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Message from the Associate Dean  

Dear All, 

 

It gives me immense pleasure in releasing ‗ChemUnique Volume 04 Issue 04‘. 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 was conceptualised as a device to apprise and instil students by encouraging 

them to bring about innovative thoughts and creative ideas in the arena of Chemical 

Engineering. This is the last edition of ChemUnique for this academic year, and contains 

articles, write-ups and cartoons. We would like to thank the Associate Dean, members of the 

Indian Institute of Chemical Engineering (IIChE) Student Chapter, alumni and teachers for 

their constant support and co-operation. 

 

Learning is not attained by chance. It must be sought for with ardour and attended to 

with diligence. 

 

Happy Reading! 

 

 

 

 

ChemUnique Team 

 

Raghavi Krishnan, Editor-in-Chief 

 

Ragul A.S., Editor 

 

Akash Raman, Editor 
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Solubility: From Tea to Drugs! 

Akash Raman, II Year Chemical Engineering                                                                                                       

akashraman249@gmail.com 

magine this – you wake up and want a nice, refreshing cup of tea to kick-start the day 

and you get all the ingredients ready but have to stir continuously for half an hour to get 

the sugar to dissolve! I cannot think of a more gruelling and torturous task - even Fluid 

Mechanics problems don‘t come close! 

Thankfully, that does not happen. Sugar tends to dissolve quite rapidly in warm milk with or 

without stirring. This is because the sugar we use with these beverages is fine and not in large 

lumps. With a larger lump, the time taken would be much higher, resulting in a frustrating 

wait for your cup of zap every morning! 

Why do smaller sugar cubes dissolve faster than a large lump? That is because dissolution is 

a surface phenomenon. The higher the availability of surfaces for the solvent to interact with 

the solute, the faster is the dissolution. We have probably seen in middle school mathematics 

labs how cutting a cube into smaller cubes increases the surface area while the combined 

volume is still the same. One plus one is two and smaller sugar cubes dissolve faster! 

It is surprising how the same concept plays a huge role in the way some drugs are 

administered to us. Drugs are largely organic in nature and some of them are understandably 

hydrophobic or oleophilic. This applies especially to Class II drugs in the BCS 

(Biopharmaceutics Classification System) categorisation. These drugs have high permeability 

but low solubility. This means that while the body systems readily absorb the drug if present 

in a solvated state, the solvation itself doesn‘t readily occur. 

Some such drugs include Phenytoin – an anti-seizure medication, Aceclofenac – a NSAID 

used for pain relief in arthritis cases, Glibenclamide which is an antidiabetic drug and 

Ezetimibe which lowers blood cholesterol levels. There are many such vital and promising 

Class II drugs that could revolutionise medical treatment for several disorders if only they 

were more soluble in the body. 

These drugs often aggregate into clusters thereby forming particles whose surface area to 

volume ratio is not high enough for ready dissolution, much like the sugar lump. Thus, a 

chemical engineer would be tasked with preventing this aggregation which results in the 

elimination of these molecules as viable drug candidates. 

One method of achieving this is by optimising the conditions in which these drugs are 

manufactured and adjusting the process variables to obtain the desired particle size of the 

drugs. However, in some cases this is simply not sufficient to make the drugs soluble enough 

for the body to absorb. 

I 
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In such cases, large molecules called supramolecules which have a suitably sized cavity to 

accommodate the drug molecule. These supramolecules have hydrophobic groups lining the 

cavity and hydrophilic groups facing outwards. This results in a greater stability of the 

organic molecule inside the cavity while ensuring solubility on the whole. 

The supramolecules also have to be non-toxic to the human body and must be capable 

disintegrating and releasing the drug molecule at the target location. Current research focuses 

on polymeric drug delivery methods in which suitable biopolymers such as cellulose 

derivatives. A precursor solution of the polymer is prepared and drug molecules 

aresuspended through this medium. Finally, the drug-polymer complex is obtained by spray 

drying the suspension. 

Chemical engineering is not restricted to smoke belching factories and power plants, concepts 

of chemical engineering are omnipresent, one only needs an inquisitive and open mind to 

explore their fascinating world! 

 

Navier - Stokes Equations 

ChemUnique Team 

ext time you are bored, take a glass of water and wait till it‘s completely still. Add a 

drop of food colouring agent and observe how it disperses. If you can explain what 

is happening in there and decipher its equation, then ―Congrats, you win a million 

dollars!‖ 

Fluid flows in immensely complicated patterns. Although we have a working model for its 

flow, there is no guarantee that one day it might go wrong. We do not have a precise 

mathematical understanding of how they move. 

The Navier-Stokes equations are a set of differential equations that describe how the speed of 

a fluid‘s flow will change based on the forces coming within the fluid like pressure and 

viscosity and on any external forces, like gravity, acting on the fluid. 

It was developed in early 1800‘s. But if they have been around for so many years, what is the 

million dollar prize for? The complication is that the equations reduce to form partial 

differential equations which are too hard to solve further.This is because solving differential 

equations similar to Navier-Stokes involves finding some large-scale quantitative property of 

the system that can be controlled and used to limit unpredictable behavior within the system. 

But in case of fluid mechanics as described by Navier-Stokes, there is no such quantity that 

can be used to control small scale chaotic behavior. The only quantities of the system that we 

have control over are the overall kinetic energy of the moving fluid, and the energy loss by 

internal friction in the fluid. The problem is that this doesn't give us any insight into how that 

energy gets distributed in the system. 

