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MESSAGE	FROM	THE	ASSOCIATE	DEAN	

Dear students,  

                      It gives me immense pleasure to launch the inaugural edition of “Chemunique”. The 

Chemical Engineering department of SASTRA University had its humble beginnings nearly 20 years 

back. It has ever since made great strides in various fields and has become a niche course in SASTRA 

University. The department boasts of well-equipped laboratories and investments to the tune of 22 lakh 

rupees have been made to purchase equipments such as fluidized bed dryers, rotary dryer, packed 

adsorption column, various heat exchangers and industrial models of distribution column to name a 

few. It has an excellent library stacked with contemporary books and a massive collection of e-books 

which have benefited the students immensely. 

              We have always laid emphasis on knowledge acquisition and a constant learning process. This 

approach is manifest in our students who are actively involved in industrial projects in companies like 

CPCL (Chennai Petroleum Corporation Limited), BHEL (Bharat Heavy Electricals Limited) and get 

to study abroad under the Semester Abroad Programme (SAP) in prestigious varsities like Harvard and 

MIT. The growing number of students who have become successful entrepreneurs is also an encouraging 

sign. Naturally, this magazine is an extension of our commitment to knowledge and excellence. The 

innovative articles and puzzles speak volumes of your creativity and technical capability. 

      My advice to you would be to make the best possible use of the facilities provided here, acquire 

maximum practical knowledge thereby having a sound, comprehensive learning and more importantly 

to update yourself and stay ahead of the game.  

Wishing you luck and success, 

Dr.R.Kumaresan, 

Associate Dean, 

Department of Chemical Engineering, 

School of Chemical and Biotechnology 
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NOTE	FROM	THE	EDITORIAL	TEAM	

‘Chemunique’ was envisaged as a medium to inform and educate students 

as well as inculcating a sense of responsibility and commitment to the society that 

comes with being an engineer. The magazine features interesting articles, 

interactive puzzles and informative columns about studying abroad and writing 

competitive examinations. The entire process of the magazine from conception 

to fruition has given us immense satisfaction. We would like to thank the 

members of the Indian Institute of Chemical Engineers (IIChE) Student Chapter, 

alumni and teachers for their constant support and co-operation. Before you start 

to flip through the pages, we would like to remind you of Steve Job’s famous 

words. 

“STAY HUNGRY.STAY FOOLISH” 

Enjoy the read! 
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AN	INSIGHT	INTO	CHEMICAL	ENGINEERING	

-Sivasundar. R, III Year, Chemical Engineering.

 

Chemical engineers are people with technical knowledge of chemistry, biochemistry, 
engineering, materials science and information technology and a knowledge in economics, 
management, safety and the environment. The tools used include sophisticated scientific 
experiments, the latest developments in computing and large-scale pilot plants. Chemical 
engineers have a different perspective on scale up, derived from their ability to predict 
using mathematical models and their understanding of equipment and 
manufacturability. Chemical engineers typically believe scale up problems can be 
anticipated providing there is sufficient understanding of the critical variable. Modeling 
the physical properties and equipment provides a better basis for understanding than 
several laboratory preparations. To support science-based scale up it is essential to acquire 
data. Chemical engineers are trained to work quantitatively, using data to support plant 
design. This approach works equally well for process design, provided the right variables 
can be measured. This sometimes presents a challenge as it requires a data rich 
environment typically absent in early process development and engineers must be adaptive 
and proactive in this regard.  
               They do not have the same laboratory flexibility but can be equally creative 
through hypothesis, prediction and use of scenarios. The use of all these knowledge skills 
makes a Chemical engineer stand apart from the rest of the Engineering crowd. But, having 
so much competency within themselves, there arises a question as to where Chemical 
engineers actually fit in?  The answer to this question is actually pretty simple- Almost 
everywhere. Chemical engineers are employed across a wide range of businesses by both 
large and small companies. Chemical engineering remains one of the best-paying 
professions throughout the world with salaries rising by 30% over the last decade. Surveys 
show that Chemical engineers earn more, on average, than other types of engineer and 
more than pure scientists. Chemical engineers are involved in the production or use of 
chemicals, fuel, drugs, food, and many other products. They design processes and 
equipment for large-scale safe and sustainable manufacturing, plan and test methods of 
manufacturing products and treating by-products, and supervise production. The options 
that are available for an Undergraduate in Chemical engineering is given in the pie chart 
given below.       

The pay scale for a Chemical engineer is also on the higher side when compared to that of 
other forms of engineering. According to a survey in the United States of America, it is 
said that Chemical engineering jobs are the highest pain jobs in the country. The median 
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pay for Chemical engineers with bachelor 
degrees was $94,350 as of May, 2012. In 2010, 
there were approximately 30,200 Chemical 
engineering jobs in the U.S., and over the next 
10 years, that number is expected to grow to 
32,000 - a 6% growth rate, which is slower 
than the average for all occupations. Another 
recent survey also states that the median pay 

for Chemical engineers has gone up to $120,000 in the year 2013. The numbers are said 
to be in close range in India as well, with an Undergraduate getting a salary of upto 8 Lakhs 
per annum, which is quite high in a country like India. The median range of salary for a 
Chemical engineer in India is about 4.5 Lakhs. Demand for Chemical engineers’ services 
depends largely on demand for the products of various manufacturing industries. And it is 
a matter-of-fact that this demand is never on the lower grade, especially in the case of a 
Chemical engineer who is considered to be the most “versatile” of all the engineering 
graduates available. 
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NATIONAL	CONFERENCE	TAKES	SASTRA	BY	STORM	

- Sai Anand Rajaraman, IV Year, Chemical Engineering 

 

The Indian Institute of Chemical Engineers, Student Chapter of SASTRA University along 
with the students of Department of Chemical Engineering joined hands to present the First 
National Conference on Advances in Process Engineering (CAPE-2013). It was a two day 
event (18th and 19th October 2013) with activities such as guest lectures from eminent 
academicians and ambassadors of Chemical Engineering. It also consisted of oral and 
poster presentation competitions, with an encouraging amount of external participation. 

  The speakers were the ones who took this conference by storm. It included a fine blend 
of professors from IITs and NIT as well. A few speakers were also from the technical 
background and they emphasised on the need to compliment entrepreneurship with 
engineering. The Plenary Talk was delivered by Dr.Kannan Moudgalya, Professor of 
Chemical Engineering, IIT Bombay on “Sherlock Holmes on a HDPE Reactor”. Followed 
by that, an enthralling talk on role of a chemical engineer was taken up by Dr. 
N.Anantharaman of NIT-Trichy. Optimization techniques was the subject of 
Dr.V.K.Jayaraman’s talk, who was a senior scientist at CSIR-CDAC, Pune. It was a 
moment of pride when our own alma mater, Dr.B.Sridhar of IIT Bombay, took centre 
stage to deliver a talk on Computational Fluid Dynamics. The Oral and poster 
presentations concluded the day. 
Second day started off with a lecture by Mr. Sirish Kumar, CEO of RA ChemPharma, who 
stressed on the need to think big while we study. Dr.S.Pushpavanam of IIT Madras 
followed it up with Mathematical Modelling in Chemical Engineering. Post tea, 
Mr.K.N.Venkatasubramaniam of Essar Oil spoke on the situation of the petrochemical 
industry in today’s world.Dr. T.Ranganathan of IIT Madras delivered the last one of the 
invited lectures.As a part of the conference, Dr.P.R.Naren (Senior Assistant Professor-
School of Chemical and Biotechnology) organized a SciLab workshop, which was greeted 
with a full house at JVC Auditorium. 
“Organizing such a conference for the first time, the whole department had come together 
for such an endeavour which was a successful one. The organizers cherished a lot of 
moments in the conference which wouldn’t have been possible without their teamwork 
and foresight,” quoted Dr.R.Kumaresan, Associate Dean, Department of Chemical 
Engineering, School    of Chemical and Biotechnology whowas visibly proud with the 
work done by his students at such short notice. Mr.T.N.Chandrasekharan of ProU India 
Engineering, who was the chief guest for the Valedictory function, distributed prizes to the 
winners and to the members of the organizing committee. The second edition of the 
conference promises to be bigger and better on imbibing the benefits of this year’s 
program. 
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MY	MIRTHFUL	JOURNEY	INTO	ACADEMIC	WORLD	

