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Message from the Associate Dean 

Dear All,  

It gives me immense pleasure in releasing „ChemUnique Volume 05 Issue 01‟. The Chemical 

Engineering department of SASTRA University has been growing tremendously for the past 

20 years. It has boosted its outreach to a commendable position in all dimensions. The 

department has reoriented its syllabus according to current industrial practices. Courses like 

ASPEN Plus have been included to nurture the significance of process engineering among 

undergraduates. The number of companies approaching SASTRA in search of Process 

Engineers has increased manifold. Advancement of research facilities in the department of 

Chemical Engineering has been helpful in inculcating an essence of research and 

development. The compilation of books in the department library has been progressing 

exponentially. My advice to you would be to make the best possible use of the facilities 

provided here to update yourself and stay ahead in the game. Nevertheless, we are striving to 

develop new strategies across the department and each of which involves renewed 

engagement and collaboration with our largest and most diverse assets: our students and 

faculties.  

Thanking you,  

R. Kumaresan,  

Associate Dean,  

School of Chemical and Biotechnology,  

SASTRA University 
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From the Editor’s Desk 

ChemUnique magazine at the Department of Chemical Engineering has a unique mandate of 

initiating beyond-the-book learning. In a discipline such as Chemical Engineering, which 

reaches far and wide into every realm of science and technology, the magazine‘s function 

becomes immediately clear – no course structure can truly help us realise the immenseness of 

our discipline‘s applications. And true to its function, it has been prodding students to explore 

concepts and applications of Chemical Engineering where none are apparent. 

In releasing ChemUnique Volume 05 Issue 01, we thank the support of our Associate Dean, 

faculty members and the IIChE Student Chapter. We hope you are spurred by this issue to 

learn more about our vast discipline. 

“The quest for knowledge and wisdom is true connection to divinity.” 

Read on and reach for the skies! 

 

 

 

 

Team ChemUnique 

Akash Raman, Editor-in-chief 

Athul Seshadri, Editor 

Sudarsun V., Design Head 
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Thermodynamics of Cancer 

Akash Raman, III Year, B. Tech Chemical Engineering 

akashraman249@gmail.com 

hen one thinks of cancer, one of the 21
st
 century‘s most pressing problems, the 

first images to come to our mind are of men and women of science wearing 

surgical masks and gloves holding pipette, dousing petri dishes filled with unseen 

yet deadly cells. 

It is true that the view that cancer is a biological problem that can only have a biological 

solution is very prevalent even among academia. But what if I told you that scientists are 

beginning to wonder about the significance of other aspects of cancer formation and 

treatment? 

The word of the hour in research cycles is ―multi-disciplinary‖. Gone are the days when 

physicists worked on physics, biologists on biology, chemists on chemistry and engineers in 

industries – everyone works on everything now. 

From thermodynamics, we know that water at 373.15 K and atmospheric pressure boils and 

equilibrates with steam. But if the temperature or pressure were to slightly shift to either side, 

the equilibrium would also shift leading to non-equilibrium. Can we extend this concept of 

phase equilibrium to living cells in biological systems? 

If we were to say that cells could exists in two forms, cancerous and healthy, we can say that 

they are two phases. With millions of cells dying and forming in our body every day, some 

cells are made with defects. Therefore, at any point of time, there are some defective cells in 

our body. But this number never seems to grow to create a large colony of cancerous cells 

largely thanks to the body‘s maintenance systems. 

But if there were changes in some properties of the biological system or its external 

environment, this equilibrium between the non-cancerous and cancerous states would be 

perturbed. More often than not the equilibrium shifts towards a higher number of cancerous 

cells. 

To solve any thermodynamic problem, we need to identify the variables and functions in the 

cellular sense. The names are the same, enthalpy, entropy and so on but the way they are 

defined is different. 

Unlike in molecules, where spatial arrangements determine orderliness, in cells order is based 

on functional organisation. Cancer cells are rudimentary in comparison to healthy cells; many 

of their chemical processes are blocked. Further, cancer cells function independent of their 

neighbouring cells; their cell growth cycles are unsynchronised. Healthy cells communicate 
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and pool their resources. Thus we can say cancer cells are a less ordered phase and hence 

tumour genesis represents an increase in entropy. 