N 
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Although mathematicians have tried to solve them in two dimensions under low velocities, 

fluid flow gets inexplicable in 3-D under higher velocities. 

The Navier-Stokes equations are among the seven most important open questions in 

mathematics named under Clay Mathematics Institute Millennium Prize problems. Try your 

luck! 

 

Name that Element! 

Aakash Bharadwaj, II YearInformation Technology 

skyvictory9211@gmail.com 

 

Use these five clues to figure out the mystery element! 

1. HOLD YOUR NOSE! 

Compounds containing this mystery element often have a tell-tale scent. These compounds 

give both skunks and garlic their stink. They‘re also responsible for the nasty odour given off 

by a tropical plant called the ―corpse flower.‖ The smell helps the plant attract insects, which 

in turn pollinate it. Know the answer? Score 100 points. If not, read clue 2. 

2. MOLD STOPPER 

You can thank the mystery element for helping snacks taste good months after they were 

packaged. Food makers add it to dried fruits and breads so that they stay fresh. The mystery 

element kills bacteria, yeast, and moulds. It works by forming an acid that disrupts the growth 

of microbes‘ cells. Got it now? Score 80 points. Not yet? Go to clue 3. 

3. COLORFUL MOON 

Check out Jupiter‘s colourful moon. The mystery element spews from the moon‘s volcanoes 

and blankets its surface. Most of the reds, greens, browns, and even blacks are due to 
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different forms of this element. The mystery element comes in an array of allotropes. Each 

allotrope has a different hue. Game over? Score 60 points. Still playing? Check out clue 4. 

4. TOXIC POLLUTER 

People burn fossil fuels like coal and oil to produce power - this process releases the mystery 

element‘s dioxide form—one atom of the element bonded to two oxygen (O) atoms. Oxygen 

is found in the same group, or column, as the mystery element. The dioxide gas reacts with 

water and oxygen in the atmosphere to form an acid that falls on the ground as acid rain. This 

harms plants and makes lakes and rivers more acidic, killing fish and other aquatic 

organisms. It also eats away buildings, bridges, and monuments. Score 40 points if you‘ve 

figured out the element. No luck? Try the last clue. 

5. GAS ATTACK 

The mystery element, which has 16 electrons, is one of the main components of mustard gas, 

so-called because the gas (or yellowish-brown liquid) smells like mustard. Armies used 

mustard gas as a chemical weapon during World Wars I and II. It made enemies cough, shed 

tears, and develop skin blisters. Too much of the gas can even be deadly. Countries are now 

working to destroy all remaining stocks of the gas, which is no longer produced in the U.S. 

except for its use in research. Guessed the element? Score 20 points. 

 

Atlas of Education-V 

Rahul A.S., III Year Chemical Engineering 

 rahulnagraj444@gmail.com 

ith the academic year coming to an end, it is time for students to list out the 

universities which cater to their interestedness. As mentioned in my previous 

versions of Atlas of Education (II and III) Germany has been one of the most 

prized countries for higher education and research. Among the elite universities in Germany 

are the Aachen University and the Stuttgart University. 

Aachen University, initially set up in 1870 consists of 43752 students in 152 courses of study 

from 125 countries all over the globe. Clearly defined goals and academic outputs has made it 

reach great heights over the decade. Furthermore the university strives to be a leading player 

in interdisciplinary large scale research projects. The university aims to be internationally 

recognized with lasting excellence in research and training that trains young leaders for 

industry and society in both national and international context. The admission requirements 

into the university include a bachelor degree (qualitatively and quantitatively equal to the 

technical background knowledge), language skills in accordance with the exam regulations 

W 
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and a study placement acceptance. Overall Aachen University is one of the briskly 

progressing universities in Europe in the arena of research programmes and masters.  

The other university is University of Stuttgart. Situated in the middle of a highly dynamic 

economical region with a worldwide reputation for excellence, Stuttgart University is an 

achievement oriented institution with a comprehensive range of subjects and a focus on 

technical and physical disciplines. The admission procedure is same as the other German 

Universities offering masters and research programmes. Accommodation and student services 

for both the universities are available at minimal outlays. Nevertheless there are voluntarily 

programmes by which students can earn to placate their basic necessities. 

Legitimately Germany has been one of the most advancing countries in terms of research and 

higher education over the past few years. With exquisite infrastructure and student friendly 

programmes Aachen and Stuttgart Universities rank the top amongst the list of universities in 

which an undergraduate prefers to pursue his masters.  

 

Recipe by a Chemical Engineer 

Neha P. Asrani, II YearCivil Engineering 

nehaasrani@gmail.com 

Aim:To prepare Chocolate Chip Cookies with an extraordinary taste. 