      - Dr.P.R.Naren, Senior Assistant Professor, 

       Department of Chemical Engineering 

I am few of those to have had chiseled and nurtured by the finest teachers at all levels of 
formal education, from school to college, both at undergraduate and post graduate years. 
Further, for 4 more years, I was bathed (and baked!!) with sound technical knowledge 
&professional wisdom at the National Chemical Laboratory, Pune by my mentor Dr.Vivek 
Ranade. Given this background, the option to join academia was quite natural and on 
expected lines. I have come across many voices (student voices as well) yelling and 
lamenting at the poor quality of formal education or lack of “quality” instructors. However, 
these student voices seldom remember their past, upon getting matured under the anvil of 
institutes of repute. Thankfully, I had good memory! For a nation with 1.2 billion people 
with median age of about 26 years, a handful of IITs, IISERs, IISc a miniscule in imparting 
“quality” education. We need to establish, proliferate, and promulgate excellence 
throughout the length and breadth of the country so as to ensure that quality education is 
no longer in dire deficit. I submitted enthusiastically into this academic journey with the 
objective of building strong liaison with student community. My vision is to foster 
graduates who are strongly footed in the fundamentals of chemical engineering 
interweaved with professional wisdom and maturity. The journey so far has been exciting 
and I cherish & enjoy every moment of being amidst the students. However, the path is 
not full of roses, and I need to constantly rejuvenate myself. For instance, in the age of 
adolescence, it is quite natural for the student community to get carried away by marks 
and letter grades. To move against the tide and instill the thought that grades and marks 
are outcome of a well-rooted knowledge, not disguised in few sloppy routes is not that 
very easy to be achieved in few days. However, I am fortunate to have seen few students 
who have understood the “value based knowledge” and are not carried away by letter 
grades. Also, I am fortunate to have friends &faculty colleagues, who share this “value-
driven knowledge” system and help me in rejuvenation. I understand that good needs to 
be continuously imparted to the students, until the tip-off point is crossed, and they enter 
the self-sustaining mode. I am of the firm belief that my chemical engineering students 
would eventually been seen as good raw materials for research and would be sought, both 
in industry and academia for their excellence. What more can be a befitting reward, I can 
yearn of my journey? 
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BUDGET	CUT	THREATENS	INDIAN	SCIENCE	

-Chengeri Rajitha, III Year, Chemical Engineering 

Science is often considered to be restricted to laboratory and research reports. In the 

political corridors it is considered to be the least priority area, as evidenced by the budget 

cuts by the government. The Prime Minister may have mentioned that the country should 

aim to double its research expenditure by 2017, to reach 2% of its gross domestic product. 

But the government proposals in India for 2013-2014 budgets indicate that it has actually 

cut research spending. 

The mindset regarding science is that ‘with all the sufferings in the world why invest in 

science?’ However, the HRD minister recently showed his concern and informed the Rajya 

Sabha about the declining number of students pursuing higher studies opting for research-

oriented courses. Today less than 1% of the students pursuing higher studies opt for 

research courses. According to the University Grants Commission, for the year 2011-2012, 

160,872 students enrolled for research courses against the total enrolment of 20,327,478. 

Can steps taken by HRD minister to rejuvenate scientific research be fulfilled by 

infrastructure, for example, by setting up new institutes for science education and research, 

creation of centres of excellence and establishment of new and attractive fellowships? The 

budget cuts and year-long delays in the grants and human resource program are inevitably 

triggering widespread disappointment among scientists. 

Indian science overall needs a facelift. Recently, C.N.R. Rao was awarded the prestigious 

Bharat Ratna. It was indeed a moment of happiness for the whole scientific community in 

the country. People like Rao can be role models for the children who want to pursue 

science as a carrier. It is an exciting area where there is nothing to restrict you and sky is 

the limit for innovation, invention and discovery. However, investment in science is far 

too low in the country. It was indeed heart-rending to hear Rao, who represented the 

growing frustration in the scientific community which is being ignored as cuts to research 

budgets are implemented. Innovations do not happen in a day and financial cuts become a 

deterrent for the growth of science. 

We should not forget how microscope was discovered in Germany when epidemics of 

plague ravaged the country frequently. The count gave a large portion of money to a 

strange man who ground small pieces of lenses in a tube. He used these gadgets to look at 

very small objects. The count remained firm even though the people showed their 

resentment to the distribution of money at the time when plague epidemics in Germany 

required more attention. Indeed something good came out of this and similar work done 
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by others at the other places. ‘The microscope’ has contributed more than any other 

invention for combating plague and other invention for combating plague and other 

contagious diseases. 

The government should realize the importance of science and technological tool and not 

overlook science budget over other issues. It is time that the government creates bigger, 

unbiased funding for research. This is an election year, can we expect something? 
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IN	FOCUS	

    Prof. K. Ragunathan, Assistant Professor,  

Department of Chemical Engineering 

Q. How is the engineering scenario at present days different from that of yours? 

See, at that time it was a 5 year integrated course. We never had so many engineering 
colleges in those days. Hardly, in Tamil Nadu, there were 4 or 5 engineering colleges 
except IIT. REC was a very late entrant. Only 2-3 engineering colleges were very popular. 
One among them was PSG College. Coimbatore institute where I studied was one of the 
engineering colleges to start Chemical engineering after AC Tech College. Number of jobs 
available in core industry for chemical engineers was very less and these jobs were 
cornered by IIT students. You had to go through advertisements. There were no campus 
interviews. Only IITs had campus interviews. It would take two years to get a job in a good 
government organization like Fertilizer Corporation of India or any refineries. 

Q. Tell us about your industrial or teaching experience before joining SASTRA. 

I graduated from Coimbatore Institute of Technology in chemical engineering. Then I 
moved to IIT Madras. Because I wanted to do chemical engineering, I opted for 
Coimbatore Institute of Technology. I was offered direct admission inIISc in the year 1970. 
I got admission in IIT Kanpur. But I was under a firm conviction that I should get into a 
core industry. Because of that I rejected all the admissions and lost one year. I am stressing 
this point because whatever be your academic credential, if you lose one academic year 
now, it will be magnified in your career. So when I realized that it is going to be a time 
bound process, I again started seeking admission in 1971. I was able to get admission in 
the MS programme of IIT Madras. When you lose one year, you lose a lot.Later, I joined 
PhD programme, which I could not complete due to various reasons. Many things 
happened after that, due to which I was unable to stabilize my career between1978-1985. 
I started an industry for fiber glass, I lost heavily. So I took teaching profession in Manipal 
Institute of Technology in 1985, then I switched over to Trichy Distilleries. In 1990, I 
joined Bharthidasan University, in the department of energy. I was appointed as Director 
In Charge for School of Engineering and Technology for two years. After my retirement I 
joined SASTRA. So as youngsters, grab your opportunities and be mentally prepared to 
face whatever comes your way. 

