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Message from the Associate Dean 

Dear All,  

It gives me immense pleasure in releasing „ChemUnique Volume 05 Issue 02‟. 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 Department 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 02, 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 highest form of ignorance is to reject something you know nothing about." 

Read on and reach for the skies! 

 

Team ChemUnique 

Akash Raman, Editor-in-chief 

Athul Seshadri R., Editor 

Porvajja N., Editor 

Sudharsun V., Design Head 

 

Cover image: feelgraphix.com/data_images/out/4/765886-chemistry-wallpaper.jpg 

 

Send us your feedback to chemuniquefeedback@gmail.com
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Nanoparticle Tattoo: A Diabetic Sensor 

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

rathulseshadri@gmail.com 

iabetes is a globally growing problem and despite the advances in technology, the 

methods of body glucose measurement still seem to be galling. Diabetes can result in 

many complications such as limb amputations, cardiovascular diseases and in some 

cases even blindness. Although there is no cure for diabetes, the complications associated with it 

can be checked through tight control of blood sugar levels. Currently, in order to monitor blood 

glucose levels on a regular basis, patients have to prick their fingers at least few times a day. It 

may not be painful, but it hinders their day to day chores and at times may even seem annoying.  

The act of tattooing has been practised for thousands of years and is becoming increasingly 

common in all parts of the world. The word ―tattoo‖ originated from the Polynesian word 

―tatau‖, meaning ―to write‖. Tattooing is the process of wedging ink of desired quantity and 

colour into the dermis layer of the skin. This process is carried out by dipping the needle of the 

tattooing instrument into the ink; the needle ruptures the epidermis of the skin due to its 

oscillation and deposits the ink 1.5-2 mm below the skin‘s surface.    

People get a tattoo for a wide variety of reasons but researchers at Draper Laboratory, Cambridge 

have found a higher calling for this ancient art form: a nanoparticle diabetic sensor. Much like 

tattoo ink, this nanoparticle sensor can be injected into human skin. It consists of 120 nanometer 

polymer beads coated with a biocompatible material. Each bead is like a fluorescent dye deputed 

to detect specific ions or compounds like sodium and glucose. When injected into the skin, the 

nanoparticle attracts the target compound, say glucose, from the interstitial fluid surrounding the 

cell. To account for the newly bonded glucose molecule, a positive ion from the nanoparticle is 

released which makes the dye fluoresce. The intensity of fluorescence increases with the increase 

in concentration of the target molecules acquired. 

This tattoo based nanoparticle sensor has not been tested on humans yet but researchers at 

Draper Laboratory are positive that it would be out for grabs in the near future. In the long run, 

researchers envision a nanoparticle ink which after injection sloughs over time and the sensor 

could be reinjected periodically.  

A smart insulin patch is also in the offing. Researchers from The University of North Carolina 

are currently working on a smart insulin patch which also works on the principle of 

nanotechnology. These insulin patches release insulin on demand with no risk of hypoglycaemia.  

 

D 
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Invisible Aircraft! 

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

api.x.madhavan@gmail.com 

hemistry – the science of chemicals has supported much technical advancement in many 

walks of life including military and warfare technology. 

It was the Germans who first used aircraft‘s in World War I taking the fight to the skies. 

Then, missiles and supersonic fighter jets made their way into the battlefields. But with greater 

thrust from the engines, came a greater challenge. That is when some of the best brains in the 

world thought how great it would be if the fast fighter jets could give the radars a tough time 

spotting them by having a cloak draped over them, like the one in Harry Potter, rendering them 

invisible. To the monitors, it would seem as if a tennis ball had whizzed past.  

Achieving complete or near stealth in aircraft requires rigorous interdisciplinary engineering. For 

example, fighter planes and their powerful engines generate much sound - which needs to be 

minimized. This is taken care of by acoustic engineers. Aeronautical engineers deal with the 

optimization of design – highly curved surfaces reflect radar waves more and a flat and thin 

design affects the aerodynamic stability of the aircraft. Thus, there has to be some middle ground 

which is left at the mercy of the aforementioned aerodynamicists.  

One of the disciplines of engineering which plays a crucial role in stealth technology is Chemical 

Engineering. This is where the actual cloak mechanism is created. Any object which is capable 

of emitting radiation has a heat signature which tells us the amount of heat emitted by that body. 

This is more prominent when the relative temperatures with respect to the surroundings are high. 

The heat signatures of fighter jets are markers a plane leaves which can put the pilot in trouble. 

Heat-seeking missiles are deadly hounds that can sniff even the tiniest of heat signatures. The 

components which are most vulnerable are the engines and the exhaust plumes. One way to 

avoid this is to create fake heat signatures by employing flares, thus confusing those pacey 

warheads. 

 Another method is to use suitable radar absorbent materials in paints or RAM coatings which 

absorb the waves from the radar and effectively reduce the reflection. The earliest RAMs had a 

layered structure of graphite and other semi-conducting materials embedded in a rubber matrix. 

Current coatings use iron particles in a polyurethane base which are dubbed iron-ball paint. As 

technology progressed, special nano-sized spheres coated with carbonyl iron or ferrite whose 

diameters are as small as 15 nanometre are being used. Molecular oscillations are induced from 

radar waves which alternate the magnetic field in the paint, thereby converting radar energy into 

heat. This heat is transferred onto the aircraft which is finally dissipated in smaller magnitudes as 

C 

https://en.wikipedia.org/wiki/Ferrite_(magnet)
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compared to that of the exhaust or engine. Other variants of the iron ball paint technology exist, 

such as the ferrofluid paints - grains of carbon black or ferrite in neoprene sheets embedded in a 

polymer matrix. 

