 

Prof. Srikanta 
Dinda DST 22 August 2013       

(36 months) 

2 

Treatment of Nitrogenous 
Waste using Microalgae 

and its Utilization for 
Production of Biofuels and 

Other Value Added 
Products 

Dr. Asma Ahmed BITS-
Pilani 45 Feb’2014 

(36 months) 

3 
3-D Printer Filaments  that 
are Biomaterial-Based and 

Eco-Friendly 

Dr. Karthik 
Chethan V. BIRAC 34 June 2014 

(24 months) 

4 

Biofuels from 
lignocellulosic biomass 
waste: Biosolubilization 
and biomethanation of 

lignin 

Dr. Asma Ahmed DST 27 July 2014 
(36 months) 

5 
Bioconversion of Coal 
Rejects to Biogas and 

Humic Acid 

Dr. Asma Ahmed 
(Ardee Hi-tech Pvt 

Ltd, Vizag) 
BIRAC 6 (Total 

cost: 44.5) 
June 2015 

(12 months) 

6 

Nano-scale 
Characterization of Human 

Hair Fibres by 
using Indentation 

Technique 

Dr. Ramesh Babu 
Adusumalli DST 29 August 2014       

(36 months) 

7 

Studies on CO2 Capture 
from Flue Gases using 

Regenerable 
Solid   Adsorbents 

Prof. Srikanta 
Dinda CSIR 24 Oct 2015 

(36 months) 

8 
Characterization of Fibre / 

Matrix interface in 
Advanced Composites 

Dr. Ramesh 
Adusumalli,  Dr. 

Karthik 
Chethan (Dr. N. 

Jalaiah) 

ASL 
(DRDO) 9.96 Aug 2015 

(12 months) 

 



Ph.D. Students and Project Fellows 
S.No. Name Category Supervisor Topic of Research 

1 Mr. B 
Sreenivasulu Full time Prof. I. Sreedhar 

Kinetics and Engineering of Carbon 
Capture by Chemical Looping 

Combustion 

2 Mr. Pathi 
Suresh Part time Prof. I. Sreedhar Experimental and Modeling Studies 

of Continuous Wet Granulation 

3 Mrs. P. 
Madhuri Part time Dr. Ramesh 

Adusumalli 

Study of Pulp Characteristics after 
Cooking and Bleaching for 

optimization of Process parameters 

4 Mrs. K. 
Chandrakala Full time Dr. Ramesh 

Adusumalli 
Mechanical Characterization of 

Human Hair Fibers 

5 Mrs. Madhavi Full time Dr. Balaji Modelling of Fuel Cells 

6 Ms. S. Aparna Full time Dr. D. Purnima 
Study of Carbon fibre reinforced 

Nylon and Nylon blend based 
Composites 

7 Mrs. Lakshmi 
Sirisha P Full time Dr. Asma Ahmed 

Development of an environmental 
friendly process for the production of 
biofuels  and  value added products 

from Lignocellulosic biomass 
residues 

8 Mr. Abhilash 
K. Tripathi Full time Dr. Asma Ahmed 

Evaluation of  anaerobic digestion as 
a technique for conversion of lignin 

and its derivatives  to biogas and 
humic acid 

9 Mr. U. Appala 
Naidu Full time Prof. Srikanta 

Dinda 

Polymerization and Kinetic studies 
of Ketonic resin synthesized by 

Environmentally friendly method 

10 Ms. Manasa 
Dhakshayani Full time Dr. Karthik 

Chethan. V 
3D Printer filaments that are 

biomaterial based and eco-friendly 

11 Ms. N. Jyothi Project Dr. Asma Ahmed 

Treatment of Nitrogenous Waste 
using Microalgae and its utilization 
for Production of Biofuels and other 

value added products 

12 Mr. Rijul 
Nayani Full time Dr. Ramesh 

Adusumalli 
Characterization of Fibre / Matrix 
interface in Advanced Composites 

13 Premanath 
Murge Full time Prof. Srikanta 

Dinda 

Studies on CO2 Capture from Flue 
Gases using Regenerable Solid 

Adsorbents 

14 Anima Sharma Project Dr. Asma Ahmed Bioconversion of Coal Rejects to 
Biogas and Humic Acid 



Publications in Journals 
 
 
1.  I Sreedhar, Y Kirti Kishan, "Process Standardization and kinetics of Ethanol Driven 
Biodiesel Production by Transesterification of Ricebran Oil", International Journal of 
Industrial Chemistry, DOI. 10. 1007/s40090-016-0074-z (Available Online) 
 
2.  B.Sreenivasulu, Ishan Vyas, Bansi M Kamani, I Sreedhar, K V Raghavan, "Effect of 
Composition, Synthesis Protocol and Pellet size of Cost Effective Adsorbents doped with 
Flyash on Carbon Capture", International Journal of Environmental Science and 
Development", Accepted (2016). 
 