Q. How long have you been working in SASTRA? What are the developments you 
have seen through these years? 

I’ve been working in SASTRA for the past five years. I’ve seen improvement in these 
years. Curriculum has improved to a great extent when compared to other engineering 
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colleges. I can’t see any drawbacks. What you guys get here is more than sufficient to face 
the outside world. 

Q. There are not many core placements in our chemical department, and students 
from chemical department are getting placed in software companies. How do you see 
it? 

It is very hard to get placed in a core sector. Look at the number of students graduating 
every year. In core sector, employment opportunities are very minimal. Compare the 
vacancies available with the number of graduating students. The reason is obvious for why 
you are not getting placed in core sector .Anyone requires an employment first. All the 
chemical industries are facing problem one way or the other. South India Viscose, pioneers 
of viscose rayon production has been shut down. Don’t think by going into core industry 
you can serve there for a long time or by going into software you will lose everything. 

Q. If you are recruiting a final year chemical student for the post of chief chemical 
engineer, what are the rudimentary qualities you will look for? 

First thing is you should have a thorough fundamental knowledge in chemical engineering. 
What you have learnt in B.Tech is very well applied in industries. Previously chemical 
industry was dominated by chemists. They didn’t know engineering. But today chemical 
engineering is fast developing and it has now penetrated into Biotechnology. So youngsters 
should have thorough knowledge and they should update themselves regularly. You should 
learn the art of hard work. Without hard work you cannot achieve anything. 

Q. One change you wish to implement in our department if you are given the freedom 
to do so? 

I’m satisfied with the curriculum, it is frequently updated. Only thing is I will force the 
students to take more interest in writing exams. The degree that is awarded to you should 
be recognized. How is it recognized? Go to an interview and face it. Unless you do well in 
competitive exam conducted by others, you will not get recognition. Write your exams 
with sincerity. 

Q. According to you who is an ideal professor? What does teaching as a philosophy 
means to you?  

It is the duty of a professor to teach effectively and evaluate the students without any bias. 
Teacher should not demoralize any student. 

Q. What is your novel suggestion for a final year chemical student? 

You take any competitive examination like GATE, try to score very good marks and 
always do your M.Tech in core. Because you’ve got admission in IIT don’t try to step out 
of chemical engineering. Try to stick your attention towards core. Doing your further 
studies is important, but getting in core will give you a very good recognition.  
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Q. Heat transfer-2 is a part of our curriculum whereas many universities don’t have 
this course. What is its importance? 

Because nobody bothers to update it. In government, changing or updating curriculum is 
not an easy task. What is taught in heat transfer 2 is very important. Radiation is one of the 
subjects well dealt by MIT. Now, coming to heat exchange network, all refineries, micro-
channels are based on heat exchange network. As I already said, you should know about 
the current developments in the industries.  

Q. What keeps you active at this age? 

I should say it is God’s gift. My health mantra is always getting up early in the morning. 
You should have a very good sleep for 6-7 hours. Even for a headache you take a tablet. 
The number of tablets that you take should be as minimal as possible. Good and deep sleep 
for 6-7 hours is very important for maintaining good health, that too between 1:00 to 3:00 
am. This removes the stress entirely from your body and most of you don’t sleep at this 
time. 

Q. According to you what is the best option for higher studies? 

Don’t join MS programme in India because it takes 3-4 years in India.  Try to do PhD 
abroad. In India it takes around several years. This affects mental health. After your B.Tech 
avoid joining any course that is not time bound. You can do M.Tech in India by writing 
GATE exam. Even private sector recognizes your GATE score. Definitely topper of the 
GATE exam will be called for the interview by Reliance or any other top companies. They 
want talented people to handle their plant where they have invested crores and crores of 
money. 

Q. Given a choice which course would you like to teach? 

Except process control, I have developed skills in all other subjects. All subjects are my 
favorite and all these are important parts of chemical engineering. Because I have been 
teaching process calculations for a long time, I have solved more number of problems.  

Q. Any other message for the student community? 

You are young, your mind is young. Use your time effectively and preciously. Don’t waste 
your precious youth. One thing I want to stress is MIT or Harvard can come to you at any 
time, but the time which you lose will never come back. I always suggest students to read 
as many books as possible. 

	
	



13 
 

MAKING	OF	GLASS:		
MICROWAVE			Vs			CONVENTIONAL	MELTING 

   -Dharini Aravamudhan, IV Year, Chemical Engineering 

  In the past 20 years, the microwave oven has become an essential appliance in most 
kitchens. Faster cooking times and energy savings over conventional cooking methods are 
primary benefits. Although the use of microwaves for cooking food is widespread, the 
application of this technology to the processing materials has the potential to offer similar 
advantages in reduced processing times and energy savings. 

In conventional thermal processing, energy is transferred to the material through 
convection, conduction and radiation of heat from the surfaces of the material. In contrast, 
microwave energy is delivered directly to materials through molecular interaction with the 
electromagnetic field. In heat transfer, energy is transferred due to thermal gradients, but 
microwave heating is the transfer of heat electromagnetic energy to thermal energy and is 
energy conversion, rather than heat transfer. This difference in the way energy is delivered 
can result in many potential advantages to using microwave for processing of material. 
Since microwave can penetrate materials and deposit energy, it can be generated 
throughout the volume of the material. The transfer of energy does not rely on diffusion of 
heat from the surfaces, and it is possible to achieve rapid and uniform heating of thick 
materials. In traditional heating, the cycle time is often dominated by slow heating rates 
that are chosen to minimize steep thermal gradients that result in process-induced stresses. 
For polymers and ceramics, which are materials with low thermal conductivities, this can 
result in significantly reduce processing time. Thus, there often is balanced between 
processing time and product quality in conventional processing. As microwaves can 
transfer energy throughout the volume of the material, the potential exists to reduce 
processing time and enhance product quality. 

In addition to volumetric heating, energy transfer at a molecular level can have some 
additional advantages. Microwaves can be utilised for selective heating of materials. The 
molecular structure affects the ability of the microwaves to interact with materials and 
transfer energy. When materials in contact have different dielectric properties, microwave 
selectively couples with the higher loss material. This phenomenon of selective heating 
can be used for a number of purposes. In conventional joining of ceramics or polymers, 
considerable time and energy is wasted in heating up the interface by conduction through 
the substrates. With microwaves, the joint interface can be heated in-situ by incorporating 
a higher loss of material at the interface. In multiple phase materials, some phase may 
couple more readily with microwaves. Thus, it may be possible to process materials with 
new or unique microstructures by selectively heating distinct phases. Microwaves may 
also be able to initiate chemical reactions not possible in conventional processing through 
selective heating of reactants. Thus, a new material maybe formed. 



14 
 

In recent literature, many researchers report non-thermal phenomenon that have been 
broadly termed “microwave effects”. Examples of microwave effect include enhanced 
reaction rates of thermosetting resins during microwave curing and faster densification 
rates in ceramic sintering. Although there is considerable debate over the existence of 
microwave effects, many papers quench of reduced thermal gradients possible within 
microwave processed materials. Critics of the microwave effect often claim that difference 
can be attributed to poor temperature measurement and control of experimental conditions 
that result in systematic error.  