Many other technologies have been developed in the area of RAMs such as the foam absorber, 

Jaumann absorber, split-ring resonator absorber and carbon nanotubes. However, the latest 

development is the concept of Quantum Stealth which is essentially a material which can change 

its visual composition based on its surroundings.  

 
Non-core, Non-IT Jobs  

Team ChemUnique 

ccording to NASSCOM (National Association of Software and Services Companies), 

IT companies will see a 20 per cent decrease in recruitment this year thanks to the 

automation brought in by the IT giants. As a result, there will be a reduction in the 

demand for IT professionals, and campus placements by IT companies will drop considerably.  

In this situation, an engineer would want to opt for a job in a core industry. But such jobs are 

always limited because it depends on the functionality of the industry. So, instead of making 

desperate attempts to land in an IT or core sector, an engineering graduate could look for other 

avenues that would suit the skills he or she possesses.  

Listed below, are some non-core and non-IT domains: 

Marketing and sales 

No industry can sustain without marketing and sales. Name any industry; you would have a 

marketing and sales team working behind the scenes. Being an engineering graduate, you‘ll have 

an upstart in any marketing job because of your technical knowledge and from there on, your 

interpersonal skills will determine how far you go up the corporate ladder. A few top 

industrialists, including Dhirubhai Ambani and T. V. Sundaram Iyengar, started their career as 

salespersons. 

Finance and accounting 

An engineering degree will not fetch you a job in the finance industry. You need to complete a 

specialized postgraduate degree like an MBA in finance or an MS in business analysis if you are 

looking to build a career in this field. 

A 
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Human resource 

If you are to take up a job as a HR person, you need to do an additional course in personal 

management and here again, your people skill is important because you would be determining 

whom to hire and whom to fire. The perception of human resource jobs has evolved over the 

years and technical knowledge is valued for positions such are recruiters. 

Supply chain management 

Supply chain consists of the following people- retailer, wholesaler, jobber, stockist, super 

stockist and C&F agents. As a part of supply chain management, you have to make sure that the 

supply chain remains intact and the manufactured products reach the consumers smoothly. 

Demands for supply chain managers would increase if super marketing giants like Walmart and 

Metro set foot in India.    

Media and entertainment 

You might have a GPA of 9 or a GPA of 6 but it all comes down to the passion, commitment and 

your creative ability to get a job in the media and entertainment industry. Engineering grads may 

get to cover issues related to the environment, industrial accidents and other industry related 

news. 

Journalism and writing 

If you have the flare for writing as we do, you can try your hand at becoming a writer. There are 

also opportunities to work as editors at technical magazines. Engineering grads are often 

employed in companies to prepare technical documents such as user manuals and 

troubleshooting guides. 

Nature’s solutions 

Akash Raman, III Year, B. Tech Chemical Engineering 

akashraman249@gmail.com 

“Nature knows best.” 

ife has existed on our planet for over 3.8 billion years. From single-celled organisms to 

the diverse and beautiful complex life forms that walk the earth today, evolution has 

been optimizing and exploiting meticulously. 

Life has always evolved such that the changes offer the organism a better way to exploit the non-

living component of nature. Sounds familiar? That is exactly what we chemical engineers do! 

L 
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One of the key goals of a chemical engineer is to optimize the concerned process and reduce 

operating cost. Who could do this better than nature? 

Biomimicry is a term that has gained much attention in the past two decades and that is not 

without reason. Biomimicry, in short is observing and replicating nature‘s success artificially. It 

has always been observed that such mimic methods yield results that outstrip conventional 

methods by a huge margin in terms of performance. 

Leakage in pipelines is a major concern in the transport of fluids. Locating these leaks is an 

uphill task in itself when the pipeline can stretch for miles but fixing these leaks is Herculean! 

Engineers, who were affronted with this seemingly insolvable problem, finally turned to the 

human body for a solution. 

The body has approximately 60,000 miles of blood vessels! Such a vast network will sure have 

to deal with leaks! The body‘s trusty leak plugs are the platelets. Engineers devised small pieces 

of elastomeric material that can plug leaks when injected. When they approach a leak, they get 

squished together forming a dense plug! 

We know that for iron rusts in the presence of oxygen and water. One needn‘t comment on what 

would happen to ships at sea or pipes in a chemical plant! Until recently, such corrosion was 

considered unavoidable and resulted in huge losses to the industry. This is set to change with the 

introduction of super-hydrophobic coatings – another nature inspired solution. This was 

developed after observing the extreme water repellent nature of leaves of the lotus plant! 

With the water pollution worsening with each passing day, we are forced to look to alternative 

sources of water and seek better ways of treating polluted water. When it was introduced, 

membrane technology took the world by storm and has revolutionized water treatment. Ever 

since, there has been a constant and sustained effort at creating more efficient membranes. 

Nature to the rescue again! Aquaporins, a naturally occurring protein that is an integral part of 

the cell membrane of any biological cell, selectively allows the permeation of water molecules 

through a pore down the centre. Aquaporins supported on a synthetic membrane are being touted 

as the next big thing in water treatment and recovery. 

If you are confronted with an engineering problem in future, first look to nature – chances are, 

the problem is already solved! 
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ChemUnity Speaks: Computational 
Catalyst Screening 

Nitish Govindarajan, Batch of 2013, 

PhD student, University of Amsterdam, The Netherlands 

gnitish.1991@gmail.com 

ith the advent of increasing computing power in the last few decades, the field of 

computational sciences has received a great deal of attention. In particular, 

computational catalyst screening has proved invaluable in identifying efficient and 

stable catalysts for a wide range of important applications. This approach relies on the fact that 

catalytic activity can usually be determined by a set of descriptors, which are computed using 

density functional theory (DFT) based simulations. DFT provides an approximate solution to the 

Schrӧdinger equation, thereby calculating the chemical properties with an excellent trade-off 

between computational time and accuracy. Thus, thousands of materials can be screened on a 

machine rather than testing them out experimentally, to identify potential candidates based on 

optimal descriptor values for a given reaction. 