3.   B. Sreenivasulu, P. Suresh, I Sreedhar, K V Raghavan, "Development Trends in the Porous 
Adsorbents for Carbon Capture", Environmental Science and Technology, (Available 
online; http://dx.doi.org/10.1021/acs.est.5b03149), 2015 

4. Rohith Puntambekar, Madhuri Pydimalla, Srikanta Dinda, Ramesh Adusumalli, 
Characterization of Heartwood and Sapwood, J Indian Acad Wood Sci, 2016, DOI 
10.1007/s13196-016-0159-5.  

5.  Appala Naidu U, Srikanta Dinda, “Development of Ketonic Resin by Polymerization 
Reaction: A critical review”. Polymer Journal, 2015, 61, 204-212, pp-1279-80 

6.  Abhishek Deshpande, Saksham Phul, Balaji Krishnamurthy, “A generalized mathematical 
model to study capacity fading in lithium ion batteries-Effect of Solvent and lithium transport”, 
Journal of Electrochemical Science and Engineering, 2015, 10.5599/jese.197.  
  
7. Sai Darshan and Balaji Krishnamurthy, “Transient Analysis of DMFC anode”, 
Electrochimica Acta, 191 (2016), 317.  
  
8.   Rohan Singhvi, Rohit Nagpal, Balaji Krishnamurthy, “Effect of acid attack on the capacity 
fading in lithium ion batteries” accepted in Journal of Electrochemical Society.  
  
9.   Sashank Srinivasan, V. K. Surasani, “CFD Analysis of Effects of Surface Fouling on Wind 
Turbine Airfoil Profiles”, Volume 4, Issue 5, Pages 1-11, International Journal of Energy and 
Power Engineering, 2015, DOI: 10.11648/j.ijepe.s.2015040501.11 
 
 

 

 

 



Conference Proceedings 

 

1.  B Sreenivasulu, I Sreedhar, K V Raghavan, B Mahipal Reddy, "High Temperature Carbon 
Capture using Limestone doped with Flyash", SusChemE, an International Conference, ICT 
Mumbai, Oct 2015. 
 
2.   B Sreenivasulu, K V Raghavan, I.Sreedhar, "Sustainable Carbon Capture-Research Status 
and Challenges", Carbon Capture Utilization and Storage Workshop, IIT Mumbai, June 2015 
 
3.  Srikanta Dinda, Appala Naidu U. “Functional polymer for coating applications.” EMN 
meeting-Dubai-2016, 1-4 April, Dubai, UAE. 
 
4.  Srikanta Dinda, Nikhil S. Reddy V., Appala Naidu U. “Development of bio-based epoxide 
from plant oil.” ICACE-2015, 20-22 December, NITK Surathkal, India. 
 
5.  Appala Naidu Uttaravalli, Srikanta Dinda. “Synthesis of Resin from Cyclohexanone for 
Adhesive Applications”. IISF-2015, 4-8 December, IIT-Delhi, India. 
 
6.  Appala Naidu U., Srikanta Dinda, Pravallika K., “Studies on Synthesis of Ketonic Resin 
from Cyclohexanone for Paint Applications”. APA-2015, 29-31October, Rajkot, India pp-116 

7. Jakob Schwiedrzik, Rejin Raghavan, Markus Rüggeberg, R.B. Adusumalli et al. 
“Identification Of In Situ Lignin Strength Based On Micropillar Compression and 
Micromechanical Modeling Of Wood Cell Walls”. Nanomechanical Testing in Materials 
Research and Development. An ECI Conference Series, October 4-9, 2015, Albufeira, Portugal 
  
8. Chandrakala K, Bibhu Prasad T, Karthik Chetan V, R.B. Adusumalli. “Trend Setting 
Innovations in Chemical Sciences and Technology -Applications in Pharma Industry” -2015 
(TSCST- API 2015) organised by Centre for Chemical Sciences & Technology (CCST) at 
JNTUH Hyderabad during 16th to 18th, December, 2015. PP: 54-55 
  
9. Chandrakala K, Shubham Mishra, Sakshi Khandelwal, Pushkar Prasun, Karthik Chetan, 
Ramesh Babu Adusumalli. Nanoindentation “Studies on Human Hair Fibers”. Chemference 
2015, 5-6 Dec. 2015, IIT Hyderabad. 
  