Although direct heating by microwaves can offer advantages over conventional heat 
transfer, the different mechanism of energy transfer in microwave heating has also resulted 
in several new processing challenges. Because energy is transferred by electromagnetic 
field will result in non-uniform heating. As materials are processed, they often undergo 
physical and structural transformations that affect dielectric properties. Thus, the ability of 
microwaves to generate heat varies during the process. Sharp transformation in the ability 
of microwaves to generate heat can cause difficulties with process modelling and control. 
Understanding the generation, propagation and interaction of microwaves with materials 
is critical. Because the processing equipment determines the electromagnetic field, the 
design microwave equipment is particularly important. The properties of the 
electromagnetic field, chemical composition of the material being processed, structural 
changes that occur during processing, size and shape of the object being heated, and the 
physics of the microwave/materials interactions all complicate microwave processing. 

Conventional Melting: 

Glass products, such as sheet glass, container glass, fibre glass and optical glass, have 
become a part of people’s daily life. The conventional glass melting process is a 
continuously operated high-temperature process converting a batch of raw materials into 
a workable melt. During this process, heat is transferred from the hot stream of a high-
temperature heat reservoir to a compartment (a chemical reactor) in which the batch-to-
melt conversion is brought about. In the majority of cases, the heat required for the process 
is made available by the combustion of fossil fuel. The heat set free in the combustions 
space is transferred to the batch and the glass melt passing through the basin. At the 
working end of the basin, a mass flow of a single-phase glass melt (essentially free of 
bubbles and crystalline relicts) is continuously extracted at a constant temperature. This 
mass flow goes together with a continuous extraction of heat from the furnace. It thus takes 
the role of a “cold stream” in the system. From this point of view, the entire set-up of a 
glass melting tank furnace may be considered as a heat exchanger system comprising a hot 
stream and a cold stream involving chemical turnover.  

There is a large variety of glass products with varying characteristics and, hence, varying 
production and processing routes. While recognizing the variability, the process 
description will focus on the main steps that are found in virtually all glass plants. The 
process of manufacturing quality glass is comprised of six basic steps: (1) raw materials 
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selection, (2) batch preparation (i.e. weighing and mixing raw materials), (3) melting and 
refining, (4) conditioning, (5) forming, and (6) post-processing (i.e. annealing, tempering, 
polishing or coating). The technologies employed in each step depend on the product 
manufactured.
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ROLE	OF	CHEMICAL	ENGINEERS	IN	MITIGATING	INDIA’S	
ENERGY	DEMAND	

     - Vidya Vijay, III year, Chemical Engineering

According to a report in BP Energy Outlook 2035, India is likely to become the largest 
source of energy demand growth in the world by 2035. The growth in demand for energy 
in India will surpass countries like Russia, China etc. The demand for energy in India is at 
a 132% growth rate. Over the next two decades, India’s energy consumption is also 
expected to grow at a significant rate of 11%. Today India is the fifth largest energy 
consumer in the world. According to statistics, India consumed around 536 million tonnes 
(25mt of coal, 42mt of lignite, 211.42mt of crude), 46.5 billion cubic metres of natural gas, 
and 755,847 gigawatt-hours of electricity as of 2012.Petrol consumption rose to 1.379 
million tons from 1.278 million tons a year ago. Consumption of LPG, where the 
government has restricted the supply of subsidised cylinders, rose to 1.4 million tons from 
1.3 million tons in 2013. At this rate, all of our non-renewable energy sources will be 
depleted by 2060. 

This will increase our dependency on imports of fossil fuels like coal as well in addition 
to our oil imports. Recently, India has overtaken Japan as the world’s NO 3 crude oil 
importer. India’s dependency on foreign oil imports has been the main cause for fuel price 
hike for the past few years. As per the report in Times of India, petrol price was hiked by 
75 paise and diesel by 50 paise a litre, as of 2014, as rise in global oil rates and fall in rupee 
value increased the cost of production. Ultimate result of this is inflation. This is indeed 
an issue that chemical engineers must play a role in saving, for securing the future of our 
country. 

What we must do is offer practical solutions. Chemical engineering is intellectually 
challenging and creative as any engineering science, but what makes our field unique is 
our ability to turn invention into innovation. We have already contributed to the 
development of alternate energy resources such as solar power, wind power, nuclear 
energy ,energy from biomass feed stocks, hydrogen power etc., to name a few by making 
use of chemical engineering principles, feed stocks can be used to generate electricity, 
produce fuels for industrial and residential purposes. Newer technologies are being 
developed to produce considerable energy from these resources. But cost effective 
strategies have to be developed to reduce the dependency of our country on non-renewable 
resources. Domestic supplies are dwindling and pollution by the combustion of fossil fuels 
is also a major problem. So chemical engineers must come up with suitable tools and 
techniques to overcome these challenges. 

Research has been made by chemical engineers to obtain energy feasibly from sources 
such as hydrogen, nuclear, solar and wind power. Let’s take hydrogen fuel for an example. 
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Hydrogen is the most abundant element in the universe; hence there is no threat of 
depletion. But the only disadvantage is that using hydrogen as a fuel is more costly when 
compared to other sources. Researchers have come up with new technologies to 
commercialize hydrogen fuel in a cost effective manner. Efforts are in progress to develop 
fuel cells that run on hydrogen. Similar is the case with nuclear energy. Nuclear energy 
generates less greenhouse gases than any fossil fuel. Advanced technologies have been 
developed to improve safety, increase output and extend lifetime of nuclear power. 
Another significant progress can be seen in the usage of Wind power. Chemical engineers 
have developed new materials, sensors and control systems for efficient operation of the 
system for collecting wind energy and converting to electricity. 

Even though there has been significant progress in the field of energy engineering, one of 
the biggest hurdles to implementing a new energy technology has always been 
infrastructure. Energy producers and distributors need the infrastructure to supply demand 
for their fuel. And the reasons for this increasing energy demand seem to be 
industrialization, globalization, economic growth etc. Only if India steps up production by 
innovative & newer technologies to fill the gap left through depleting oil & gas reserves, 
then we can meet the standards of developing countries in terms of feasible use of energy. 
Hopefully, we, chemical engineers, can find a way to solve this dilemma and make these 
energy sources not only environmentally friendly, but also cost-effective, thus mitigating 
our nation’s energy demands. 
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REVISITING	SASTRA	

                                                          -Ayush Rajan, VA Tech WABAG 
 

We would like to give you a pleasant feeling of nostalgia by asking you to share your 
experience in SASTRA and also about your current exposure in your University/college. 
If you could share your experience and give advice, it will be helpful for the present 
students, who try to carry the torch forward which you have lit in the department.  

Kindly share your experiences and knowledge to progress our department. 

Questionnaire: 

Q. Tell us about your college life in SASTRA? 

College Life in SASTRA kicked off very simply but as I moved ahead it became more and 
more interesting with good friends and excellent faculty members in Chemical 
Engineering department.  

Q. How did your life in SASTRA helped in molding your career? 

Focused approach and proper guidance of faculty members helped a lot. Also SASTRA 
helped in making me realize my responsibilities, development of interpersonal skills and 
achieve great academics. 

Q. Your happiest/proudest moment in SASTRA? 

When I got placed in VA Tech WABAG (on 22nd August 2012).  