But then why apply thermodynamics to cancer treatment? Once we realise the fact that the 

change from normalcy to malignancy is phase equilibrium, it follows that it must be 

reversible too. However, since cancerous cells are entropically favoured, the reverse reaction 

requires more effort. Even so, it is a fact that we may reverse cancer by simply tweaking the 

system properties! 

Don‘t be surprised if it is thermodynamics and not biology that cures cancer! 

Magic Erasers 

Aditya B. Raman, III Year, B. Tech Chemical Engineering 

iyeraditya609@gmail.com 

roducts like erasers have become a common household item used to get rid of stains 

we think are stuck with for good. 

The secret behind these types of erasers is a chemically synthesized material known as 

melamine foam. With just little water, melamine foam can go deep into the ruts and destroy 

the stain that other products can't touch. Melamine foam is not only used for stain removal 

but also has a variety of other applications, such as sound and temperature insulation. 

Recently, it was discovered to be a potential cleaning agent. 

Melamine foam's specific physical properties make it a great remover of stains. Magic 

Erasers, Easy Erasing Pads and similar products all have the same key ingredient: melamine 

foam. Melamine foam erasers are formed differently from other cleaning products and only 

need water to effectively clean most stains; no chemical cleaners or soaps are required. The 

only downfall is that they wear out quickly. 

In appearance, a melamine foam eraser is just like any other sponge. To understand the 

properties of melamine foam, we need to go down to the microscopic level. This is because 

when melamine resin cures into foam, its microstructure turns very hard – almost  as hard as 

glass, causing it to act on stains, a lot like super-fine sandpaper. Though it is as hard as glass 

it is still a sponge like material because it's a special type of open-cell foam. 

In airy melamine foam, only a very limited amount of casing stays in place and the strands 

that do are located where the edges of several air pockets overlapped. The foam is flexible 

because each tiny strand is so slender and small that bending the entire eraser is easy. 

The second major stain-removing capability of melamine foam comes from its cavity-ridden 

open microstructure. Apart from being able to scrape at stains with extremely hard 

microscopic filaments, with a few quick runs of the eraser, the stain is removed. It is aided by 

the fact that the dirt is pulled into the open spaces between the spindly skeletal strands and is 

bound to it.  

P 
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ChemRenaissance: LCD 

Athul Seshadri R., III Year, B. Tech Chemical Engineering 

rathulseshadri@gmail.com 

or hundreds of years performing complex calculations was a difficult and tedious task. 

Multiplication, division, taking square roots and cube roots, required loads of paper 

and a great deal of concentration. Some assistance became available with the 

invention of the slide rule and logarithm tables and during the 20th century, if you could 

afford one, a mechanical calculator.  

A typical mechanical calculator in the early 1900s was large, heavy and used a number of 

transistors and fluorescent display tubes which drained the battery considerably. Tomio 

Wada, a chemical engineer from Doshisha University, Kyoto, developed the world‘s very 

first liquid crystal pocket calculator. Its 

small size is one of its many 

advantages which made devices more 

portable. Also, LCDs reflect light and 

don‘t have to be actively lit by a 

battery. This promised a 100-fold 

reduction in power consumption and 

extended battery life to approximately 

100 hours. 

Most of the initial work on LCDs was 

done at RCA laboratories in Princeton University, US. Engineers there, led by Dr. George H. 

Heilmeier discovered that they could precisely control the way in which certain liquid 

crystals reflect and scatter light. On further research they produced a material which allowed 

them to do so at room temperature. 

Wada, after finishing his education joined Sharp Corporation at its Central Research 

Laboratory in Osaka. Japan at that time was witnessing the so-called ―calculator wars‖ and 

the Sharp Corporation were mere amateurs when it came to calculators. To secure a place at 

the top and preserve it, Sharp needed a comprehensive product. Wada realized that LCDs 

could be the key that would help Sharp win the calculator wars. But there were two major 

problems: LCDs had never been successfully mass produced at that time and Sharp had no 

experience whatsoever in the field.    

Sharp Corporation drew up special task force with an objective of making calculators in 18 

months rather than three to five years which is usually the allocated time. Wada led the task 

force whose aim was to find a liquid crystal that would operate at room temperature and was 

suitable for a high-contrast display. Not knowing what compound Dr. Heilmeier had used, 

Wada‘s team tested about 3000 different liquid crystals and synthesized over 500 mixtures.  