Ingredients Required:- 

 532.35 cm
3
 gluten  

 4.9 cm
3
 NaHCO3 

 4.9 cm
3
 refined halite 

 236 cm
3
 partially hydrogenated tallow triglyceride 

 177.45 cm
3
 crystalline C12H22O11 

 177.45 cm
3
 unrefined C12H22O11 

 4.9 cm
3
 methyl ether of protocatechuic aldehyde 

 2 CaCO3-encapsulated avian albumen-coated protein ovoids 

 473.2 cm
3
 theobroma cacao 

 236 cm
3 

de-encapsulated legume meats 

Procedure:- 

o To a 2L jacketed round reactor vessel (reactor #1) with an overall heat transfer 

coefficient of about 100 Btu/F-ft2-hr, add ingredients one, two and three with constant 

agitation. 

o In a second 2L reactor vessel with a radial flow impeller operating at 100 rpm, add 

ingredients four, five, six and seven until the mixture is homogeneous. 
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o To reactor #2, add ingredient eight, followed by three equal volumes of the 

homogeneous mixture in reactor #1. 

o Additionally, add ingredient nine and ten slowly, with constant agitation. Care must 

be taken at this point in the reaction to control any temperature rise that may be the 

result of an exothermic reaction. 

o Using a screw extrude attached to a nodulizer, place the mixture piece-meal on a 

316SS sheet (300 x 600 mm). 

o Heat in a 460K oven for a period of time that is in agreement with Frank and 

Johnston's first order rate expression or until golden brown. 

o Once the reaction is complete, place the sheet on a 25
o
C heat-transfer table, allowing 

the product to come to equilibrium. 

Result:   

Chocolate chip cookies pertaining to high standards of quality and taste were prepared and 

distributed. 

 

Software used in ChemE 

ChemUnique Team 

n this modern era, the ingress of computers and computational methods into any field is 

inevitable and Chemical Engineering has remained none too oblivious or insulated from 

this phenomenon. 

One can notice that computers and software have become indispensible to the process 

industry. They make process engineering simpler, less time consuming and more cost 

effective. They are employed for a wide range of applications including process design, 

optimisation, calculations and scale up operations. These software have risen in importance 

so much so that companies often develop their own packages! 

Here are a few of the software packages that are used in the process industries: 

1. CHEMCAD offered by Chemstations is a one-stop software where the user can 

design process flow diagrams by dragging and dropping the 

equipment and connecting flow lines. It has  several modules that 

can be purchased separately. It can be used for many applications 

including but not restricted to process development, dynamic 

simulations, dew/ bubble point calculations, equipment sizing, 

process intensification, data regression, heat and mass balance and 

process economics. There is a separate module for batch operation calculations. 

2. Safeti is a commonly used software tool for carrying out Quantitative Risk 

Assessments (QRA) of onshore process, chemical 

I 
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and petrochemical facilities. Safeti analyses complex consequences from accident 

scenarios, taking account of local population and weather conditions to quantify the 

risks associated with the release of hazardous chemicals. Safeti allows plant designers 

to identify major risk contributors, allowing them to take action to mitigate those 

risks. 

3. Phast is a comprehensive process industry hazard analysis software tool for all stages 

of design and operation. Phast examines the progress 

of a potential incident from the initial release to far-

field dispersion including modelling of pool spreading 

and evaporation, and flammable and toxic effects.Phast can assess the threat 

potentials posed by a diverse range of hazard types. Various release types and sources 

can be modelled, e.g. from leaks, pipework, pipelines, ruptures, relief devices, vessel 

ruptures using this software. 

4. RISKCURVES, another QRA package, comes with an extensive database of over 

2000 components. A unique functionality of 

RISKCURVES is the "societal risk map": a 

geographical presentation of societal risk, providing 

insight-at-a-glance even for non-specialists. RISKCURVES is based on the CPR18E 

– a comprehensive list of guidelines for risk analysis. 

5. @RISK (pronounced ―at risk‖) performs risk analysis using Monte Carlo simulation 

to show you many possible outcomes in a spreadsheet model—and tells the user the 

likelihood of the event. It can be used to 

answer a wide variety of questions not only 

pertaining to process engineering but also 

hydrocarbon exploration. It can compute the 

probabilities of finding oil or gas and the possible volume of the finds. 

6. ProSim is a company that offers software solutions in the same name with separate 

modules for steady state simulation and optimisation, batch 

process optimisations, heat exchanger design and 

simulation, energy management and efficiency optimisation 

of process plants. It also offers a package dedicated to the 

optimisation of HNO3 plants and nitrous vapours 

absorption. 

7. COMSOL Multiphysics is another widely used software in Chemical Engineering. 

This software also has a vast physical properties and process models database for 

modelling various processes. It is not especially 

dedicated to Chemical Engineering, but the Fluid 

Mechanics Toolbox and Chemical Reaction Engineering 

Toolbox are toolboxes with a variety of processes used in Chemical Engineering. 

8. Aspen Plus from AspenTech is a powerful software used in Chemical Engineering 

for chemical processes optimization. The software includes a huge 

database of models and properties relevant to the thermodynamic, fluid 

and reaction engineering processes. It can be used even for simulating 
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complex systems like the systems with azeotropes, electrolyte solutions and the 

distillation of chemically reactive compounds. 

9. Aspen HYSYS is an often encountered process modelling tool used by in oil and gas 

producers, refineries, and engineering companies for process simulation 

and process optimization in design and operations. This can be 

considered an extension of Aspen Plus, but is used more for refining 

application and oil and gas processing, process design and optimization. 

10. MATLAB (matrix laboratory) is a multi-paradigm numerical computing environment 

and fourth-generation programming language. A proprietary 

programming language developed by MathWorks, MATLAB 

allows matrix manipulations, plotting of functions and data, 

implementation of algorithms, creation of user interfaces, and 

interfacing with programs written in other languages, including C, 

C++, Java, Fortran and Python. The MATLAB platform is 

optimized for solving engineering and scientific problems. Curve 

fitting, numerical integration, ODE and PDE solving, matrices and other 

mathematical tools. 

11. Simulink is a block diagram environment for multi-domain simulation and Model-

Based Design. It supports simulation, automatic code generation, 

and continuous test and verification of embedded systems.  