10. Madhuri. P, Nikhil Sai.V, Bipin Chakravarthy, Pradhyumna. K, Shyam.A, Adusumalli R.B. 
“Characterization of Subabul Pulp after Kraft Cooking and Bleaching.” Chemference 2015, 5-
6 Dec. 2015, IIT Hyderabad.  
  
11. Madhuri. P, Nikhil Sainath V, Bipin Chakravarthy, R.B. Adusumalli. “Characterization of 
Subabul Heartwood & Sapwood after Kraft Cooking.” Proceedings of the International 
Conference on Advances in Chemical Engineering, NITK Surathkal, Karnataka, India – Dec 
20-22, 2015 



PROJECTS COMPLETED BY STUDENTS IN 
2015-16 

 
 
The following is a list of topics of some of the projects that the students from our department 
have worked on, supervised by our faculty.  
 
Dr. Asma Ahmed 
 

1. Synthesis of value added products from microalgal biomass produced from nitrogenous 
waste-water effluent 

2. Measurement and analysis of lignin and its derivatives  
3. Anaerobic digestion of complex organic residues 

 
Dr. Balaji Krishnamurthy 
 

1. Modelling of acid attack on SEI Layer in Lithium Ion Battery 
2. Temperature dependence of SEI Layer formation in Li-ion Cells 
3. Transient Model of Enzymatic Glucose Bio Fuel Cells 
4. Transient Analysis of Direct Methanol Fuel Cell Anode  

 
Dr. D. Purnima 
 

1. Software development for models available for mechanical properties of blends and 
composites 

2. study of polypropylene based hybrid composites 
3. Nylon based blends and composites 
4. EPDM based composites 

  
Dr.Karthik Chetan 
 

1. Bioremediation of various effluents 
2. Bio-material formulation for oil water separation 
3. Optimisation of 3D printing Parameters 
4. Fractography of various materials/products subjected to different types of failure 

 
Dr. Ramesh Babu Adusumalli 
 

1. Characterization of Carbon fiber composites 
2. Mechanical Characterization of Hair 
3. Characterization of fiber-matrix interface in Advanced composites 
4. Optimization of process parameters in Kraft cooking 

 
 



 
Prof. Srikanta Dinda 
 

1. Development of synthetic resin 
2. Charecterization of zeolite catalyst 
3. Design of heat exchanger and pressure vessel 
4. Thermodynamic  aspects of oil reservoirs 

 
Prof. I Sreedhar 
 

1. Carbon capture by absorption 
2. Calcium Looping Carbon Capture by fly ash based oxygen carriers 
3. Advancements in Hydrogen Generation and Storage. 

 
Dr. Vikranth Kumar Surasani 
 

1. Design and Simulation of Biomass Combustion in Cyclone using ANSYS Fluent 
2. Flow simulation of Pyro metallurgical fluids 
3. Multiphase Flow Simulations using ANSYS Fluent 
4. Bisorption of lead from water by yeast 
5. Population Balance Modeling of Fluidized bed Granulator using ASPEN Plus 
6. Modeling of catalytic Decomposition of  H2O2 in microchannels using COMSOL 

Multiphysics 
7. Cluster Labelling in Porous Media 

 
 
 

 

 

  
 
 
 
 
 

 



FIRST DEGREE THESIS COMPLETED BY 
STUDENTS IN 2015-16 

 
1. Ms. Deepika Jonnalagadda: 2012A1TS466H: Aug. 2015 – Dec. 2015. Modelling and 

Simulation of Wet Granulation of API in fluid bed granulator under the supervision of 
Dr. Vikrant Kumar Surasani. 