F 
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Eventually they found a mixture of two Schiff‘s bases, p-ethoxybenzylidene-p'-n-butylaniline 

(EBBA) and p-butoxybenzylidene-p'-n-butylaniline (BBBA) which formed a nematic liquid 

crystal and worked between 0 and 40 degree Celsius. The team worked out the nature and 

amount of additives they had to add to produce sufficient current and whether to operate the 

calculator on AC or DC.  

They also had to find a transparent but electrically conductive material to mount the liquid 

crystal on. Wada found out that indium tin oxide plate was the optimal material for making 

the photographic film on which conductive patterns could be etched.  

Working against the clock, Wada‘s team was able to deliver a product on time - the EL 805, 

which was a revolution in the world of calculators. 

Image source: Wiki Commons, Grant‘s Barrel 

How to land internships? 

Team ChemUnique 

n school, summer vacation usually meant ripe, juicy mangoes, awesome trips, day-long 

gully cricket and no homework! But once we join a professional course, we affirm our 

target of working in that field in the near future and in this dog-eat-dog world, a lengthy 

(and necessarily, more meaningful) resume could be the one thing that stands between you 

and your dream job or dream Master‘s program. 

Let‘s face it, we‘ve all tried it and it isn‘t as easy to secure internships – the most productive 

way of filling your resume. So, here are a few tips we‘ve put together that can help you land 

that elusive internship or in-plant-training!  

1. Apply early! 

This cannot be stressed enough. There is no point in applying at the last moment, right 

before your semester exams or worse, during them. If you‘re mailing a company, they 

will take anywhere between one week to a whole month! 

2. Talk to your professors 

They are your best contacts – they have been there, done that. They know the right 

people as well as the right places. They may even pull some strings if you ask them 

nicely! 

3. Read research papers and review articles 

Research papers and review articles are a repository of contacts of scientists around 

the globe! Instead of browsing university websites reading staff profiles, read these 

papers. They help you gain knowledge, narrow your search and more importantly, 

give you something to mail about. 

4. Make sure your email is professional 

Follow email etiquette and ensure you aren‘t impolite or overly confident.  

I 



ChemUnique Volume 05 Issue 01 

 

 

  
8 

 

  

5. Also ensure that your email isn’t robotic! 

Emails are one of the most impersonal means of communication. Try your best to add 

more human elements like how you feel about some topics.  

6. Back your claims up with proof 

Saying, ―I can culture animal cells and maintain a cell line‖, isn‘t nearly as impressive 

as saying, ―I have attended a course on animal cell culture‖.  

7. Do not send lengthy emails 

They are busy people and they are very likely to skim through your email. Make sure 

it is concise and highlights the key points. 

8. Common sense is the best way 

Don‘t tell them that one of your skill is C++ programming if you actually want to 

work with nanomaterials. 

9. Don’t be disheartened 

There are people who have received seven responses for 600 emails sent. Further, 

don‘t expect all responses to all emails that you send and never expect every response 

to be positive.  

These are just some general guidelines! Terms and conditions (read skill and luck) always 

apply! 

Aviation Materials 

M. Narasimha Varadhan, III Year, B. Tech Aerospace Engineering 

api.x.madhavan@gmail.com 

an‘s desire to fly cannot be dated back to a particular point on a timeline. A more 

precise description as to when the flame of desire to fly was kindled in man could 

be that age of mankind when man was evolved enough to observe and infer things 

from nature. 

The thought of replicating what a bird did in the sky could be the first time man developed 

the desire to fly. Ever since, there have been various folklore and stories depicting flying 

men. One such popular legend talks about a nondescript Greek, who had wings affixed to his 

body with wax and flapped all the way towards the skies – only to hurtle earthwards when the 

wax melted (whether he really took off, is debatable too). 

Ideas of flight finally materialized when the Wright brothers created history by flying the first 

heavier-than-air aircraft at Kitty Hawk, North Carolina in the year 1903. Ever since, there 

have been significant improvements in aircraft technology – starting from piston propelled 

engines to turbo engines to today‘s supersonic airplanes. Much has been accomplished in the 

structural configuration of airplanes such as monoplanes, biplanes, swept back winged 

planes, oval winged planes, etc. For an aircraft to be airborne it has to withstand and sustain 

various forces of high magnitude. 