One example of the success of this method is in identifying active catalysts for the oxygen 

reduction reaction (ORR) that occurs at the cathode of a fuel cell: O2 + 4H
+
 + 4e

-
 → H2O. The 

descriptor, in this case, was the binding energy of O
*
 (which is rather straight-forward to 

compute using DFT) on the surface of the catalyst. Pt is well-known, experimentally, to be the 

ideal metal catalyst for this process. The following ―volcano plot‖ illustrates the reason for its 

high activity (adapted from Nørskov et al., J. Phys. Chem. B. 2004): 

 

According to Sabatier‘s principle, an 

ideal catalyst should neither bind 

intermediates too strongly nor too 

weakly. For the volcano plot, this 

means that it should lie close to its 

tip. This is exactly the reason why Pt 

is one of the best known metal 

catalysts for the ORR: it binds O in 

an (almost) optimal way. Thus, using 

a simple descriptor like oxygen 

binding energy, one can rationalize 

and screen a number of catalyst materials for a given chemical reaction. This intrinsic simplicity 

W 
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has made this field highly successful in the search of novel catalysts and materials of the future. 

This is by no means an elaborate description of the topic, but I hope this has triggered sufficient 

interest in the reader to further explore the wonderful field of catalysis. 

Alumni put department on the map! 

Team ChemUnique 

he Department of Chemical Engineering at SASTRA University has long been churning 

out engineers of remarkable proficiency. Our well-placed alumni are certainly the most 

befitting and convincing testimony to the Department‘s success as a teaching and 

training unit. 

Students from our department have consistently proven their mettle at conferences and contests. 

It is note-worthy that the students from the Department have been landing IIChE awards for best 

projects for two consecutive years! 

Last year, Mr. Sai Krishna Sastry, from the batch of 2015 was chosen for the IIChE (Indian 

Institute of Chemical Engineers) Ambuja‘s Best Home Paper or Design Project Report Award. 

His project titled ―Design of chlorine drying towers‖ secured the first prize in that category. 

Continuing the trend, two students from the batch of 2016, Aravind Y. K. and C. S. Vighnesh 

secured the first and second prizes of the Acharya P C Ray Award for Best Design Project 

Report. 

The ChemUnique team interviewed both winners and here‘s what they had to say! 

C.S. Vignesh  

1. What was your project about? 

My project focussed on studying and designing the Passive Heat Removal System (PHRS) at the 

Kudankulam Nuclear Power Plant. It's a safety system and its operating principle is 

thermosiphon effect (chimney effect). During blackout conditions (no power supply) this passive 

system removes the decay heat from the reactor using atmospheric air. It's a simple but 

innovative concept. 

2. What enabled you to secure the award or what made your project a success? 

The design calculations were simple apart from the two phase flow modelling section. I am sure 

that the concept secured the award. I suggest you guys to choose your design project focusing on 

real time process industry problems. Every process industry faces engineering problems at some 

T 
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point of time which are solved or yet to be solved. So you won't have difficulty in finding a 

problem. 

3. What is your general message to your juniors? 

My message is apart from learning in college, I suggest you participate in internships and 

conferences because these events give you exposure o emerging technologies and demands in 

our field. It also helps to improve your network with other process engineers. 

4. What led you to pursue nuclear engineering? 

The course I participated in Coursera on nuclear energy piqued my interest in this field. I found 

various opportunities as a process engineer in the nuclear field. Because of our common 

misconceptions about nuclear power, we have ignored it for decades but we can't do that 

anymore. It is the best available solution to the energy crisis. I recommend guys gather at least 

some basic knowledge on nuclear power. 

Aravind Y. K. 

1. Could you tell us about your project? 

It was a process development of Para tertiary butyl phenol (PTBP), which is primarily used in 

resins. It began with the literature survey followed by material and energy balances and the 

majority of it was done at NCL, Pune under the guidance of Dr. V.V. Ranade. Once I came back 

to college, I made use of ASPEN Plus to simulate the process flow sheet that I had developed. As 

an addition to my project, I also simulated the project on DWSIM, an open-source software, in 

which I was working on, during my internship at IIT Bombay. 

2. What do you think qualified your project for the award? 

I must thank Naren Sir – he was the one who ensured the quality of the project and made me 

believe that I was doing something meaningful. I was preoccupied with completing the project 

before the final review, which is something you'd really experience in the later part of 8th 

semester. I didn't find time to think about the award. I came to know that I was nominated for the 

award only after I completed the project. That was a huge achievement by itself at that point of 

time. But once I received the information that I've won the award, I felt happy that all the effort 

that I've put into this didn't go in vain. So, I would say that it is a mixture of effort, guidance, 

resources and luck that qualified my project for this prestigious award. 

3. How should we approach our final year project and how do we choose the right topic? 

Final year project is more of how you do it rather than what you do. So, whatever topic you 

choose, don't worry about the final results and focus on the protocol. But on a personal note, I 

would like to see more simulation software involved in your projects because that would give 
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you an idea of how subtle changes in the values could bring about a massive change in the 

results. It would be so helpful if you could document everything you do, as you'd be dealing with 

loads of data by the time you're about to complete the project and the last thing you'd want is loss 

of data. As far as I'm concerned, this final year project will help you grow into a complete 

chemical engineer and would add enormous value to your profile. 