2. Mr. Bibhu Prasad Tripathy: 2011B1A1713H: Aug. 2015 – Dec. 2015. Characterization 
of Human Hair (Tensile testing of hair fibres) under the supervision of Dr. Ramesh 
Adusumalli. 

3. Mr. Jatin Agarwal: 2011A1PS482H: Aug. 2015 – Dec. 2015. More than words-
Quantifying language to measure firm’s fundamentals under the supervision of Prof. 
Srikanta Dinda. 

4. Mr. Siddharth Meheshwari: 2012A1TS486H: Aug. 2015 – Dec. 2015. Study on 
recycling potential of soild and liquid residue emanating from anaerobic digestion 
under the supervision of Dr. D. Purnima. 

5. Mallela Sreenath: 2012A1TS571H: Aug. 2015 – Dec. 2015. Sustainable development 
of rural India using renewable energy based technologies under the supervision of Dr. 
Asma Ahmed. 

6. Mr. Himanshu Rai: 2011B4A1593H: Jan. 2016 – June. 2016. Modelling and 
Simulation of Wet Granulation in fluid bed granulator under the supervision of Dr. 
Vikrant Kumar Surasani. 

7. Mr. Shiva Vishnu Yerva: 2011B5A1532H: Jan. 2016 – June. 2016. Polymer Energy 
Storage Devices under the supervision of Dr. R Sujith and co-supervised by Dr. Balaji 
Krishnamurthy. 

8. Mr. Rudresh G. Naik: 2011B2A1685H: Jan. 2016 – June. 2016. Surface and thermal 
characterization of natural fibers treated with enzymes under the supervision of Dr. D. 
Purnima 

9. Mr. B. Keshavanand Siddharth: 2011B1A1707H: Jan. 2016 – June. 2016. Modeling 
of Microbial Fuel Cell under the supervision of Dr. Balaji Krishnamurthy. 

10. Mr. Himakar Prakash V.: 2012A1TS506H: Jan. 2016 – June. 2016. Characterization 
of crude oil under the supervision of Prof. Srikanta Dinda. 

11. Mr. Shubham Mishra: 2012A1TS484H: Jan. 2016 – June. 2016. Synthesis and Self-
assembly of non-dispersed metal nano particles, India Institute of Technology (BHU), 
Varanasi under the supervision of Dr. Chandan Upadhyay and co-supervised by Dr. 
Ramesh B. Adusumalli. 

12. Mr. Shubhankar Joshi: 2011B4A1654H: Jan. 2016 – June. 2016. Mathematical 
Modeling of glass-forming system under the supervision of Dr. Karthik Chethan V. 

 
 



INDUSTRY LINKAGES 
BITS, Pilani is well known for the importance it places on the linkage between industry and 
academia. The above purpose is served by the means of the Practice School program. This 
program is one of its kind, in the sense that students get exposed to the challenges faced in 
industry and learn how to tackle them under the supervision of faculty. Some of the industrial 
linkages the Department of Chemical Engineering has are:- 

PS-2 

• Shell Technology Centre , Bangalore 
• Hindustan Unilever Research Centre, Bangalore 
• Derrick Petroleum, Bangalore 
• Aditya Birla Chemicals Ltd., Thailand 
• Dow Chemical International Pvt Ltd, Mumbai 
• UltraTech Cement Ltd., Mumbai 
• Indian Institute of Chemical Technology, Hyderabad 
• CSIR-National Aerospace Laboratories, Bangalore 
• Central Leather Research Institute, Chennai 
• Aditya Birla Science & Technology Company Ltd., Mumbai 
• International Advanced Research Centre for Powder Metallurgy and New Materials 

(ARCI), Hyderabad 
• Indian Institute of Petroleum, Dehradun 
• Grasim Industries Ltd, Nagda, M.P 
• Mylan Labs Ltd. (formerly Matrix Labs Ltd.), Hyderabad 
• National Chemical Laboratory, Pune 
• National Centre for Biological Sciences, Bangalore 
• Tata Chemical Innovation Center, Pune 
• Thermax, Pune 
• Century Rayon, Mumbai 