Simulate dynamic systems leveraging graphical editors, 

customizable block libraries, and solvers for modelling. It 

integrates into the MATLAB interface and enables tandem use of 

Simulink with other MATLAB toolboxes.  

12. Apros is a commercial dynamic simulation software for modelling and simulation of 

various types of power plant processes, energy systems 

and networks including automation (or I&C) 

functionality and electrical systems. It is used in several 

countries by universities and companies to research and 

predict the behaviour of industrial processes when actual process testing is not 

possible, for example simulating nuclear power plant failure situations 

13. COCO (CAPE-OPEN to CAPE-OPEN) is a free-of-charge CAPE-OPEN compliant 

steady-state simulation environment consisting of components 

including: an intuitive graphical user interface to chemical 

flowsheeting and more that 100 thermodynamic property calculation 

methods with their analytical or numerical derivatives. It contains a 

splitter, a mixer, heat exchangers, pumps and reactors amongst other 

unit operations.  

14. DWSIM is another open-source CAPE-OPEN compliant chemical process simulator 

for Windows and Linux. DWSIM is built on top 

of the Microsoft .NET and Mono Platforms and 

features a Graphical User Interface (GUI), 

advanced thermodynamics calculations, reactions 

support and petroleum characterization / hypothetical component generation tools. 
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DWSIM is capable of simulating steady-state, vapour–liquid, vapour–liquid-liquid, 

solid–liquid and aqueous electrolyte equilibrium processes. 

15. ANSYS CFD can perform multi-physics analysis, including fluid forces, thermal 

effects, structural integrity and electromagnetic 

radiation, to assess and fully optimize the product. 

It can model flow, turbulence, heat transfer, and 

reactions for industrial applications ranging from 

air flow over an aircraft wing to combustion in a furnace, from bubble columns to oil 

platforms, from blood flow to semiconductor manufacturing, and from clean room 

design to wastewater treatment plants. 

 

Ad- or Ab-? 

Raghavi Krishnan, III Year Chemical Engineering 

ghavishnan.laali@gmail.com  

ave you seen water droplets cling to window glass, making it fog up in warm 

months and turn frosty in winter? They form ‗misty windows‘. Have you ever 

wondered what causes this to happen? Well, I‘d like to tell you, that the same 

principle works for paints. If it were not for the attractive forces between a solid and paint 

molecules, paint would slip off and not stick to a surface. Yes, you guessed it right. It‘s 

adsorption. 

Wikipedia says, ―Adsorption is the adhesion of atoms, ions, or molecules from a gas, liquid, 

or dissolved solid to a surface‘‘. This means that the interaction is between the molecules of 

the surface of the adsorbate and the surface of the adsorbent. Now coming to the ‗misty 

windows‘ example.Although usually invisible, some moisture is always present in air; 

occasionally a water molecule bounces against a window and a small electric attraction 

makes it stick there. Over time molecules pile up and form droplets; when a droplet becomes 

sufficiently heavy, the force of gravity becomes greater than the stickiness and a drop rolls 

down the glass. 

On the other hand,absorption is a physical or chemical phenomenon or a process in 

which atoms, molecules or ions enter some bulk phase – gas, liquid or solid material. This is 

a different process from adsorption, since molecules undergoing absorption are taken up by 

the volume, not by the surface. Since this is a bulk phenomenon, the heat evolved is more 

because of larger extent of mass transfer. A typical example to differentiate these two 

phenomenon- you use tissue paper to wipe off split coffee and not ordinary paper.  

In Process Industries, both these principles are employed in scrubbing towers. These 

processes are form the backbone for scrubbing of toxic gases. These processes may appear 

very complex in our textbooks, but when we see them in everyday life, they seem a lot 

simpler! 

H 

https://en.wikipedia.org/wiki/Adhesion
https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Molecule
https://en.wikipedia.org/wiki/Surface_science
https://en.wikipedia.org/wiki/Phenomenon
https://en.wikipedia.org/wiki/Process_(science)
https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Molecules
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Gas
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Solid
https://en.wikipedia.org/wiki/Adsorption
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Did you know? 

Just before the start of 2014 FIFA world cup, Nike launched its Magista Obra FG football 

boots. The boots worn by players such as England‘s Wayne Rooney, Spain‘s Andres Iniesta 

and Brazil‘s David Luiz were designed to dramatically enhance a player‘s control of the 

ball.  The boots integrate Pebax nylon plate which offers improved traction and allows 

increased movement of foot. Pebax, which stands for polyether block amide, is a block 

polymer based on the bioplastic polyamide, a derivative of castor oil. 

Chem-Connect 

Lakshna V., II Year Chemical Engineering, AC Tech, Anna University 

Chemfluence, A.C Tech, Anna University 

hemfluence is the national level symposium of the Department of Chemical 

Engineering at AC Tech Anna University, Chennai. It is organized every year by the 

Consortium of Chemical Technologists – an association dedicated to promoting the 

exchange of knowledge and skill in the field of chemical engineering among students of its 

allied fields. It is hosted in late February or early March, and comprises of both technical and 

non-technical events that provide students from around the country a platform to portray their 

skills in Chemical Engineering and allied fields.  