Q. What were your favourite courses? 

CRE-I, II / Heat Transfer / Fluid Mechanics / Particle Mechanics. 

Q. Were you involved in any other activities apart from academics? 

Yes, I was involved in placement activities during my final year and also for organizing 
PRAKRIYA.   

Q. Your success mantra/ tips for achieving success? 

 Be focused and clear what you have to achieve.  

Q. Can you please brief us about your final year project / Internship experience (if 
he/she has done)? 

We did our final year project on “Feasibility of CFB based on pressure drop “under the 
guidance of Dr. P R Naren. 
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Q. Why have you chosen this job? 

 Because I wanted to work for a core sector and this is the best company for me. 

Q. How far you are able to relate what you have studied and what is followed in your 
industry/company? 

There are many design parameters that I am able to co relate such as designing of Heat 
Exchangers/Evaporators/ Crystallizers. Also a lot about water chemistry and 
Environmental engineering. 

Q. Apart from B.Tech degree, what skills one should develop to attain a good 
designation in an industry/company? 

Apart from degree one should following good skills: 

a. Leadership Skills 

b. Sense of responsibility and ownership. 

c. Result orientation. 

d. Self-confidence/innovation. 

Q. Tell us about your company? 

 I work for VA TECH WABAG which is an Indian MNC in the field industrial, wastewater 
and desalination water treatment. 

Q. Is your work place motivating you? If so how? 

Yes it is because we meet great people everytime and there is lot of scope of innovation 
and creativity. 

Q. How one can equip himself to face the challenges to get placed in core sector? 

For core sector mostly you need to concentrate on basic fundas. Also good problem solving 
skills and communication skills. 

Q. Describe your life as an employee in your company? 

My journey with Wabag has been fantastic. Every day we have new challenges to meet, 
different clients to interact and different responsibilities to handle. 

Q. What role are you playing in your company and your responsibilities? 

 My designation is Engineer –Proposals Department. I look after the proposals of different 
industrial water treatment packages and preparation of basic engineering packages. 

Q. Scope for women in the industry/company? 
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Yes there is a great scope. They can work with any department in any part of the world. 
We have many programmes specially to promote ladies. On a lighter note, my boss is a 
LADY. 
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REVISITING	SASTRA		 	

 - Abhinav. S, M.S, Carnegie-Mellon University

The four years at SASTRA were some of the best days in my life. I can attribute this to 
various reasons, but I’ll keep it short here. The major reasons would definitely be: hostel 
life, the amazing peer group that I was privileged to be a part of, the English Literary 
Society and the brilliant faculty of the Department of Chemical Engineering who taught 
the art to me. 

Q. Your happiest/proudest moment in SASTRA? 

There are a lot of happy memories from those four years, but the most treasured would be 
the first time I represented college as a part of the cultural team at Festember 2011 (NIT-
Trichy’s cultural fest). 

Q. What were your favourite courses? 

Inorganic Chemical Technology- (then handled by Prof. Praveen Kumar) 

Thermodynamics –II- (then handled by Dr.P.R.Naren) 

Computer applications in Chemical Engineering-(then handled by Dr.P.R.Naren) 

Computational Flow Modelling-(then handled by Dr.P.R.Naren) 

Q. Tell us about your free time activities? 

My free time activities was limited to attending and later conducting ‘club’ (English 
Literary Society), and occasionally watching movies. 

Q. Your success mantra/ tips for achieving success?? 

Success Mantra: Two tips:  a. There is no substitute for hard work, b. This is something 
that Dr.P.R.Naren taught me and which I implement in my life today: Love and respect 
the subject (The divine field of Chemical Engineering and all its glory!!). 

Q. Tell about your project work experience/ Internship experience? 

I was fortunate to have had a lot of opportunities during my undergrad time. The following 
are the internships and project work that I was involved in 

Summer Research fellowship, Indian Academy of Sciences, Bangalore (June, 2011 – Aug, 
2011) 

Project title: "Boiling Liquid Expanding Vapour Explosions (BLEVEs)”. 
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Summer Research fellowship, Indian Institute of Technology, Madras (IIT-M) (May, 
2012–July 2012) 

Project title: “Grey Water Phytoremediation” 

FOSSEE-IIT-Bombay SCILAB Textbook Companion Internship (Jun, 2012 - May, 2013) 
(Advised by Dr.P.R.Naren) 

Undergraduate (B. Tech) Thesis, Bhabha Atomic Research Centre (BARC), (Dec, 2012 - 
Apr, 2013), 

Thesis title: “Modelling Rn220/Rn222 progeny attachment dynamics in a coagulating aerosol 
system” 

Q. Why have you chosen this particular area in your higher studies education? 

I have always been interested in Thermodynamics and its applications, and so I guess it 
was a natural choice. (I should also acknowledge the persistent motivation of Dr.P.R.Naren 
and Dr.Vignesh). 

Q. What made you to choose this country for doing higher studies / what makes this 
country different from other overseas study destinations? 

USA was always my first choice. The reasons are very simple: Nothing beats the grad 
school life experience here. (Mainly because of the exposure and the diversity of the peer 
group) 

Q. Why did you choose this particular College/University and what do you like about 
it? 

I was very particular about colleges that had research groups in my area of interest. So, I 
chose Rutgers, based on that and all worked out well. 

Q. What surprises did you experience there when you entered? 

The one thing that took a while to sink in would be the grading system. Everything is 
relative grading here, and not absolute. So basically, it not only matters if you do the exam 
well, you should also try to top it or at least be close to the top mark. 

Q. How did the campus change you? 

Rutgers is one of the oldest colleges in the country (Established in 1766). It’s produced a 
lot of notable alumni, including a couple of Noble laureates. The very thought that I was 
walking along the same hallways as they once did gave me goose bumps!! 

Q. Admissions process for getting into your college/ university? 

Admissions process is fairly straight forward: They require the GRE (general) Score, the 
TOEFL score and an online application form duly completed in all respects. (The online 
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application usually asks for up to 3 reference letters, which are to be submitted online 
directly by the referees). 

Q. Cost of studying in your college/ university? 

Tuition Plus Living expenses should add up to roughly $40,000 or so (for a Master’s 
program). (I’m not entirely sure though) 

Q. Any scholarships offered in your college/ university? 

PhD is fully funded, including a tuition fee waiver. Master’s program (MS) is not funded. 
However, students working on a Master’s thesis (Research Master’s) may get paid by their 
respective advisers based on the funds available with them. 
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REVISITING	SASTRA	

-Neeraj Parthasarathy, M.Tech Environmental Engineering, IIT Roorkee 

Q. Can you tell me about your college life in SASTRA? 

My life at SASTRA was pretty normal like any of you. The department, hostel and football 
with friends these are the things that defined my life there. I didn’t take part in any extra-
curricular stuff or organizing any events, the one thing I regret till now. SASTRA provided 
me with various opportunities but I didn’t make an effort to utilize them. But nevertheless 
I still would say the best 4 years of my life was the time I spent there. 

Q. What did SASTRA teach you? 
 

I still remember the day I entered SASTRA as a person who had very less exposure and 
lacked maturity. But through the years there was a lot of change in terms of maturity as 
well I gained a lot of experience. The credit goes to the faculty and my peers as well as my 
juniors and seniors. I learnt what hard work and perseverance can really produce, never to 
give up, team work, and countless other things. It groomed me into what I am today.  