PS-1 

• Birla White Cements, Jodhpur, Rajasthan 
• Bokaro Steel Plant, Bokaro, Jharkhand 
• Dalmia Cements, Tamil Nadu 
• Rashtriya Chemicals and Fertlilisers, Mumbai 
• Hindalco, Renukoot, Uttar Pradesh 
• National Thermal Power Corporation, Badarpur, Delhi 
• National Centre for Compositional Characterisation of Materials, Hyderabad 
• DRDO-CFEES, New Delhi 
• Grasim Chemcials, Nagda, Madhya Pradesh 
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Placement Statistics for 2015-16 

 
Placement Statistics 2015-16 (Chemical) 

Branch Registered  Placed Unplaced Percentage 
Chemical 43 27 17 62.79% 

List of 
Companies 

Core/Analytics/IT No of Offers 

Pokarna Core 2 
Bharat Oman 
Refineries 

Core 0 

Aurobindo Core 1 
Metapointer 
Labs 

IT 1 

Morgan 
Stanley 

IT 1 

Next 
Education 

IT 1 

MuSigma Analytics 1 
Agrostar Analytics 1 
Capgemini Analytics 4 
Dell Business 
Analytics 

Analytics 2 

Entransys Analytics 1 
EXL Services Analytics 1 
Open World 
Money 

Analytics 1 

Oracle OFSS Analytics 4 
Orbees Analytics 2 
Credit Suisse 
(PPO) 

Analytics 1 

ZS Associate 
(PPO) 

Analytics 1 

TCS Analytics 1 
Tresvista 
Financial 
Services 

Analytics 1 

Wells Fargo Analytics 1 

  Core Analytics IT 
Companies 3 12 3 

Students 
Placed 

3 22 3 



S 

SPOTLIGHT 

 

Mr. Abhilash Chandanshiv and Ms. 
Gamini Singh (3rd year students) have 
been selected for a summer internship 
through the Indian Academy of Sciences 
at IIT Kanpur and IIT Gandhinagar 
respectively 

 
Ms. Tanisha Nahar, a third year student, 
has been selected for the prestigious 
summer internship program at Chicago 
Booth University. 
 
Mr. Aakash Nair, a third year student, has 
bagged the gold medal in Badminton in 
ARENA 2016. 
 
Ms. Deepshika Gilbile, a final year 
student, has received an admit for fully 
funded direct PhD in Chemcial 
Engineering to University of California, 
Davis 
 
 

Ms. Niteesha Devulapally, a final year 
student, has got an admit for MS in 
Chemical Engineering in Georgia Tech 
 
 
Ms. Aastha, a first year student, won the 
gold medal in SPREE 2016 and the silver 
medal in ARENA 2016 for Table Tennis 
 
 
Mr. Raunak Sharma, a third year student, 
won gold medal for power lifting in 
ARENA 2016. 
 
 
Mr. Nikhil Sai V. and Mr Kondapalli S. 
Sai Nikhil got placed in Pokarna Ltd. 
 
 
 
 
 
 
 

The Association of Chemical Engineers extends its heartiest congratulations 
to the above people. 
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The Department of Chemical Engineering is proud to announce the introduction of two new 
programs to its repertoire:- 

1. Minor Program In Material Science and Engineering  
Core courses: CHE F243 Material Science and Engineering 
  MST F331 Materials Characterization  
                        MST F332 Materials Processing                        
 

2. M.E. in Chemical Engineering 
Core courses: CHE G622 Advanced Chemical Engineering Thermodynamics 
                        CHE G523 Mathematical Methods in Chemical Engineering 
                        CHE G641 Reaction Engineering 
                        CHE G552 Advanced Transport Phenomena 
 

One of the sources of pride and joy of any department is the facilities that its laboratories have 
to offer. The Department of Chemical Engineering has laboratories which are ever-expanding, 
with new equipment being bought every year to conduct high-level research. This year was no 
exception, with some significantly important machines having been installed in our 
laboratories. 

1. Micro - Gas Chromatograph (Refinery Gas Analyzer) 
The source and composition of refinery gases vary considerably. Measuring gas 
composition precisely and accurately is a significant challenge in refinery operations. 
The Micro- Gas Chromatograph is used precisely for that purpose. This model has 4 
channels with each channel including a micro-machined injector, capillary column, and 
thermal conductivity detector optimized for specific RGA analytes, with total analysis 
cycle time of less than three minutes. 