A theme is chosen every year, which is pertinent to issues prevalent in the chemical 

engineering landscape that brings our attention to what we can do to solve them. Events such 

as Paper and Poster Presentation test the students‘ ability to express and present concepts 

and novel methods of research in the field, while those such as Working Model and 

Contraption put their practical thinking to test. The techno-management symposium also 

hosts events that allow students to explore business strategy and discover the entrepreneurs in 

them. The workshops offered cater to advanced state-of-the-art software needs which deliver 

solutions to modern day Chemical Engineering problems.  

To add a spark of fun, Chemfluence also conducts an intra and inter-level college cultural fest 

which attracts students from engineering and arts colleges alike, to bring their best 

performances to our shows, which are presided by top-notch personalities of the silver screen. 

This gives them a chance to win the Campus Galatta rolling trophy. The official magazine of 

the Department of Chemical Engineering at A C Tech, Anna University „Pathways‟, releases 

its souvenir edition during Chemfluence every year, in sync with the theme, and comprises 

articles from students and industrial professionals alike. 

  

C 
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Did you know? 

The Jamnagar Oil Refinery in Gujarat owned by Reliance 

Industries is currently the world‘s largest refinery with a capacity 

of 1,240,000 barrels per day! 

DMSO: A Discredited Saviour 

R.Ramya, II Year Chemical Engineering 

rramya1997@gmail.com 

 

imethyl sulfoxide (DMSO), is an industrial solvent which has been known for more 

than 100 years before its medical potential was fully realized. In fact, it is useful in 

the treatment of well over 300 ailments and is safe to use. 

The source of DMSO is trees and is obtained as a by-product of the Kraft pulping process 

which converts wood into its pulp by breaking the bonds which link lignin to cellulose. It is 

used as a solvent for the production of active pharmaceutical ingredients and certain high-

performance polymers. It is also known as a good cryopreservation agent as it depresses the 

freezing point of water dramatically. 

In 1961, Dr.Jacobs discovered that it has the ability to penetrate skin quickly and deeply 

without damaging the tissues. Hence it had the huge potential for carrying drugs across 

membranes and into the body without breaking the skin and removing the danger of 

infection. DMSO is useful as a pain reliever, eases headaches, muscle strains and softens scar 

tissues. It can also penetrate finger and toe nails and hence used to deliver anti-fungal 

medications. There are also some evidences that DMSO can pass through cells and stop the 

development of cancers. 

Such a 'miracle solution' got a sour appeal in the eyes of the drug companies because of its 

wide commercial availability. It also had another drawback; many people perceived a garlic-

like taste in the mouth after applying DMSO on the skin. Sounds creepy! Hence DMSO was 

only used within veterinary medicine, especially for dogs and horses. 

But today, its amazing medicinal values have out listed those drawbacks and people have 

started using it and have found amazing results such as the overnight healing of a sprained 

wrist and twisted knee that allowed a woman skier to win a gold medal the next day at the 

Chile Winter Olympics. 
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Creator of the Universe: A ChemE? 

Keerthana Krishnan, IV Year Chemical Engineering 

keerkrish16@gmail.com 

t the end of a bachelor‘s degree, doing a project makes me think and realise how 

challenging it is to coalesce all the individual courses learned way back and cluster 

them into a few pages called a synopsis. In chemical engineering, a project which 

deals with designing any chemical plant might consist of an equipment series with heat 

exchangers, crystallizers, distillation columns, evaporators and a lot more.  

“Education is not the learning of facts, but the training of mind to think” – Albert Einstein 

We would have read hundreds of articles on how chemical engineering has paved way for 

many inventions in the modern world and it is needless to say that we cannot live without this 

domain of engineering. But being a future chemical engineer, I have realised that the most 

complex chemical plant is the human body! 

We sneeze only when particles less than 10 µm enters because particles larger than that are 

filtered naturally by the cilia in our nose. Blood flow is a flow of a viscoelastic and complex 

fluid, which is fluid mechanics in our body. Absorption of oxygen into the blood in the lungs 

is an example of a unit operation. Our teeth work as a crusher or grinder while we eat 

food(Obviously! The efficiency of this equipment increases when we eat at the hostel mess, as 

we need more power to chew that food) andthus particle mechanics also plays a role in our 

human body.  

When we fall sick, the diffusion of the drugs/medicines (all those bitter, colourful tablets and 

syrups which taste like fruit juices) is a mass transfer operation in our body. The heart of 

chemical engineering - chemical reaction engineering,can be seen in every chemical reaction 

in our body, which has its own retention time, temperature, etc. Brain chemistry is the sum of 

all the chemical messaging that takes place in the brain, which allows it to carry out its daily 

functions, such as generating movement, speaking, thinking, listening, regulating the systems 

of the body, and countless others.       

Just how every chemical plant cannot run perfectly at all times, has shut downs and needs 

time to recover from problems, the human body gets sick and needs its own time to recover. 

And just like a chemical plant has maintenance time, we have our maintenance time everyday 

which is almost 6-7 hours a day (that is sleeping time). 

This bachelor‘s degree is not just going to give me a graduation certificate but a vision with 

which I can see the world differently and this makes me say that a creator deity or creator god 

(often called the Creator of Earth) had to choose to be a Chemical Engineer, if God ever was 

to take up a domain in engineering! 

 

A 
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Chemcon’15- Not another Mundane 

Experience 

Karthik R., III Year Chemical Engineering 

karthikravi3110@gmail.com 

hemical Engineering happened to me out of choice, but I openly accept that I never 

really cherished what I studied until a few months ago. It was only when our abstract 

was accepted by Chemcon, I was motivated me to work harder towards achieving 

something. Along with one of my classmates Balamurugan, under the able guidance of Dr. 