4. What is your general message to your juniors? 

Final year project is something that will test your character and the things that you've inherited 

along the way of your chemical engineering journey. It's more of a personal assessment rather 

than something that is done for better academic grades. It will be a good learning experience 

throughout. In better terms, this would be the master of all CIAs you've taken so far because no 

one is going to give you important questions or "the topics to look for", to put it in a polished 

way. But jokes apart, this would be an awesome journey and an unforgettable part in your 

learning curve. 

How to get placed! 

Team ChemUnique 

he one thing that bugs all engineering students at the start of the final year or even before 

is placement! This is quite understandable, given the fact that it is the ultimate goal of 

students to land a job. How does one give his/her best at what is the culmination of three 

and half years of technical education? 

There are countless websites, books and even courses that offer students tips on how to crack 

placement test and interviews. But who better guide us than those who have been there, done 

that? Here are some commonly asked questions and our alumni‘s responses! 

1. How to answer a question like “Tell me about yourself”? 

Priyam: Don‘t repeat what you‘ve mentioned in the resume. Briefly mention your academic 

achievements and internships but never delve into the details. You may highlight some 

challenges you‘ve faced academically or during your work in projects. End the answer by telling 

them why you want the position. 

Ganapathy: This is one of the best ways to impress the interviewer at the first instant, especially 

for interviews in the IT firm as they can't ask much  from computer science other than basics for 

non CSE/IT students like us. 

2. What if I don’t know the answer to a question? 

T 
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Niranjan: If you don't know the answer to a question, explain your thought process and your 

approach in answering the question. 

Sudharsan: Try to figure out a good approach to solve the question. This will tell the 

interviewer, that you have a sound thought process. 

Chandramouli: Never tell the interviewer that you are not aware of the concept. Give it a try 

and then tell them that you aren‘t sure and will go back and check. 

3. What about my resume? 

Priyam: Don‘t fake anything in your resume. Many candidates fake details in their resume, say 

their hobbies. It might turn out that your interviewer is an expert in a hobby that you have 

mentioned and if you have faked, then that might create a very negative impression about you no 

matter how well you have answered his other questions. 

Varaha:  Resumes are crucial in getting shortlisted. The resume should be as crisp and 

informative. Read multiple informative websites which give valuable information on preparing a 

undergraduate resume. 

Sudharsan: Make sure you have a one-page resume too. You should be able to project your 

academic credentials and achievements in just one page. 

4. What about technical questions? 

Bhargav: My interview started with a simple stoichiometric calculation and moved on to the 

concepts of boiling point, temperature and pressure. The interviewer slowly diverted to pressure 

drop calculations, about the working principles of different equipment‘s especially pump, 

compressor, valves etc. The interviewer provided a sample case on market value, book value, 

salvage etc. In my resume, I had mentioned my area of interest as Fluid Mechanics, Engineering 

Economics and Mathematics. So be confident and thorough in your areas of interest. To crack 

any technical interview, basics are very important. 

Chandramouli: You are expected to be well versed with different types of mechanical 

equipment (Pumps, Valves etc). Do not ignore that when you prepare for the interview. 

5. How should I prepare for an interview? 

Ganapathy: Don't ever consider placement preparation as equivalent to studying for exams. 

Always learn things rather than study things. 

Chandramouli: Know the idea of major products produced by the company and where its plants 

are located. 

6. Are English skills crucial to being placed? 
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Ganapathy: It is not that only those who speak fluent English get selected. Different companies 

have their own recruitment strategies. Just an average communication level itself will do. But 

that does not mean that you no need to improve your speaking skills in English. Learning is 

never ending process and you should keep on learning to stay in the race. However, you need not 

be a Shakespeare to crack interviews. 

7. Are off-campus opportunities sparse/ difficult? 

Sridevi: I was initially placed in TCS during the on-campus drive. However, I decided that I had 

to work in a core company. I kept mailing HRs of various companies hoping that I would get a 

reply from one or two. I kept pestering people I knew and even strangers for opportunities, 

vacancies, internships and finally it paid dividends. The key is to keep trying. 

Varaha: There are indeed plenty of off-campus opportunities for B. Tech graduates. There may 

be initial screening criteria but this in no way means a student fresh out of university is not going 

to clear the interview. Students should be vigilant and apply to as many off-campus opportunities 

as possible. 

8. Is GPA important for landing a job? 

Varaha: There is no harm in securing a high GPA, but that is not the end to being selected at 

these opportunities. Students should constantly strive to know about technological advances and 

be able to answer a few basic questions on industrial trends. For this there is no recommended 

read other than to constantly gather and read company reports. 

9. What to choose: core, IT, education or something else? 

Sridevi: I was also very confused on what to choose. Do I go for further studies or work for 

some time then and pursue post-graduation? But one thing I knew for sure is that I never wanted 

to work in an IT company. Many of you will be determined or might have already planned on 

what to do after completing B. Tech, but some of you like me would not want to take risks and 

will want to try out all options. For them, my advice would be to decide on what you don‘t want 

and then work on what you can do. 

10. What are some good miscellaneous tips? 

Vaishali: When asked about your favourite subject (core company interview), be sure you know 

the fundamentals of that subject very well. Go through the company's website (profile) and any 

latest news from that domain. Most importantly, put a smile on your face. 

Priyam: A good interview is a dialogue, not a monologue. Keep it concise and give your 

interviewer the chance to dive in and ask questions. 
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Niranjan: When asked about your weakness, don‘t just state it; explain how you intend to 

overcome it! Subject knowledge is important but self-confidence is key to cracking an interview. 