M 
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However, weight reduction has been a defining problem in their development. In due course 

of research, aeronautical engineers were in search of robust materials which were light yet 

strong. Steel was strong but heavy. Plastics were light but not strong enough. The answer was 

Aluminium. 

The Wrights used Aluminium in the crankcase of their engine. Little did they know that this 

piece of metal, owing to its high strength to weight ratio, would be used for any machine that 

flew under the sun. It has been over a hundred years and Aluminium is still the go-to material 

for most structural parts such as the fuselage, wings and supporting structures – constituting 

80% of an airplane‘s weight. However, other materials like steel and titanium were used in 

different parts of the aircraft to meet structural requirements. 

As commercialization of flights took place, weight reduction still posed an uphill task for 

aeronautical engineers and then, there was another solution – composites and ceramics. They 

are a combination of two or more chemically distinct materials whose combined physical 

characteristics are superior the individual components. When appropriate materials are 

combined properly, the results are fantastic.  

Composites are known for their properties such as lightness, high strength, thermal stability, 

high impact resistance, resistance to fatigue, unlike aluminium. Also, high damage tolerance 

makes them the most sought reliable material for the aviation industry. Current research in 

composites focuses on the incorporation of basalt and carbon nanotubes, which are already in 

the way of becoming an undisputed leader in material science applications. Their usage 

however, is still limited by financial constraints. Even so, there is no doubt that composite 

materials are the next big thing in the aeronautical industry after Aluminium. 

 

Did you know? 

 Ferrofluids are colloidal suspensions of 

magnetic nanoparticles in a carrier fluid. THe 

most common example is of iron nanoparticles 

in water. The weird thing about ferrofluids is 

that they behave like both a liquid and a solid at 

the same time. They were invented for use a 

liquid rocket fuel that could work in zero 

gravity! 

Image Source: Wikimedia Commons  
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Chemtoons 

Noha Alex, III Year, B. Tech Chemical Engineering 

alexnoha37@gmail.com 

 

Catalyst 
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P15Er68I53O8D1I53C4 Ta73B5le 

              Porvajja N., II Year, B. Tech Chemical Engineering 

sribala.4396@gmail.com 

ave you ever wondered about the delineation of alphabets randomly arranged in 

rows and columns during your school days or to put it in a fashionable manner, the 

iconic chemical roadmap? 

That's nothing but the roadmap of matter‘s building blocks, the periodic table, which has 

successfully guided chemists for nearly a century and a half. But didn't the question, "Why 

make a periodic table after all?" arise in your head? 

In short, it accounts for the spaces corresponding directly to the solutions of an electron 

whirling around a single centre of charge, with adjustments made to take into account the 

average field of all the other electrons in any element.   

The race to find more new elements is being accomplished successfully and is still on. Four 

new elements have been added to the periodic table in one go. That's quite an achievement. 

Those are elements with atomic number 113, 115, 117 and 118. This officially completes the 

seventh row of the periodic table. Also, all the elements between Hydrogen to the element 

118 have been discovered. 

Just two days before the dawn of 2016, the custodians of the Periodic Table (the IUPAC) 

approved the addition of four elements! The most fascinating information about the discovery 

of these new superheavy elements is their site of discovery. These superheavy elements have 

superheavy nuclei that have been created artificially. They have a decay time between 

nanoseconds and minutes. But long-living (more neutron-rich) superheavy nuclei are 

expected to be situated at the centre of the so-called ‗island of stability‘, a place on the 

periodic table where neutron-rich nuclei with extremely long half-lives are expected to exist. 

Currently, the isotopes of the new elements that have been discovered are on the 'shore' of the 

island and the 'centre' hasn‘t been reached yet. 

Can you guess what the half-life of these newly found elements? It‘s really astonishing that 

the element 113 has a half-life of 19.6 seconds whereas for the element 118 it is just 890 

microseconds!  