 

Q. Your happiest/proudest moment in SASTRA? 
I have a lot of happy moments and it would be very tough to list them out. But one of the 
happiest was PRAKRIYA’13. It was the department tech fest we organized and it was our 
fourth year, so it involved a lot of sentimental moments. This was mainly because the 
whole class came together and worked as a team and I suppose we managed to make it a 
grand success. I would like to thank our Associate Dean Dr.Kumersan sir and our professor 
Dr. P.R. Naren, without whose guidance we couldn’t have made it that big, and my friend, 
who was also our chairman, N.V. Venkataraman who lead the team very efficiently.  
 
Proud moments are countable. One was during placements, I got rejected by TCS and felt 
really bad for it but I decided to bag all the offers of all the three second day companies 
which I successfully accomplished. Second was my GATE score, which to me is still an 
astounding fact. It made me proud because for the first time in 4 years I got my name on 
the department notice board. I know it is pretty silly but well there is nothing wrong in 
gaining happiness from small things.  
 
Q. What were your favourite courses? 

 
There isn’t a huge list when it comes to favourite courses. I always had a liking towards 
Mathematics from school that continues till date. When it comes to core I like Reaction 
Engineering, Fluid Mechanics, Heat and Mass transfer, Computer Applications in 
Chemical Engineering (CAChE), and fluidization engineering. But more than favourite 
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courses there, I had a favourite faculty, Naren Sir. He was my project guide too. It is 
because of him that I’m here today.  
 
Q. Tell us about your free time activities? 

 
I never spent much of my free time productively. The one major activity was football and 
I do like singing (Not a professional and not that good at it either, just as a hobby).  

 
Q. Your success mantra/ tips for achieving success?? 

The first thing I would suggest is, find out what interests you most and if you are good at 
that. You can easily succeed in it after that. The only ingredients are hard work and never 
giving up come what may. These things are easy to say but pretty difficult to put into 
action. And a sincere suggestion is, participate in activities and events and gain exposure 
both in technical and extra-curricular aspects. SASTRA provides you a good platform for 
doing these. If you lose out on it, you might regret it at a later stage like I do. 

Q. Tell about your project work experience/ Internship experience? 
 

It was an enriching experience. I did my project at National Chemical Laboratories (NCL) 
with my friend ArvindKrishnan under Dr.Vivek.V.Ranade. Our project was to do a 
continuous plant design for an eco-friendly plant growth regulator Ethephon. We did two 
months of our work there. We were given complete freedom and there were no time 
restrictions or restrictions of any sort. We learnt a lot during our stay there. We had good 
exposure interacting with Research Assistants and other PhD scholars there. We had an 
opportunity to build our contacts too and had a wonderful stay there. And rest of our project 
we carried out at SASTRA under Dr. P.R. Naren’s guidance. We learnt a lot under him 
too like working in MS Excel, How to write a project report and a lot on making a formal 
presentation. Overall, we were groomed in technical as well as various other aspects. 

Q. Why did you choose this particular stream in your higher studies education? 
 

The degree that I am currently pursuing is M. Tech in Chemical Engineering but I was 
given a choice of specialisation and I chose Industrial Pollution Abatement. I made this 
choice because pollution abatement is a growing field. It has potential research options as 
well as job opportunities.  

Q. What made you to choose "IIT-ROORKEE"? 
 

I did not have much of a choice. I applied to only a handful of IIT’s through my GATE 
score and got call from two IIT Gandhinagar and Roorkee as the latter was more 
established I chose that. It is a good institution and though it was established as an IIT only 
in the year 2002, it has seen a fast paced growth both in terms of research and placements. 
Hence, I preferred to join here. 

 
Q. What surprises did you experience when you entered there? 
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I was new to the language and had problems communicating. I was actually expecting a 
pretty lonely life but the people here turned out to be really welcoming. They helped me 
out a lot in learning the language and also in settling down once I came in. The institution 
is also huge area wise and has a very good infrastructure. 

 
 

Q. How did the campus change you? 
 

It is more of a professional environment here. I had never experienced it at SASTRA. It 
was time for more maturity. It is a huge transition from SASTRA. I had to put in my focus 
into work and into shaping my career. It has taught me to take life seriously which I failed 
to do before. 

 
Q. Admissions process for getting into your college/ university? 

 
The admissions were through GATE. The cut off for applying is specified once the results 
are out. After application, call is sent to candidates to attend counseling. The seats are filled 
on rank basis. The admission for my course was direct (No interview/test/other procedures) 

Q. Cost of studying in your college/ university? 

The cost of study is very cheap as it is Central Government aided institution. It works out 
to be around 1.5 lakh for the two years including hostel and food expenses. 

Q. Any scholarships offered in your college/ university? 

A monthly stipend of Rs 8000 is provided by MHRD to satisfy your monthly expenses. 
This is done by the MHRD to promote post graduate studies in India.  

Q. Any other opportunities/choices can you recommend for GATE aspirants? 

Using GATE score for job, after coming here, I could see that there are a   hell a lot of 
opportunities for chemical engineers in the North. We hardly know companies there except 
for say CPCL, few cement industries, or maybe fertilizer side. But trust me here it’s very 
wide open. Check online for companies like IFCO, NRL, Vizag Steel, EIL and many other 
public sectors too! They have a separate process which consists of tests and interview. 
Tests have more or less the same pattern as GATE with a few companies that include 
General Knowledge. And also UPSC and Indian Engineering Services are two other 
options. So keep an open eye, browse the internet and you get all the required stuff for 
these companies like their test dates, application etc. We missed out on lot of these. So for 
students who are very keen on jobs, can try for these. Their packages are also really good 
especially the Public sectors. All you have to do is seize the opportunity and work for it :)  
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CALL	OF	MOTHER	EARTH	

    -K.Gopikrishnan, III Year, Chemical Engineering

The words ‘global warming’ and ‘climate change’ have transformed from an abstract term 
to one which has occupied centre stage in global politics. Time and again, leaders of nations 
reiterate their commitment to tackle this menace in various summits. Unfortunately, 
promises have remained as such, mere words. While the developed and major developing 
economies unabatedly follow an environmentally non sustainable production pattern, it is 
the poorest of the poor nations who are facing the brunt in the form of droughts, floods and 
unexpected weather changes. The rapid swallowing of the Maldivian islands by the sea is a 
testimony to the above fact. 

The level of awareness regarding the causes of global warming and consequent climate 
change is on the rise but, the crucial question is: ‘Are people conscious of its impact?’It is 
acknowledged that global warming cannot be fought overnight and a long term strategy that 
adopts a sustainable lifestyle is the need of the hour. It involves realigning the global 
economy to a greener path and gradually reducing the influence of the mighty barrel. The 
worst natural calamity of the past decade, for example the Pakistan floods and the 
Uttarakhand floods in 2013, were a result of global warming.  A recent report of the 
Intergovernmental Panel on Climate Change (IPCC), a UN body, has established a direct link 
between climate change and food security. The decline in crop yields has led to an increase 
in prices. In such a situation the threat of instability looms large, as was witnessed by the 
riots in Asia and Africa when food prices rose in 2008. The report focuses on five key areas 
and its impact. Crop yields have reduced in the last forty years and this has led to increased 
prices. Another worrying fact is that the worldwide wheat output has decreased drastically.  
The depleting natural resources and food shortage would lead to a large scale migration. 
These environmental refugees can threaten human security. The most disastrous impact 
would be the rising levels of poverty and resultant inequality. Scientists reckon that a two 
degree Celsius rise in average global temperature will set the earth on an irreversible path of 
destruction. 