Sudarshan: Just carry one folder (containing your resume and other documents) to the interview 

room and never go with a backpack. 

Chandramouli: Whenever you mention about any in-plant trainings, be in a position to explain 

the process in that company and the equipment used thereof. 

Contributors: 

Chandramouli G. 
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Ingress Protection 

Gokulakrishnan.T, III Year, B.Tech Electronics and Communication Engineering 

gokulakrishnan4996@gmail.com 

re you the one who keeps updating the breaking news to the whole world by sharing on 

Facebook, a selfie freak – taking pictures with your partner for uploading on Instagram 

or a tweeter - ―GOALLLL! Messi strikes again, another hat trick in his cap #FCB‖? Do 

you do all this without bothering about whether you are in a shower or out in the rain?  

A 
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Many of us are still wondering how to prevent our phone from water. In most of the cases we 

would‘ve tried to dry it after disassembling all of its parts but still nothing can resuscitate our 

phones.   

The recent release of IPhone 7 made a remarkable impact on our society with new features like 

the A-10 quad core Fusion processor, 2900 mAh battery, 3 GB RAM, 12MP camera, wireless 

earphones and waterproofing. I want to focus on its waterproofing capability. IPhone 7 has an 

ingress protection of IP67 where the 6 indicates protection from solid dust and 7 indicates 

protection from water up to a depth of 1 m and temperature between 15 and 35 degree Celsius.  

These features surely make everyone crave for it but if you had noticed its warranty -―Liquid 

damage not covered in warranty‖. So how to make our own waterproofed phone? 

All we need is a hydrophobic treatment which involves the separation of water molecules and 

nonpolar substances. Hydrophobic surfaces create a high contact angle which can be obtained 

using silane chemicals that form self-assembled monolayers by adsorption – mostly 

chemisorption and thereby lead to the formation spherical droplets. At high contact angles, 

cohesive forces become stronger than adhesive forces and hence the molecules of the liquid tend 

to interact more among themselves than the solid molecules. So, super-hydrophobic surfaces are 

literally those that are very difficult to wet, as the water beads will just roll off. 

Titanium oxide can be used since titanium is thermodynamically stable at higher temperatures 

and being resistant to corrosion in sea water, aqua region. It can also withstand attack from acids 

by forming oxide layer around the region. Liquid sapphire can also be used for this purpose as 

it's basically liquid screen protector.  

So look out for IP table carefully before buying for water resistant phones. The phone rhar offers 

maximum protection for solids and liquids right now is Sonim XP6 which has IP69.  

 
Smartphone Chemistry 

Sai Apoorva, I Year, B. Tech Computer Science Engineering 

saiapoorvav@gmail.com 

f time can be paused and rewound 20 years, you‘d be surprised to see that there were been 

only a few people who used cell phones. Now, cell phones have become one of the most 

vital components in our lives. It is almost impossible to get acquainted with someone who 

does not own a cell phone. 

I 
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Over the past years, these devices have evolved into something much better and larger – the 

smartphone and every time you use your smartphone, you are putting chemistry into action. 

If your brain is probing you to ask the question, ―Wait! How in the world does a smartphone 

encompass chemistry?‖  Well, the answer can be found just by looking at the periodic table. Out 

of the 83 stable non-radioactive elements, at least 70 of them are used in Smartphone. 

Mathematically, that‘s 84% of all stable elements. 

The rare-earth elements, also termed as the lanthanides, play critical roles in the proper 

functioning of a smartphone. A single IPhone contains eight different rare-earth metals. If you 

examine several varieties of smartphones, you will find 16 of the 17 rare earth metals. The only 

one you won‘t be able to find is promethium because of its radioactive nature. 

The vivid red, blue and green colours you see on your screen are due to these metals. They are 

used in the phone circuitry and also the speakers. Apart from that, neodymium and dysprosium 

help the phone to vibrate.  

 When shopping for a smartphone, an important feature people look for is the display. The screen 

allows you to see the display. If you have ever dropped your phone without damaging the screen, 

your relief is probably boundless. Smartphone screens are made to be really tough. But the 

toughness is actually a consequence of luck. 

In 1952, a chemist at Corning Glass Works was trying to heat a sample of glass to 600 °C in a 

furnace when, unbeknownst to him, a faulty thermostat caused it to be heated to 900 °C. Upon 

opening the door, he was glad—and surprised—to find that his glass sample was not a melted 

pile of goo and that it had not ruined the furnace. When he took it out with tongs, he dropped it 

on the floor (another accident). But instead of breaking, it bounced! 

Thus, the world‘s first synthetic glass-ceramic, a material that has many properties similar to 

both glass and ceramic, was born. Seeing this, research efforts was undertaken to find ways to 

make ordinary transparent glass as strong as glass-ceramic products. A company named Corning 

manufactured a very strong chemically strengthened glass. This super-strong glass is the one that 

is used in making smartphone screens. It goes by the name Gorilla Glass. Tests have shown that 

Gorilla Glass can withstand 100,000 pounds of pressure per square inch. It is composed of an 

oxide of silicon and aluminium – also called aluminosilicate glass – along with sodium ions. 

It actually gains its tremendous strength by the following process. At 300 °C, the glass is put into 

a molten bath of potassium salt, usually potassium nitrate. As the potassium ions are more 

reactive than the sodium ions, they displace the sodium ions. The displacement causes the 

compression of glass as potassium ions are larger than the sodium ions and occupy more space. 