 
 

DEPARTMENT NEWS 



2. Vacuum Oven 
 
In vacuum ovens the heat-treating 
process takes place inside a vessel that 
is airtight. This allows a vacuum to be 
drawn inside the vessel. The entire 
heat-treating process can take place 
under vacuum or precisely controlled 
atmospheres. Heat treating under 
vacuum can: prevent surface 
reactions, such as oxidation or 
decarburization or remove surface 
contaminants such as oxide films and 
residual traces of lubricants. 
 

 
 
 
 
 
 
  
 
 

3. Bench-Top Fermenter (autoclavable) 
 
While use of shake flasks, T-flasks, or roller 
bottles, lack of controls for pH, dissolved 
oxygen and other parameters cause an 
inherent limitation in cell yields and protein 
expression. When higher yields are needed, 
rather than inoculate, feed and maintain 
cultures using dozens or even hundreds of 
bottles or flasks, a benchtop fermentor or 
cell-culture bioreactor can be used to 
increase yields by 10-fold or more. 
 
 
 
 
 
 
 
 
 
 



  

4. Moisture Balance 
 
In many instances, ppm level accurate measurement of water content is needed. This 
moisture balance is used for such specialized needs. It features a halogen heater which 
can heat feom 50-200 degree Celcius. 
 

                                      
 
 
 

5. Supermass Colloider (Ultra Fine Friction Grinding) 
 
The Supermasscolloider ultra-fine grinders feature two ceramic nonporous grinders 
which are adjustable at any clearance (between the upper and lower grinder). Using 
ceramic grinders enables production of particles that are more round shape and 
smoother-with a more uniform grain size-than by other crushing methods. 
 
 

        
 
 
 
 
 
 



6. Electrospinning Machine 
 
 
Electrospinning is a fiber production method 
which uses electric force to draw charged threads 
of polymer solutions or polymer melts up to fiber 
with diameters in the order of some ten 
nanometers. The flowrate of this particular 
machine is 0.1µl-3ml/min. 
 
 
 

 
 
 
 

 
 

7. Rotary Microtome 
 
Rotary Microtome is used to 
prepare fine (thin) sections 
for detailed analysis of a 
sample surfaces. Samples 
are sectioned (sliced) using 
tungsten carbide blade or 
diamond knife. Sample 
surface or sliced sections 
can be viewed using optical 
microscopy, SEM and 
Transmission electron microscopy (TEM). The smooth running hand wheel can be used 
for manual sectioning if required. Section thickness range is between 500 nm – 100 μm.  

 

8. Rotary pulp digester 
 
Rotary pulp digester is used to produce pulp from 
wood and agro-biomass. Temperature of 160-180 
OC, pressure of 10 Kg/cm2 is used to cook approx. 3 
Kg of lignocellulosic biomass. It has the capacity of 
10 litre, 180 degree rotation during cooking and 
sample collection during reaction are the main 
advantages. The apparatus is used for lab experiment.  
 



Existing Laboratory Facilities 
The Department of Chemical Engineering has five undergraduate labs, namely Selected 
Chemical Engineering Operations including boiler house, Transport Phenomena, Chemical 
Reaction Engineering and Process Control labs. The department also houses a Petroleum 
Engineering lab, Multiphase Systems lab, Environmental Engineering lab, Advanced 
Separation processes lab including RO water plant and Materials Science and Engineering lab 
for the Master’s program.  

The department also houses common apparatus such as:-  

 Karl Fisher Titrator (Moisture measurement in solids and liquids using chemical 
agents), 

 Fluidized bed Granulator,  
 BET Surface area analyser (0.1-1500 m2/g),  
 Gas Liquid Chromatography (Agilent 7820 A, suitable for liquids having boiling points 

below 300˚C, FID detector),  
 Muffle furnace (1000˚C),  
 Fixed bed reactor (up to 1200˚C),  
 Brookfield Rheometer (coaxial cylinder 0.026 to 8830 Pa.s)  
 Potentiostat & Galvanostat (used to measure the Electrochemcial energy conversion 

and storage) 
 Temperature controller bath (PP07R-20 refrigerating/ heating, -20 to 200˚C)  
 High pressure Autoclave(PARR reactor, 350˚C, 140 Kg/cm2)  
 Reid Vapor Pressure Bath (Koehler Instrument Company,K11459),  
 Humidity Chamber (40 to 80% RH, 10˚C - 60˚C)  
 Tray Fermenter (Biomate India, BI-FERM-8D),  
 UV-Visible double beam Spectrophotometer (Hitachi, U-2900, 190-1100nm),  
 Optical Microscope (transmission mode,10X, 40X including software to measure 