This raises the next question: ‘Have we developed viable and sustainable technologies to 
combat global warming?’ Painstaking Research and Development has led to the emergence 
of alternative energy sources like solar energy, fuel cells, hydrogen fuel and the less 
conventional Tribolectric Nano Generator (TENG). This is an encouraging sign but, some 
of the above mentioned technologies are yet to scale up and achieve capacity. The world is 
facing an unprecedented crisis which can be tackled by developing clean energy. It is time 
for Chemical Engineers to rise up to that challenge and provide innovative solutions. We 
must remember that we don’t inherit the earth from our ancestors; we borrow it from our 
children. 
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INTERESTED	IN	JOINING	BARC???	

         - Sandeep.V, III Year, Chemical Engineering 

Bhabha Atomic Research Centre (BARC) is a dream for most of the Chemical Engineers. 
BARC is at the forefront of India’s quest for Nuclear power production. It is indeed a dream 
come true for any engineer to get into this prestigious organization. Being an engineer at 
BARC not only enhances your carrier but also makes you a vital cog in the wheels of 
development. However information regarding entry into BARC is limited .it is hoped that 
this article throws light regarding employment opportunities at BARC. There are two ways 
of getting into BARC: 

Through GATE 

Candidate must apply online through the link provided in the website 
www.barconlineexam.in. Candidate should pay application fee of Rs.250 only if he is 
applying under General or OBC category.  Other candidates can apply for free of cost. Then 
based upon the GATE score candidate will be called for an interview and will be recruited. 

Recruitment through BARC exam 

Candidate should apply online for the exam in the above mentioned website. Candidate must 
pay the application fee (if any) by downloading the three fold challan and make payment of 
processing fee in any branch of SBI. 

By considering the performance of candidate in the exam he will be called for an interview 
and recruited. After a candidate gets recruited, he/she undergoes a One-year orientation 
course (OCES) where he/she will be paid a stipend. In case the candidate gets admitted into 
an M.Tech he/she can continue her post-graduation in the preferred institution and her fee 
will be paid by BARC. One  has to do his/ her final project in BARC under the guidance of 
a professor from the institution .Then she/he has to undergo a training program  for 4 months 
and start her/his carrier as a scientist officer. 

  Come and be a part of the nation’s development!! 
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Did	You	Know?!?!	

 Bee stings are acidic while wasp stings are basic. 
 The only English letter that is not used in periodic table is J. 
 Intelligent people have more zinc and copper in their hair. 
 A human body contains enough carbon to provide lead for nearly 9000 pencils. 
 The “jiffy” is an actual unit of time 1/100th of a second. 
 It is possible for hot water to freeze more quickly than cold water. 
 Pearls melt in Vinegar. 

                                                                                   Keerthana Krishnan, II Year Chemical Engineering 
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RECENT	DEVELOPMENTS	IN	PAPER	MAKING	
CHEMICALS	

    -M.Ramesh, III Year, Chemical Engineering 
INTRODUCTION 

The production of paper, basically the filtration process of a paper making slurry, requires 

increasing assistance from a variety of chemical additives. There are a broad variety of 

paper and board grades that differ in final quality expectations, furnish composition and 

paper making equipments used. These different grades of paper products rely on a different 

amount of chemical contribution. The quest for increased productivity, as well as 

increasingly demanding final product quality specifications and a variety of environmental 

and economic pressures resulted in almost universal penetration of chemical applications 

to all paper and board grades. Chemical additives using ion papermaking can be divided 

into three groups – general (commodity) and two classes of specialty chemicals – process 

and functional. Process chemicals are used to optimize the production process by 

increasing machine speed, running ability, providing deposit control and reducing the 

steam consumption, retention aids, defoamers, fixative agents, biocides and 

defoamers/antifoam additives are some typical examples of process chemicals. Functional 

chemicals directly affect paper quality and paper properties - colour, water repellency, 

strength, printability, etc. Typical examples of such functional chemicals are dyes, coating 

binders, strength and sizing additives. 

POSSIBLE FUTURE TRENDS 

Future developments in the area of retention and drainage programs will most likely 

concentrate on reducing the impact on formation, increased control over required sheet 

structure and increased robustness to varying chemical environments. Reducing 

conformational rigidity of polymers and increasing specificity of interactions with treated 

surfaces (cellulose binding domains containing polymers) have already started to be 

explored.   

SIZING 

The purpose of a sizing application is to inhibit penetration of liquids into the internal 

structure of the paper. This is done in order to make the final products more resistant to 

water, control the applications of other products (coating, surface sizing) and to control 

spreads of links. Sizing additives may be added through the wet end (internal sizing) or 

applied to the surface of the paper (surface sizing). There is definitive trend in the industry 
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toward surface sizing applications that is mostly related to significant improvements in 

size press technology such as speed sizers, which offer good run ability and allow for good 

economics. There was not a major change in the offered sizing products. The most 

important are still rosin size, AKD, ASA used for internal sizing and stryrene-maleic 

anhydride (SMA), polyurethanes and starches used mainly as surface sizes. 

STARCHES 

Potato starch has several unique properties, including high molecular weight, high 

Phosphate content and high viscosity potential. These allow it to often outperform 

derivatives of corn, waxy maize, tapioca and others. Several modifications of starches are 

available for use, including cationic starches, hydroxyl-alkyl starches, oxidized starches, 

and starch acetates. Starch can be applied internally for fiber-fiber bond development 

through surface application and in coating formulations. Ethoxylated, or oxidized starches, 

are the main components of size press formulations. Their main advantage is low cost and 

the ability to be applied in aqueous media. The main drawback is their low affinity for fiber, 

accumulation in the mill white water and resulting contribution to BOD loading effluent. 

Cationic starches overcome this drawback but do not offer water resistance. Therefore, for 

most applications expensive synthetic surface sizes have to be combined with starch to 

impart hydro-phobicity to the paper. Non-cationic, linear film forming polymers, such as 

CMC (Carboxyl Methyl Cellulose), hydroxyl ethylcellulose, sodium alginate and polyvinyl 

alcohol, are also blended with starch. 

POLYMERIC SIZES 

Major products in this group include Styrene Maleic Anhydride (SMA), Styrene Acrylic 

Emulsion (SAE), Styrene Acrylic Acid (SAA), and Polyurethane (PUR). In last few years, 

Ethylene Acrylic Acid (EAA) surface size was introduced. Some of these polymeric sizes 

have been prepared in the cationic emulsion form and were described in the literature as 

wet-end soft size suitable for mechanical grades applications. 

STRENGTH ADDITIVES 

Although no new strength agents were introduced recently, there are several promising 

developments that could soon change this picture. Polyvinyl amines (PVM) are very 

promising wet strengthening agents, and the complexes formed with CMC were studies 

by pelt on. Highly substituting with primary amine functions starch has been reported to 

increase wet web strength.  
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CONCLUSION 

Despite the apparent lack of breakthrough technologies, the result of a technically sound 

market with cost reduction goal, optimization of existing technologies, and an increased 

focus on product quality and economics, makes our industry well prepared, technically, to 

face future challenges. 
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GOURMET	WITH	CHEMICAL	ENGINEERING!	