Gautham B.  Jegadeesan, I prepared a poster on ‗Kinetic Modelling of Catalytic Reduction of 

Environmental Contaminants on Bimetallic Nanoparticles‘. When we received the acceptance 

letter, we were in dilemma of whether to choose to go to Guwahati or not- firstly because, 

Chemcon is the biggest gathering of Chemical Engineers in India, and we being just III year 

UG students had no exposure whatsoever to attending such conferences, and secondly 

because, neither my teammate nor I knew Hindi! (Believe me, it was a very big problem 

conversing with others there!) However, with the motivation given to us by our guide, we 

decided to take up this herculean task and set for on journey on the 23
rd

 of December, 2015.  

Chemcon 2015 was a 3 day conference from the 27
th

 December to the 30
th

 of December 

2015. It was organized by IIT Guwahati and the IIChE. Reliance Industries Pvt. Ltd were the 

title sponsors. The theme of the conference was ‗Chemical Engineering: From Laboratory to 

Industry‘. The first day saw plenary lectures by Prof. K.V. Raghavan, IICT Hyderabad and 

Dr. A.B. Pandit, ICT Mumbai.  

Our poster session was scheduled for the first day, and we were very nervous until our 

session concluded. We had prepared pretty well, but the fact that the other participants were 

from universities like IIT‘s, IISc and ICT, made us all the more nervous. A few professors, 

research scholars and industrialists approached us and asked us questions on our topic. We 

weren‘t able to answer few questions, but the professors were kind enough to accept that and 

made sure we learnt it there. It was only during these sessions that we realised how varied the 

topics were, what the current topics in the research areas are, what the industries look for and 

so on. We could also see a clear difference between what professors and people from the 

academia ask about and what the industrialists enquire about. On the whole, these sessions 

taught us a lot and not just related to process engineering. The first day also had an award 

ceremony where awards were given to students and industrialists. An alumnus from the batch 

of 2015 Sai Krishna Sastry, received the award for Best UG Project. 

The second day had lectures by Dr. G.D. Yadav, Vice Chancellor, ICT Mumbai and Mr. 

Binay Dutta, from the West Bengal Pollution Control Board. We attended a few lectures, but 

also wanted to look around and explore the city. Guwahati is a wonderful city; on the banks 

of the river Brahmaputra. And the IIT Guwahati has a sprawling campus. We went shopping, 

bought handicrafts, went for ferry rides and explored nature trails. The climate was very cold, 

C 
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and we had to avoid venturing out in the night. There were cultural programs organized on all 

the three days, but coming from a tropical place like Tamil Nadu where it is hot throughout 

the year, we could not bear the cold there and we stayed indoors. 

My stay at Guwahati was so short, and the conference ended so soon, that it was very hard for 

me to leave the place. The thought of even leaving the place and being back in the grind gave 

me chills because of the memories that place had given me. We learnt a lot even if the stay 

was short. The motivation I got from the people I met there is crucial and that I know now 

that I will never regret the fact that I chose ChemE as a career path. It was indeed an 

experience of a lifetime! 

 

Chemtoons 

Riti Patra, III year Chemical Engineering 
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Following Nature’s Footsteps – Biomimicry 

M. A. Ramya,II Year Chemical Engineering,SSN 

maramya24@gmail.com 

“I think the biggest innovations of the 21st century will be at the intersection of biology and 

technology. A new era is beginning.”- Steve Jobs 

umans are intelligent, no doubt, and have been responsible for various advances in 

the fields of medicine, technology and science. However, due to over exploitation of 

resources we have been creating sustainability issues for the future generations.  

Biomimicry is an upcoming area of interest which tries to tackle problems faced today. 

Biomimicry is an approach to innovation that seeks sustainable solutions to human challenges 

by emulating nature‘s time-tested patterns and strategies. 

Nature has already found solutions for many of the problems faced today. Many plants and 

animals are consummate engineers. The goal of biomimicryis to create products, processes, 

and policies that are well-adapted to life on earth over the long run. Here are some examples 

which incorporate nature‘s brilliant innovations into areas of technology. 

The Pomelo fruit can strike the ground from heights of over 30 feet without showing signs of 

damage, owning to a composite and hierarchically organized peel structure. This structure 

inspired the recent development of an aluminium composite material being considered for use 

in safety applications.  

High-speed trains can literally cause headaches. That's why Japan limits their acceptable 

noise-pollution level, which can be particularly high when the trains emerge from tunnels. 

As they drive through, air pressure builds up in waves and, when the nose emerges, can 

produce a shotgun-like thunderclap heard for a quarter mile. Eiji Nakatsu, a bird-watching 

engineer at the Japanese rail company JR-West, in the 1990s took inspiration from the 

kingfisher, a fish-eating fowl that creates barely a ripple when it darts into water in search 

of a meal. The train‘s redesigned nose — a 50-foot-long steel kingfisher beak — didn't just 

solve the noise problem; it reduced power use and enabled faster speeds. 

These are just a few of the various examples where nature has been the teacher, and man, 

the student. The field of biomimicry is slowly gaining popularity, and will definitely see a 

growth curve in the future. It is high time we realize the importance of respecting nature 

and sustainable living if we intend to keep the ecosystem intact for future generations. 

  

H 
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Pillars of the IIChE Student Chapter 

ChemUnique Team  

IIChE has given me lots of memories and 

lessons.  