Compressed glass is very strong. This gives the screen its strength. 
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ChemToons 

Noha Alex, III Year, B. Tech Chemical Engineering 

alexnoha37@gmail.com 

Chemical Engineering World and Perceptions 
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Atlas of Education: VII 

Team ChemUnique 

University of Cambridge 
The University of Cambridge is varsity that needs no introduction. It has existed for over seven 

decades and has been a beacon of free thought and ground breaking research across various 

domains of science, engineering and humanities. As host institution to 96 Nobel Laureates, it is 

an absolutely exhilarating experience to study where stalwarts changed human history. 

World Ranking: 4 

Courses Offered: 

M. Phil Advanced Chemical Engineering: This 11-month course is equally split into taught 

coursework and research. Students are required to take up a total of 10 courses that comprise of 

both core engineering modules and electives in 

engineering or business and management. 

M. Phil Chemical Engineering and 

Biotechnology: Lasting 12 months, this course 

focuses solely on research. Students are 

exempt from attending taught courses but must 

attend 50% of the department seminars. The 

course culminates in a thesis. 

M. Res and PhD Nanoscience and 

Nanotechnology: This integrated program 

comprises of one year of studying coursework 

and three years of conducting research in a lab. 

Students have the option of working in labs in 

the chemistry, physics, engineering or 

materials departments. The program has a 

large industry component and business 

projects with a nano-related company are 

necessary. 

M. Phil Chemistry: This unique purely research oriented chemistry degree offers students the 

option of working in one of five domains: biological, materials chemistry, physical chemistry, 



ChemUnique Volume 05 Issue 02 

 

 

  
18 

 
  

synthetic chemistry and theory, modelling and informatics. This 12 month program also allows 

students to attend academic lectures and workshops related to their research. 

Entry Requirements: For most programs, the entry requirements are a 7.0 in IELTS or a total 

score of 100 on the TOEFL. The candidate is required to have secured at least 80% in his 

Bachelor‘s course to be considered for entry. 

Tuition Fees: Tuition fees varies with course but it always ranges between 20,00,000 INR to 

23,00,000 INR per annum. 

Estimated Living Expenses: According to University, the estimated living expense is around 

10,00,000 INR per annum. 

Scholarships: 

At Cambridge, the student is required to choose a college which acts as a community and home 

throughout his study. Each college may offer its members academic scholarships. Apart from 

this, the Cambridge Trust offers the following scholarships for Indian students: 

SGPC Cambridge Scholarship – a programme of full-cost awards for Sikh applicants 

Jawaharlal Nehru Memorial Trust Cambridge Scholarship – a full-cost award towards PhD study 

in any subject. 

Pemanda Monappa Scholarship – a part-cost award (£13,000) for students with a close 

connection to Andhra Pradesh, Karnataka, Kerala or Tamil Nadu who undertake a Master‘s 

degree in one of the following subjects: Science, Computer Science, Technology, Economics, 

Law or English Literature. 

Climate: Temperature at Cambridge is similar to inland Indian cities. Temperatures are mostly 

pleasant. The summers are warm - nothing an Indian graduate cannot handle. The winter is also 

very mild compared to the rest of the UK. 

Key areas of Research: The University focuses on research on cancer, energy, sustainability 

and the environment and advanced materials. There are also multiple labs that do 

interdisciplinary work. 

Heriot-Watt University 
Heriot-Watt University has a history rooted to industries and commerce over two centuries, 

eventually acquiring its name from the two giants of industry and commerce. It is ranked 5
th

 in 

UK for engineering and technology with an overall score of 89.8 in the year 2016. It is renowned 

for its global experience and perspective, which attracts many students from overseas. It is also 
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ranked 20th in UK for producing highly employable graduates every year. Heriot-Watt is one of 

the most culturally diverse centres of education in the UK. 

 

World Ranking: 151-200 

Courses Offered: 

Heriot-Watt University offers a myriad range of academic and research programmes for the 

students to take up and pursue. 

Chemical Engineering with energy engineering (M. Eng): Fossil fuel based gas and oil play a 

significant role in today‘s global energy market. This course encompasses a range of 

technologies from oil to gas production, through to renewable resources. It‘s a five year course. 

At the end of the fifth year, the student will have an upper-hand over the chemical engineering 

topics along with the energy based topics. A design project pulls together knowledge and skill 

gained throughout the programme. 

Chemical Engineering with oil and gas technology (M. Eng): The purpose of developing this 

programme is to give an insight of petroleum engineering and related topics to the future 

chemical engineers. The student specializes in every energy aspect of the programme. Along 

with the design project, an additional project enables the student to take a look at the 

technologies used by the oil and gas technology in their field development. 

Chemical Engineering with pharmaceutical engineering (M. Eng): This course is for the students 

who are in complete awe of chemistry in the medical field, enabling the students to get their 

hands on new compounds, which help with health and enhance healthy lifestyle.  More core 

chemical engineering topics together with specific chemistry associated with the development of 

drug-related compounds are also introduced. 

Entry Requirements: 

An overall score above 60% is desirable for the PG programs. There is no official deadline for 

Postgraduate applicants while the accommodation has an official deadline. It‘s strongly 

recommended that the applicant ensures to apply beforehand if it is a popular and highly 

demanded program. A research proposal is also required along with the formal application. 

Tuition Fees: INR 2,100,000 per annum 

Estimated Living Expenditure: INR 175,000 per month 

Scholarships: 

Commonwealth Scholarship and Fellowship Plan: The commonwealth scholarship is open to all 



ChemUnique Volume 05 Issue 02 

 

 

  
20 

 
  

international students, awarding 1000 Euros per annum. It can be applied through 

commonwealth scholarship Agency in the country of residence. 

India Scholarship: In the year 2010, the university established an 'India Scholarship' fund which 

will provide a 10% fee remission for selected students who have applied via our India office. 