The hunt is now on, to produce or discover the elements 119, 120 and so on. One can ask if 

there is any end to these discoveries. Are we homo sapiens eventually going to discover all 

the elements existing under the sun? The Einstein of the twentieth century, Richard Feynman, 

predicted that the last element to fill up this ordered maze of elements is the 137
th

 element. 

On the basis of physics, beyond the element that is supposed to be the official full stop for the 

periodic table, electrons filling any higher orbital will have a speed greater than that of light, 

thereby colliding with the nucleus. This will be a blasphemy against all that chemistry talks 

H 
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and is past nature's limits. But history of mankind proves for all it is worth that finding the 

138
th

 element will probably be a new beginning for us. 

“To actually study chemistry is a profound challenge to the cleverness of experimental and 

theoretical scientists.” 

Perceiving Perfumes 

Sahaja G., II Year, B. Tech Chemical Engineering  

sahajamrita@gmail.com 

erfumes have become an essential part of our day-to-day lives. They effectively control 

body odor, have a calming effect psychologically and boost our confidence. It has been 

observed that people who use perfumes regularly have a positive social life. Did you know 

that due to the differences in body chemistry, temperature and body odor, no perfume will 

smell exactly the same on any two people? 

Perfumes are extracts or essences and contain a percentage of oil and distilled alcohol, water 

is also used. Chemically, a perfume is a mixture of aldehydes, ketones, hydrocarbons, 

alcoholic acid and short chain esters. They are made from both natural and man-made 

materials. Raw materials used for manufacturing them are flowers, grasses, spices, fruits, 

wood, roots, resins, balsams, leaves, animal secretions, gums, alcohol, petrochemicals and 

coal. 

Essential oils required for perfume manufacturing are extracted from plant tissues by steam 

distillation, solvent extraction, enfleurage, maceration and expression. In steam distillation, 

steam is passed through the raw material inside a still where the essential oils present in get 

vaporized. The vapors are then passed through tubes, cooled and liquefied. 

 In solvent extraction, flowers are fed into large rotating tanks or drums and benzene, 

petroleum or ether is poured over the flowers, which extracts the essential oils. When the 

product is placed on ethyl alcohol, the oil rises. The ethyl alcohol is then evaporated to obtain 

the residual perfume oil.  

The process of enfleurage involves spreading flowers over glass sheets coated with grease 

and removing them by hand after the fragrance is absorbed by the grease. Maceration is 

similar to enfleurage except warmed fats are used to soak the flower and then the fats and 

grease are dissolved in alcohol to obtain oils.  

Expression is the oldest and the simplest method of all the methods. The raw material is 

manually or mechanically pressed until all the oils are extricated. Solvent extraction is the 

safest method for extracting high quality oil as certain oils cannot be extracted from 

enfleurage method. 

P 



ChemUnique Volume 05 Issue 01 

 

 

  
14 

 

  

After any one of the above methods, alcohol is added to the fragrance or the essential oils as a 

primary solvent to reduce the stray of the oils. Once the perfume oils are collected, they are 

blended together using a formula determined by a master in the field aptly called as a ‗nose‘. 

After the scent is prepared it is mixed with alcohol. The amount of alcohol mixed differs with 

every different kind of scent. Fine perfumes are often aged for several years after its blended. 

The perfume is then refined and checked for impurities, if any. It is then packed in glass or 

plastic bottles using machines, palletized and shipped to markets for sale. 

Drinkable Books! 

Janani M., III Year, B. Tech Electronics and Instrumentation 

jananimolychandran@gmail.com 

A group of researchers have designed a book with silver-impregnated pages that can be used 

to filter contaminated water. One page from this ‗drinkable book‘ can potentially filter up to 

100 litres of drinking water and may provide a cheap and sustainable solution for 

communities suffering from severe sanitation problems. 

Waterborne diseases, such as typhoid and diarrheal illnesses, kill nearly 1.5 million people a 

year globally. Poor sanitation and inadequate hygiene practices leading to the growth of 

harmful organisms in water supplies, such as Escherichia coli are one of the main reasons of 

health deterioration. 

Recognizing that silver is an effective antimicrobial, Theresa Dankovich of the United States 

used the idea to launch the concept of a book that could both encourage proper sanitation 

practices and purify water. She successfully created a page made from cellulose, impregnated 

with silver nanoparticles. She was also able to dope the paper with relatively inexpensive 

copper nanoparticles. 