1. Team work leads to success 

2. Always have plan B along with plan 

A 

3. Meticulous execution determines the 

success whatever the plan may be 

4. Writing mails professionally 

5. Team work and event organization 

skills 

6. Professional ethics and values 

Our Student Chapter has become a legacy 

now. We have to nurture it, and develop year 

after year. Our dream should be to make it a 

more structured professional body in the 

forthcoming years. We can promulgate 

learning (not studying, as engineering should 

be learned not studied) of chemical 

engineering in innovative way through 

different chapter activities. 

We must aim to establish our Chapter as a 

―system‖. Whoever comes and goes every 

year, the process flow should happen 

continuously. Simply to say, the path should 

be streamlined!   

-GanapathyGanesan, Vice-Chairperson, Class 

of 2015 

Being a part of the council I felt a higher degree 

of responsibility in carrying out tasks. As a team 

we believed in meticulous planning and timely 

execution and that's what we did. 

One of my fond memories with IIChE is the way 

we decided to organise a National Conference for 

the first time. Members in our council hardly 

attended any conferences. We proposed simply 

because we were not allowed by the management 

to organise an individual symposium.  

IIChE is the best place to develop one's 

managerial skills. I learnt to manage a team of 

people with different thought processes and ideas. 

There is no doubt our chapter will turn out to be 

one of the best in the country. We are on the right 

track but we have to push little harder. We must 

be in a position to organise an international 

conference in future.  

The key for its betterment will be only one 

"Collective interest and participation not only 

from the council members but also from our 

students" Real success lies when each and every 

one of us are sincerely involved in the process. 

-SubashBalamurugan, Vice-Chaiperson, 

 Class of 2014 
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IIChE is the lifeline of the Chemical 

engineering department of 

SASTRA. It is one of the best 

platforms to learn and showcase 

your non-academic skills. I served 

in the council for two years and 

each year learnt new things. It made 

me come out of my shell and learn 

new skills that each person requires 

to learn in their college life. Apart 

from academics, I have learnt good 

documentation skills which are 

mandatory to achieve every also 

learnt how to organize an event with 

confidence. This is the best platform 

where I have improved my soft 

skills and team work skills.  

-Rajitha C.H, Vice Chairperson, 

Class of 2015 

 

IIChE Student Chapter is an ornament to SASTRA 

University. This chapter provides a platform for 

students to showcase and enhance their talents and 

knowledge.   

This student chapter gives an insight into good 

leadership qualities, methodology of organizing and 

executing the day to day plans and activities. It 

develops a good relationship among the co students, 

juniors, seniors, professors leaving behind tearful sweet 

memories. 

Also I would like to mention about the involvement of 

the faculty members of our department who are just not 

a mentors but also the persons behind all the praise and 

success. When we gave our 100% involvement in the 

department activity, they gave 200%! 

I started with zero knowledge about the responsibilities 

to be handled. But at the end, I didn‘t just learn the 

work assigned to me, it also refined my managerial 

abilities.  Only with involvement can anything be 

successfully achieved. The student chapter‘s success 

can only be achieved by you (students). It is a pleasure 

seeking opportunity in getting involved in such 

activities at a younger age. It is a once in a life time 

chance for you to excel yourself in getting involved in 

such a student driven activity.        

Our university is the only one which conducts this 

National Conference (CAPE) under the IIChE banner in 

an organized manner. I wish this is expanded by 

organizing many intra and inter college events, 

chemical-alumni meet, inviting more number of 

expertise for giving talks on trending chemical 

engineering growth in the market, create contact 

database of all your seniors, alumni‘s, get advice and 

tips from them and also funding‘s from them which is 

one vital part (though it is already started, make it on a 

larger scale). 

-Maruthi Srivatsan, Chairperson,  

Class of 2015 
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As I write this, I find myself a bit emotional. 

The students of the batch of 2012 and 2013 

were the first members of the IIChE chapter in 

SASTRA, and so the IIChE is very close to 

each and every one of us. It all started in our 

second year (2009), in one of the discussions 

as part of the activities of SCHEMA 

(SASTRA Chemical Engineers 

Association) the idea of having an IIChE 

Chapter in SASTRA. It materialised a year 

later and by 2010 we were all proud members 

of the IIChE. Then we had the challenge of 

having to conduct the national level technical 

symposium - PRAKRIYA in SASTRA as part 

of the activities of The IIChE chapter. I was 

appointed chairman of SCHEMA which was 

the committee responsible for conducting 

PRAKRIYA and it was indeed a life changing 

experience.. I am thankful to the IIChE for 

grooming me and making me industry ready. 

It gives me immense pleasure in noting that 

that The IIChE chapter at SASTRA is very 

active and growing day by day. It has been an 

honour to be associated with the IIChE and 

wishing the current members all the very best. 

I hope that the IIChE student chapter will 

achieve new heights in the years to come. 

 

-Hari Sankar, Chairperson, 

 Class of 2012 

I had a great time being a part of the IIChE 

council. Learning more about the technical 

advances in chemical engineering and 

management aspects such as time management, 

team work and database building along with your 

friends and classmates made it even more 

enjoyable.  

Apart from mainstream academics you get to 

know all the celebrated academicians related to 

chemical engineering and you get to meet them 

and get their first- hand experience about many 

things that they have to share with you. Also I've 

learnt a lot of organisational skills. 

The IIChE student chapter has a lot of potential 

as always and I see it conducting more events in 

the future. One suggestion I would give is to have 

a better financial system and start searching for 

sponsors earlier on so that things don't get hectic 

in the last moment. 