Climate:  

Edinburg, Scotland has a temperate oceanic climate with moderate summers. However, the 

winters can get quite cold, with temperatures falling to -14.6 °C. Known as ―the windy city‖, 

there are prevalent windstorms. So, students are advised to pack their winter wardrobe and get 

ready to bundle up during the winter. 

Key areas of Research: 

Heriot-Watt University believes in a hands-on approach to teaching. The university takes 

responsibility for a multidisciplinary advancement in the area of research. They carry out 

researches in diverse domains and prominently in renewable energy, novel chemical and bio-

reactors through to larger scale crystallization and developing world class solutions to meet 

industry needs. Furthermore, this institute works strongly with all of the major oil and gas 

multinationals.  

1, 2, 3, Action! Here is the reaction  

Divyashree N, I Year, B. Tech Computer Science and Engineering 

divyan0108@gmail.com 

any movies use scientific advancements to make their picture more realistic .The 

reverse has also happened. Movies frequently feature incredible new technologies, 

which are then read by people who are inspired to work on them.  In fact, chemical 

themes and characters have been capturing the imagination of audiences for decades. It is hard 

for people to notice the science of chemistry in movies and is easily overlooked. 

Everyone‘s all-time favourite, the Harry Potter series, makes many references to the subject. 

―One by one, the Beauxbatons students stepped across the Age Line and dropped their slips of 

parchment into the blue-white flames. As each name entered the fire, it turned briefly red and 

emitted sparks.‖ 

 Both the commercial fireworks industry and traditional qualitative flame tests rely on colours 

produced when metal salts are heated to incandescence. Different salts are used to produce 

different colours. This is because the amount of energy needed to rearrange electrons into a 

higher orbit depends on the type of metal in the salt. Metals that absorb higher energies will 

M 
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release light of shorter wavelength when their electrons return to a lower orbit and those that 

absorb lower energies emit light of longer wavelength. 

Once, Gryffindor had to play a Quidditch match in the rain. Since Harry couldn‘t see clearly, his 

friend Hermione thought of a perfect charm. 

―I‘ve got an idea, Harry! Give me your glasses, quick!‖ He handed them to her, and as the team 

watched in amazement, Hermione tapped them with her wand and said, ―Impervius!‖ ―There!‖ 

she said, handing them back to Harry. ―They‘ll repel water!‖  

Chemists have made available a wide variety of silicone-based, surface-active agents. Fabrics, 

paper, and glass can be given a thin coating of silicone polymer molecules, rendering the surface 

hydrophobic.  

It is not only restricted to fantasy, in the popular novel ― The Strange case of Dr Jekyl and Mr 

Hyde‖, Dr Jekyl is quoted saying, “My provision of the salt, which had never been renewed 

since the date of the first experiment, began to run low. I sent out for a fresh supply, and mixed 

the draught; the ebullition followed, and the first change of colour, not the second; I drank it and 

it was without efficiency. You will learn from Poole how i have had London ransacked; it was in 

vain; and i am now persuaded that my first supply was impure, and that it was that unknown 

impurity which lent efficacy to the draught.” 

When a few drops of a strong acid or base are added to a dry-powdered compound, it will bubble 

and give off gases (Ebullition). And a very few compounds change color when they effervesce. 

‗Unknown impurity‘ quoted above was later identified to a compound of ergot called 

ergotamine. It was first synthesized in pure form by Arthur Stoll at Switzerland. 

In the movie, ―Absent Minded Professor ―, Professor Brainard, invents a substance that gains 

energy when it strikes a hard surface. This discovery leads him to reverse a sign in the equation 

for enthalpy to energy plus pressure times volume. Brainard names his discovery Flubber, which 

is a portmanteau of "flying rubber."  

It refers to a rubbery polymer formed by cross-linking of Polyvinyl Alcohol (PVA) with a boron 

compound. Being a non-Newtonian fluid, it flows under low stress, but breaks under higher 

stresses and pressures. Books like ―The Time Machine”,” The War of the Worlds” and ―The 

Invisible Man”, set the bar for science fiction. They are also among a number of books by Wells 

that had an impact on science itself. Science fiction offers hypothetical possibilities conceived by 

human-technological interactions. 

Finally, we must realize that science in movies and books range between the actual, the plausible 

and the far-fetched .While some ideas from fiction may never become a reality, much of what we 

have read has in time, come very close to the truth. Innovators relate to such ideas in an attempt 

to protect humanity and the only ‗earth‘ we have.  
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A Paradigm Shift Chemical Reaction 
Engineering 

G Ananth Raguram, II Year, B. Tech Chemical Engineering 

anandunkh97@gmail.com 

 paradigm shift in the field of scientific research refers to the sudden change in the logic 

used to solve the given problem. Many concepts of modern science have originated 

from theories and science fiction. In conventional chemical reaction engineering, the 

conditions required to make a reaction viable have been analysed. 

We know that, output = f (input, kinetics, contacting). 

Now, let us try to imagine what would happen if the process was reversed. If we were to give the 

‗output‘ substance as the reactant, would we get the ‗input‘ as the product? One such precursor 

to modern science is the question ―Is a reverse chemical reaction possible?‖ The question has 

transformed into a paradigm shift in the field of Chemical Reaction Engineering and has led to 

the birth of reverse engineering.  

What is reverse engineering? De-formulation or reverse engineering of a chemical formulation is 

the process of determining which chemicals, substances or materials are incorporated into a 

product. This can be as challenging as designing a new product. Though the ideology is still a 

theory, we have convincing breakthroughs that establish future scope. 

One of the major problems the chemical industries face is the utilisation of resources to their 

fullest.  With reverse engineering, we would be able to maximize the reactant utilisation rate by 

creating a closed circuit reaction flow. 