The paper is really thick and sturdy; it has less than one weight percent of silver in it. 

Bacteria percolate through it, absorb silver ions and, as a result, end up dying. 

The filter pages were able to bring the level of E.coli in treated water down to less than 10 

colony-forming approximately 200,000 CFU per 100 ml. Further silver-doped paper can 

remove up to 99.9% of the E.coli bacteria present in a sample. 

After founding the start-up company ‗pAge Drrinking Paper‘ last year, Dankovich has now 

helped to design the 25-page drinkable book, which contains the filter pages she developed. 

Resembling a thick coffee filter, each page can be torn out to be used for filtration, but is also 

embossed with informative sanitary advice for local communities. One book could 

theoretically filter one person‘s water for up to four years. 
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The concept would be substantially improved if someone could find a reliable means of 

demonstrating when disinfection has been satisfactorily achieved and when it has not. 

Source: http://www.rsc.org/chemistryworld/2015/08/drinkable-book-quenches-thirst-water-

purification-solution 

Atlas of Education: VI 

University of Oxford 
Oxford is no new name to post grad seekers in India. It might interest students that the 

median starting salary for Oxford graduates is INR 28,00,000. With a strong Indian and 

Indian-origin community, Indian students can easily feel home. 

The University which dates back all the way to the 11
th 

century is one of the most sought after 

universities in the world.  

World Ranking: 8 in Chemical Engineering 

Courses offered: 

M. Sc. (by research) in Engineering Science/ 

Biochemistry/ Physical and Theoretical Chemistry: It 

is a two-year course in which students join research 

groups of their choice and work with full time 

researchers. The first year is spent learning the 

necessary skill for tackling research problems, 

attending seminars and training courses. At the end of 

the second year, a thesis is to be submitted. 

D. Phil. In Engineering Science:  It is similar to the Master‘s degree above except that the 

duration is three to four years. The first year is similar to the M. Sc. degree. The remaining 

two or more years is spent in an intensive research of the highest order. Most notably, a 

Master‘s degree is not a pre-requisite for this course. 

Entry Requirements: A CGPA above 8.75 is desirable for either program. Applicants need 

to submit research proposals along with letters of recommendation. There may be interviews 

to select the candidates. TOEFL scores upwards of 110 and IELTS scores above 7.5 are 

necessary. 

Tuition Fees: INR 19,50,000 per annum 

Estimated Living Expenses: INR 1,30,000 per month 
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Scholarships:  

There are more than 1000 scholarships available to students at Oxford and the best part is that 

most of them don‘t require an explicit application. Students of Oxford are automatically 

considered for these scholarships. 

Major scholarships for Indian students are: 

1. Felix Scholarship which covers the entire college fees, living expenses and in some 

cases flight tickets to and from India. It is exclusive for Indian Residents. 

2. Commonwealth Scholarship is open to all permanent residents of the Commonwealth. 

It covers the college fees and provides a minimum of INR 11,00,000 towards living 

expenses annually. 

Climate: Climate at Oxford generally ranges from chilly 10s from May to October and is 

much colder from November to February. It might take students from tropical India some 

time and warm clothes to get used to the weather.  

Key Areas of Research: Equipped with cutting edge technologies, researchers here tackle 

some of the world‘s most pressing problems, often adopting an inter-disciplinary approach. 

From the application of chemical engineering concepts to develop technologies for clinical 

practice to waste water treatment and low-energy desalination, the focus areas are varied. 

Membrane technology and bio separation technologies are another leading field of interest at 

the university.  

Imperial College London  
Imperial college London is one of the oldest as well as the most innovative universities in 

UK. It received its highest ranking in the 2015 QS World rankings, topping the rank list table 

as the second best university. Some historic achievements of ICL are the discovery of 

penicillin and the development of holography and fibre optics. Statistically 50.7% of the 

student body comprises of students from other countries, showcasing the university‘s 

popularity. 

World Ranking: It is ranked 9th in the world for engineering and technology while 3rd in 

Europe. 

Courses Offered:  

M.Sc in Advanced Chemical Engineering: This comprises of advanced technical and 

management courses for the student. Every student is supposed to take up 8 modules 

(including management modules), workshops and a year-long research project. 