parameters),  
 Injection moulding (200˚C), Compression moulding (250˚C),  
 Ultrasonic processor (VCX 130 Sonic Vibra cell.),  
 Autoclave (Ambient to 140˚C)  
 Thermax Boiler (REVOMAX, 200 Kg/hr),  
 Bubble cap distillation column  
 Filtration equipment 
 Software tools such as ANSYS-CFD, COMSOL, MATLAB, MATHCAD, ASPEN, 

etc. are also available for computational work in the Central Computer Aided Design 
laboratory. 
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Experiences after Graduation 
 
 

I joined Shell in August 2015 in the Gas Processing team as a 
Process Engineer. My work involves both design and 
operational support. My experience in the past 8 months has 
been excellent. Shell provides a platform through its Shell 
Graduate Program an opportunity to learn on job while working 
on various challenging and interesting projects.  

My work as part of Gas Processing team predominantly 
comprises design of gas treating line-ups to treat contaminants 
like hydrogen sulphide, carbon dioxide and Mercaptanes, and 
design of sulphur recovery units. This involves design of 
absorber columns, regenerators, heat exchangers, reactors, 
vessels, pumps and other equipment, using various simulation 

tools. Existing plant operation support requires troubleshooting of various issues faced by 
plants. We get to apply basics of Heat Transfer, Mass Transfer, Thermodynamics and other 
areas of chemical engineering extensively. Working on real time projects helps in better 
understanding of these concepts and strengthening of basics.  

 Apart from my work in the team, Shell Graduate Program also consists of various courses, 
both technical and leadership, for development of graduates. The environment and working 
culture here is very positive and employee friendly and people here are enthusiastic about their 
work and supportive in every aspect. As a graduate I am having an amazing learning experience 
in Shell, applying almost every aspect of chemical engineering in my day-to-day work. I am 
totally enjoying my time here in Shell. 

Greetings, 

Bibha Nayak (bibhanayak149@gmail.com) 

(2011 batch, working as a process engineer at Shell Pvt. Ltd., Bangalore) 

 

 

 

 

 

 

 



After my Graduation in the December of 2014, I joined the 
Alfa Laval (India) Limited, Pune - a subsidiary of the 
Swedish company "Alfa Laval AB". Alfa Laval is a heavy 
industry organization catering to the key technology areas of 
Heat Transfer, Separation and Fluid Handling for 
the Marine, Energy and Food Industries. 
 
Under the Process Technology Division, I worked with 
Decanters and High Speed Centrifugal Separators initially 
and later, to the Design of Plate and Spiral Heat exchangers 
for the Energy and Process sector. Heat Transfer, Mass 
Transfer and Fluid Mechanics are the core of the trade in this design business. 
 
After a short stint at Alfa Laval, I moved on to Reliance Industries Limited - Jamnagar. 
Working with a strong team of highly passionate chemical engineers, RIL-Jamnagar, is the 
place for chemical guys. On a day to day basis, one applies the four years of engineering in 
really unimaginable ways!!!  
 
Currently working in the Hydrotreaters group of Central Technical Services, catering to the 
continuous performance monitoring of hydrocarbon plants. Well, by monitoring, we mean 
continuous, beautiful, awesome and unending Heat and Material balances, Optimizations, 
Troubleshooting and Process control........to name the few critical. 
 
RIL Jamnagar is a jewel and one of the few places in the world for chemical industry where a 
passionate heart can find bliss in the work. There is no one single subject/coursework in the 
undergraduate studies that does not find its application here. Well, to be strong, one must really 
chew heat and mass transfer, fluid mechanics and Advance Process control. 
 
Those are a few facts of the real world that can inspire the dull/dormant chemical undergrad 
course time. Guys, chemical engineers are universal engineers, we have to deal with all other 
branches of engineering on a day to day basis and there is no other type of engineering that has 
this quality. 
 
Cheers, 
To the chemical fraternity, 
 
Ashish Manne (asheemanne@gmail.com) 
(2010 batch, presently working at Reliance Industries Ltd., Jamnagar) 
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