-Lakshmi Priya, Chairperson,  

Class of 2014 

It helped me grow as a team player, learn from 

my teammates, and gain experience to organize 

events. One such event was Prakriya 2012, our 

national level technical symposium. With much 

hard work and commitment from the whole team, 

it turned out to be a grand success and left us 

with great memories to take home. I wish IIChE 

SASTRA chapter is more active in the coming 

years and focuses on alternate energy, pollution 

control and disaster management. I feel group 

discussions, oral presentations and lab-scale 

experiments on these topics could be organized 

within the department, which would help our 

mates come up with innovative ideas, improve 

their presentation skills and gain experience. 

 

-Venkataraman N.V, Chairperson,                          

Class of 2013 
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Gateway to Gate 

Sridhanya H., II Year Chemical Engineering 

sridhanyaharihar@gmail.com 

n the present competitive scenario, where there is mushrooming of universities and 

engineering colleges, the only yardstick to measure and test the calibre of engineering 

students is the GATE. There is a misconception among students that GATE exam is 

meant for M.E. / M.Tech. which finally leads to a teaching career only.  Well that's not the 

actual case. The GATE score of a candidate reflects the relative performance level of that 

candidate. The score is used for admissions to various post- graduate programmes (e.g. M.E, 

M.Tech, and Ph.D.) in Indian Higher Education Institutes with the financial assistance 

provided by MHRD and other Governmental agencies. The score may also be used by Public 

Sector Units (PSUs) for employment purposes. 

GATE is conducted jointly by the Indian Institute of Science and seven IITs (IIT Bombay, 

IIT Delhi, IIT Guwahati, IIT Kanpur, IIT Kharagpur, IIT Madras and IIT Roorkee) on behalf 

of the National Coordination Board –GATE, Department of Higher Education and The 

Ministry of Human Resource Development (MHRD). 

We all know that the ice breaker for any competitive exam goes hand in hand with the 

various criteria and the cut off that tags along with it. We shall now have a peek into the 

criteria and cut off for the top 7 Institutions. 

INSTITUTE CUT OFF YEAR 

IISC Bangalore Rank below 70 2015 

ICT Mumbai Rank below 1500 2015 

IIT Kharagpur  Rank below 750 2015 

IIT Bombay Rank below 150 2015 

IIT Madras Rank below 350 2015 

IIT Kanpur Rank below 600 2015 

IIT New Delhi Rank below 370 2015 

IIT Guwahati Rank below 1300 2015 

 

GATE, for long, has been known to test the Engineering basics in a smart way. Complaints of 

"lengthy" problems have been rare. But the task of mastering an entire course of Engineering 

for a three-hour test, itself gives the test a certain level of toughness. Each year, only around 

15% of all appearing candidates qualify. High percentiles (as high as 99%) are required to get 

admission in M.Tech. or M.E. degree programs in Indian Institutes of Technology and Indian 

Institute of Science, or get shortlisted for job interviews in Indian public sector undertakings 

I 
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Every year the organization which conducts the exam changes the pattern and the 

examination style according to its wish. Last year the GATE exam was conducted by IIT 

Kanpur and it was well managed and conducted.  

Preparing GATE Exam is a challenge for every aspirant. It is utterly imperative to have a 

calm and poised attitude towards the GATE examination. So composition and patience is 

the key to success in GATE. It is also imperative to jot down your priorities. Total dedication, 

proper planning, self-control and apt coaching will see to it that you pass GATE with flying 

colours.If you can answer yourself, then your preparation is easy for GATE. 

 

Applications of Graphene 

Satheesh Kumar, II year Information Technology 

krazy_ideas404@hotmail.com 

Carbon, the magical element of organic chemistry never fails to astonish us with its varied 

applications. Graphene an allotrope of Carbon, almost thin layer of graphite in nanometer 

scale has numerous real world applications, earlier production of graphene used to be a 

herculean task by itself, producing a lot of toxic metal waste but due to novel technological 

innovations it has become a viable process. 

So, how has Graphene scaled up the popularity ladder so much? Partially thanks to its high 

conductivity, offering negligible resistance, and being extremely stable. Being lightweight, 

and great molecular strength with sp
2
 planar structure offers various real life applications. 

Now, recently, Professor Xiangdong Yao and his team from Griffith's Queensland Micro- 

and Nanotechnology Centre have managed to successfully achieve higher efficiency to create 

renewable Hydrogen fuel using metal-organo based Carbon-Nickel catalyst. This paves way 

for greener fuel at much cheaper price, earlier Hydrogen production through electrochemical 

process was limited, as Platinum being the only stable catalyst to perform such process, and 

it's low abundance and high operating cost further made it commercially not scalable. But this 

ingenious piece of new technology has paved way for exhibiting highly efficient hydrogen 

evolution performance and impressive durability. 

This allotrope of Carbon can be difference between life and death in regions seriously deficit 

of clean water, adding oxygen to Graphene turns it into Graphene Oxide and opens up more 

space in the structure for water to flow through. The graphene oxide's 2-D structure enables 

us to stack sheets of it together to make very thin membranes from which water can flow 

extremely fast between these stacked sheets, as there's little friction in its structure.  

Various other applications of Graphene include, it's ongoing research to complete replace the 

silicon chips on the processors while offering even more features on the deck, better lithium-

ion batteries, advanced light sensors, and many more real world applications. 
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