M.Sc in Advanced Chemical Engineering with Biotechnology / Process system engineering: 

It‘s similar to the advanced chemical engineering course except that the applicant has to take 

up a minimum of three modules of biotechnology or system engineering. This course 

enhances the student‘s knowledge either in understanding the interface between chemical 



ChemUnique Volume 05 Issue 01 

 

 

  
17 

 

  

engineering and life sciences or in handling the techniques and tools for computer aided 

decision-making. 

Entry Requirements:  

The minimum requirement for any applicant from India is to hold a final GPA of 8.5/10 or 

75%. The entry requirements for any research applicant are to hold a four year Bachelor‘s  

and Master‘s degree passed with first class along with minimum scores of  92 in TOEFL, 62 

in Pearson Academic and 6.5 in IELTS.  

Tuition Fees: INR 28,18,000 per annum. 

Estimated Living Expenses: INR 1,18,000 per month. 

Scholarships:  

There are umpteen scholarships available to the students who are interested to study at ICL. 

Scholarships are offered based on the students‘ nationality as well. Scholarship offered to 

Indian students:  The scholarship covers the full cost of tuition fees, an arrival allowance, 

maintenance allowance and airfare to India. Students are required to a fill an online form 

before the deadline. 

Climate: London has a temperate oceanic climate with regular but light precipitation 

throughout the year. During winter the temperature may fall to 0◦C. Students from tropical 

climates may find it difficult to adapt in the beginning. So, woolens, coats, shoes and socks 

are a must. 

Key Areas of Research: Equipped with latest technology, the research department is divided 

into two areas called as ―Domains‖ and ―Laboratories‖. While the Domains work on reducing 

the complexity of the systems from process level to molecular level and enhancing ways to 

enable sustainable future, the laboratories help in understanding the behaviour and properties 

of  materials and matter respectively. 

University of Manchester 
The University of Manchester is one of the most respected universities worldwide and its 

academic roots stretching back to 1824. It became the largest-single site university in the UK 

in 2004 after combining Victoria University of Manchester and UMIST. A favourite 

destination for PG studies in India, the University has an unprecedented £1 billion investment 

into excellent research and teaching facilities.  

 

World Ranking: 22 

 

Courses Offered: 

  

Ph. D. Chemical Engineering (3 years) 

M. Sc. Advanced Chemical Engineering (Up to 5 years) 
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Ph. D. Chemical Engineering and Analytical Science (3 years) 

M. Sc. Nuclear science and technology (2-3 years) 

Ph. D. Chemistry (3-4 years) 

M. Phil. Biochemistry (1-2 years) 

Ph. D. Environmental Engineering (3-6 years)  

 

 

Entry Requirements: 

A CGPA above 8.5 is desirable for the PG programs. Postgraduate research degrees are 

individually supervised. Its strongly recommend that prospective applicants make initial 

enquiries with the potential supervisor or school before submitting a formal application. A 

research proposal is also required along with the formal application. 

 

Tuition Fees: INR 20,36,611 per annum 

 

Estimated Living Expenditure: INR 1,44,211 per month 

 

Scholarship:  

Goa Education Trust Scholarship  

The GET Scholarship will fund young Indians to pursue masters degree in UK and will cover 

part or full tuition fee. There are no restrictions on courses of study.  

 

Climate:  

Manchester, England has a marine west coast climate that is mild with no dry season, warm 

summers. Heavy precipitation occurs during mild winters which are dominated by mid-

latitude cyclones. Seasonality is moderate. 

 

Research: 

The University of Manchester‘s research beacons are examples of pioneering discoveries, 

interdisciplinary collaboration and cross-sector partnerships that are tackling some of the 

biggest questions facing the planet. 

 

Did you know? 

The world‘s largest chemical producer is BASF. BASF is Badische Anilin und Soda Fabrik, 

or, in English, Baden Aniline and Soda Factory. It was established more than one and half 

centuries ago in Germany. It now employs more than 112,000 people globally! In the year 

2015 alone, it sold more than 70 billion Euros – that is more than the GDP of Cuba! The 

chemical giant now has its sights set on expanding operations in Asia, having invested more 

than 5 billion Euros there. Look out future chemical engineers, BASF has operations in 

Mangalore, India and is looking to expand! 
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Chemzzle! 