Moreover, if applied to the energy sector, we would be able to harness unlimited power. Thus, 

the key to the sustainable development could be reverse engineering. However, there are a few 

limitations. Not all reactions can be reversed. Some of the reactions, their kinetics and 

thermodynamics are in such a way that it is impossible to reverse the reaction.  

For example, though the combustion of fossil fuels is feasible with minimum energy within a 

few seconds, the reverse reaction is almost impossible. It takes millions of years and continuous, 

constant pressure for organic matter (containing CO2 and H2O) to get fossilized. 

Scientists have successfully de-formulated a variety of products such as plastics, specialty 

products, coatings, adhesives, rubber products, pharmaceutical compounds, inks and textiles! 

A 
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Imagine the magnitude of change that could be brought to today‘s world of Chemical Reaction 

Engineering if reverse engineering could be made feasible and applicable in real life. A paradigm 

shift indeed! 

 

Which colour do you choose? 

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

sribala.4396@gmail.com 

ave you ever imagined yourselves in a world of black and white, like in a 1950s film? 

Feel more like you are doomed into the so-called colourful planet with no colours. Hold 

on! Right now, we‘ve got to halt any such imagination and contemplation. 

It‘s all because we see vibrant, scintillating materials around us every day. Ever wondered how 

the colours could have been administered on the objects? Let‘s call it ―The colour theory‖. All of 

us are aware of the building blocks of all the materials.  

Each material around us is constructed out of the basic constituent of a chemical element aka 

building blocks of matter, i.e. the atoms. But a homogenous group of atoms don‘t aid in creating 

different materials. It gets broadened up by different atoms combining together to form a 

compound which in turn yields magnificent materials. These compounds have their own 

molecular structure which will have a distinct electronic configuration with particular energies. 

When an object is subjected to light, the electrons get excited to higher energies and absorb the 

light. Most of the wavelengths are absorbed while some are reflected. These are the colours that 

are visible to our organ of sight.  

This made me curious and muse about the colour changing phenomenon in Chameleons. If a 

Chameleon is having life on the same planet as the rest of the beings, why don‘t we implement 

the colour change phenomenon on the inanimate? Wish the colour of things were as dynamic as 

life itself? To our surprise, we have been surrounded by objects or have been utilising materials 

which tend to change their colour due to external stimulus. These objects are called 

thermochromic objects. The phenomenon is known as thermochromism.  The colour change is 

due to the external stimulus, be it chemical or physical. 

Mostly these thermochromic materials change colour due to heat transfer or at a specific 

temperature. Thermochromism hit the reality during the 1950‘s as thermochromic inks in the 

Mood ring, which changes colour according to the wearer‘s emotional state. As time flew, 

scientists worked more on the thermochromic pigments and revolutionised the whole of 

thermochromic science. 

H 
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The majorly discussed thermochromic inks are thermochromic liquid crystals (TLCs) and leuco 

dyes. Though TLCs can‘t be put to use on fabrics, leuco dyes can be used on a large scale in the 

clothing industries. In spite of the costs of these inks being extortionate, they aren‘t missed out in 

the customer's shopping list. In addition, leuco dyes are environmentally sound, adding on to its 

smartness. 

In the recent days, this phosphorescent pigment has become famous for its glow-in-the-dark 

character. The pigment absorbs maximum amount of energy when exposed to light and stores it 

to give an afterglow effect in the dark.  Most of these pigments are used in the wearable 

accessories, instruments and control, traffic signals and novelty decorations. Myriad industries 

incorporate these dynamic links in their products as they are eye-catching and give an out-of-the-

ordinary look.  

Chromic materials are also known as ―smart‖ or ―intelligent‖ materials. Chemical and material 

products of this work have found uses in a wide variety of outlets, in both low and high-

technology areas, and the number of applications shows no sign of diminishing. 

Colour is perceptually conspicuous!  

Into the Red Market 

Kishor K., IV year Chemical Engineering 

k.kishor1.ch@gmail.com 

manda is a young photojournalist who suffers from chronic insomnia and nightmares. 

She occasionally checks into nightclubs and hotels as they are the only places she could 

rejuvenate and sleep in peace. 

On the night of April 21st, 2xxx Amanda shared a series of vibrant, upbeat videos of her and her 

friends dancing to trap music at the now-infamous Oppau nightclub, Paradise on her social 

media. Later that night her videos took a far darker tone capturing the deadly mayhem and chaos 

at the club and she tearfully describes the horrors that were taking place. She was later confirmed 

as one of the seven victims of the worst mass abduction in Oppau's history. Howard worries that 

his friend Amanda may now become the next victim of the "Red Market".  

His close friend William develops a computer program called "TEEN.jpg.vbs" undetectable by 

any existing anti-virus software. He uploads the program to websites of interest to Red Market 

users in a way that it appears to be a picture-file attached to a message. Once downloaded by the 

visitors he plans to retrieve useful information about the Red Market and whereabouts of missing 

Amanda from their infected computers and forward it to the Oppau District Police Department 
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through a different identity. The downloaded file gives Willman to access hundreds of 

computers. 

Unscramble each of the clue words in the Retrieved Information to make Willman and Howard 

track down the location of Amanda and remaining six hostages. Copy the letters in the numbered 

cells to the final cell to finish the game.  

Retrieved information 

GEHAN   SEIPIULEOL   IARMLAN 

BAYYNOUC   PSOSEOP   GAVYIRT 

SATUENYD   TASTE    BHACT   CATORRE 

 

 

Decode answers by placing in front of a mirror 

 

For more games and to know what happened next visit 

sites.google.com/site/howardsadventuresgame 
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