Team ChemUnique 

 

 Across 

3 One of the adsorption isotherms 

5 A standard screen series 

7 Power law for size reduction 

11 Rate expression for enzymatic reactions 

12 Ammonia production process 

14 I am long, have high mass and recur 

15 Process for producing sulphuric acid 

18 ______ Acid; to produce diazonium compounds 

19 Movement of colloidal particles 

20 Starting chemical for production of phenol 

Down 

1 Benzene to Toluene, named alkylation 

2 Main source of nitrogen 

4 Equation; relates vapour pressure with temperature 
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6 Important enzyme found in saliva 

8 Type of jaw crusher 

9 Common water hardness measurement ligand 

10 Reaction rates theory (one of) 

12 _____ and Briggs; enzyme reaction rate expression 

13 Done for recycle stream; removes diluents 

16 I am not sugar and I am sweeter! 

17 Used as refrigerant; salty 

 
Crawling Chemicals 

Neha P. Asrani, III Year, M. Tech (Int) Structural Engineering 

nehasrani@gmail.com 

ver heard of chemicals that seem to be alive? They crawl! They ingest! They excrete! 

So you‘d be forgiven for thinking these globules were alive—but they aren‘t! 

Discovering life-like motions in non-living systems is always fascinating. 

 

Droplets of didodecyldimethylammonium bromide (DDAB), a cheap surfactant, react with 

iodide ions, scoot around and leave chemical traces, like miniature turbo-snails. Together, 

DDAB, oleate and calcium, form globules, called vesicles, with intriguing life-like 

movement. The vesicles crawl around by reacting with iodide ions, ingesting smaller vesicles 

to maintain their size and energy and leave behind the waste; just like a living system. Unlike 

snails though, these vesicles shrink and collapse after a few seconds. They need feeding and 

hence, Oleic acid and calcium ions prove the missing link. 

 

A key point that one must note is that such a phenomenon of mechanical motion occurs only 

in a very particular environmental condition. Therefore, changing any aspect of the 

experiment would stop the movement of the particles. Reconstructing life-like systems in the 

laboratory stems from a long-time dream of scientists, to make life from non-living 

components. Further, these systems can also help in understanding the principles of life from 

a physicochemical perspective. Direction control and alternative globule materials, which are 

biocompatible, are the next steps of research. Progress with these goals could lead to exciting 

applications in micro-patterning and drug delivery. 

 

Seeing these vesicles scuttling around and gobbling up smaller ones, we all instinctively tend 

to ask, as children do, ‗Are they alive?!‘ 

 

Source: http://www.rsc.org/chemistryworld/2016/05/crawling-chemical-system-globule-

alive-move-eat-defecate 

  

E 
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Why do newspapers turn yellow? 

Aakash Bharadwaj, III Year, B. Tech Information Technology 

skyvictory9211@gmail.com 

Paper is made from wood, which in turn is mainly made up of white cellulose and dark 

lignin. The exposure of lignin to air and sunlight is what turns paper yellow. 

Lignin makes wood stiff and enables tall trees stand upright. It may be considered to act as 

glue by binding the cellulose fibers together.  

To make a fine white paper, the paper mill puts the wood through a chemical solvent process, 

which separates and discards the lignin. Pure cellulose is white, and the paper made from it 

will be white and will resist yellowing. 

As lignin is the waste product of the process, paper manufacturers utilize the benefits of 

lignin in some types of paper. The brown craft paper - the dark brown paper used in grocery 

store bags and cardboards are stiff and sturdy as they contain more amount of lignin in them. 

They are not treated with any bleaching chemicals. It doesn't matter how dark they are 

because the printing on them is limited.  

Newsprint, which must be produced as economically as possible, has more lignin in it than 

the other finer papers. This lignin content eventually turns paper yellow because of oxidation. 

That is, the lignin molecules, when exposed to oxygen in the air become less stable, giving it 

a yellow color due to absorption of various wavelengths of light. But remember, as far as 

newspapers are kept completely out of sunlight and air, it would remain white. Only after a 

few hours of exposure to sunlight and oxygen, it will start to change its color. 

Source: http://science.howstuffworks.com/question463.htm  
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Answers to Chemzzle 
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