    -Theja Pamarthy, III Year, Chemical Engineering 
 

To start with, let us ask ourselves a question. What is Chemical Engineering? The most 

deliberate answer of many would comprise of words like “petroleum, pharmaceuticals, and 

chemicals” and so on. Well!!! Let us face it, chemical engineering is a vague subject to 

give an exact and holistic definition. Pardon me. It’s an art. An art that has existed since 

time unknown and that which has extensively contributed in making every possible 

invention that increases the quality of man’s life. With this gist of the vast discipline, I shall 

begin to introduce the curious analogy I have come up with in trying to pen what Chemical 

Engineering is to me. 

Beauty lies in the eyes of the beholder, they say. I believe that everything in this world 

involves Chemical Engineering. Being a “passionate cook” as I boldly call myself, I would 

take the liberty to relate chemical engineering to yet another art, cooking! Well, can you 

think of a life without toothpaste, a warm cup of coffee in the morning, a sumptuous 

breakfast comprising of cereals and cornflakes, a wholesome lunch with a smoky soup to 

start with and finally end your long day with a light dinner and a delicious sweet?? I 

definitely can’t. Neither can I imagine our existence starved of chemical engineering! You 

might wonder what this has to do with cooking. 

To justify this, let us take the example of the warm little cup of Joe! Some call it an 

addiction, others call it a mandation. Whatsoever it’s name, coffee is the most common 

example of filtration! This humble coffee we consume every morning is a good illustration 

of a basic separation process, being Solid-Liquid extraction where water acts as the solvent 

to extract solute coffee particles. On reusing the coffee decoction, the concentration of the 

coffee mixture gets lighter and the colour fades gradually, also giving it a definite taste. 

Having had a good coffee, we shall now move onto cereals-our breakfast. Cold cereals 

were invented in the late 1800’s based on religious beliefs in vegetarianism. Cereals are 

protein rich fruits of the grassy family which are flattened, crushed and blended with 

sweeteners, vitamins and minerals, dried and extruded into desired shapes. Hence, chemical 

engineering provides us with a balanced breakfast.  

 

Alright! We all had quite a busy morning, so we earn ourselves a bowl of soup to increase 

our appetite for the lunch. Our steamy hero here is yet another sponsor of the discipline that 

we all are attached to. The vegetables are pulped,and the pulp is continuously evaporated 

and spray dried which later undergoes a series of package processing for the consumer to 

boil it to the consistency convenient to them and enjoys their hot appetizer. 
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After a weary day, a splendid dinner comes in our way ending with a mouthwatering sweet 

.Let me suggest my favourite sweet Rasmalai in this instance. Rasmalai clearly explains 

one of the most important mass transfer concepts. Diffusion of condensed milk into the 

flattened cottage cheese pieces is mainly due to the pore diffusion that occurs due to 

concentration difference between the milk and the cottage cheese pieces. 

All in all, it is of my staunch belief that both cooking and chemical engineering are 

mutually inclusive to each other and thereby Chemical Engineering has an enormous scope 

in trying to mitigate hunger in the form of processed foods, multi effect gels. Mahatma 

Gandhi said “There are so many people in the world who face hunger every day that God 

cannot come to them in any form but in the form of bread”, true that it is, as a person being 

gifted with this art and constantly being a part of this noble discipline, I vow to do my best 

to make his words untrue. Will you? 
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IN	FOCUS

Dr.K.S.Rajan, Associate Dean, Research,  

School of Chemical and Biotechnology 

 
 

Q. You have done your UG, PG and PhD in chemical engineering stream. What made 

you choose this stream?  

Truly speaking I was like any other student. I had interest in chemistry and assumed that 

chemical engineering would be something similar to chemistry. I had no idea about it when 

I opted this course. Once I chose, I decided not to look back. I was neither fascinated 

towards electronics nor computer science. Later I stuck to chemical engineering even 

during my PG and PhD. 

Q. Did you ever think of working in a chemical industry after completing your 

B.Tech? 

I had an idea of joining a chemical industry after my UG. Petroleum industries were one 

of my favourites. So I wished to work in any of the refineries left the choice to destiny. I 

wrote GATE and attended couple of interviews. It was more or less like a trial and error 

process. Today we have access to internet where we get to know many things which were 

out of reach during my college days. Sources of information were limited in those days.  

Simultaneously I tried for both industry and teaching. This worked, hence I continued. 

 

Q. As a panel member what do you expect in a student during his/her project review? 

During my B.Tech final year, we concentrated more on experimental research projects. 

We didn’t focus on design projects. My project was about study of hydrodynamics of three 

phase fluidized bed. But later I realised that a design project would help students in revising 

all the subjects they have studied and it will strengthen their fundamentals whereas a 

research project would confine them to a particular domain. If you are interested in doing 

research or experiments you are welcome. This could be done in your third year. From 

your 5th semester you can work with a PG student or faculty and have hands-on experience 

till your 7th semester.  But a good design project will refresh the entire curriculum that a 

student studies. 
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Q. In your opinion should mini projects be made compulsory with credits for a 

B.Tech student? 

When you assign credit to something, the passion goes down. Project is something where 

you need to be more passionate rather than expecting marks. So mini project or research 

need not be a part of the curriculum. We’ll be happy or satisfied even if you don’t get the 

result. If we assign credits, students will take up something which is very routine and will 

concentrate more in getting marks. We don’t want to kill innovation or passion just because 

there is a credit attached to it. But final year projects are given credits because our degree 

has to be acceptable or on par with other universities. 

Q. From the journals you’ve published it is seen that you are inclined towards 

Nanofluids. Why did you find it interesting and what is the relevance of this 

technology in chemical industries? 

My PhD is on heat transfer. Naturally I had interest in heat transfer and wished to continue 

research in it. I’m associated with The Centre for Nanotechnology & Advanced 

Biomaterials (CeNTAB) since 2006 by virtue of which I should contribute something in 

that field. Then I found nanofluid was related to both heat transfer and nanotechnology. 

That is how it started. These are used as emergency coolants. Nanofluids are basically 

dispersion of nanoparticles in a conventional coolant like water or ethyleneglycol-water or 

dowtherm. If we are able to disperse the nanoparticles and maintain their colloidal stability, 

it behaves like a liquid. Thus the name Nanofluids. It is like any other coolant that can be 

stored, pumped or recycled. Its thermal conductivity is higher. Cupric oxide, zinc oxide or 

iron oxide has a thermal conductivity in the range of 40-50 W/mK, while for water it is 0.6 

W/mK. If one volume percent of iron oxide is added we will get 5-10 percent enhancement 

in thermal conductivity. During thermal runaways nanofluids can be used where 

instantaneous cooling is required. The reason why it is an emergency fluid is that, cost is 

involved in procuring nanomaterials and the know-how of converting nanoparticles to 

nanofluids is tedious. So it is reserved for emergency purposes for example in a nuclear 

reactor. It is also used in control of critical electronic equipment where quantity of coolant 

required is very less.     

Q. What is the scope for B.Tech chemical engineers in ASK to do their final year 

projects or research? Are they utilising it to the maximum?  

Frankly speaking I had only two 2 students from chemical engineering doing some 

experiments in ASK. We see mechanical engineers in ASK. If students are interested, this 

is one thermal engineering area where they can work. They can even work on polymer 

materials. We have faculty from chemistry department guiding the students. 



37 
 

Q. Being fully qualified as a chemical engineer, don’t you think students from our 

department too deserve to have you as one of their faculty? 

It is difficult to answer such questions. Timetable is a matter of checks and balances, who 

can fit in where and so on. If I’m not handling chemical courses it means I’m required 

somewhere else or there are people better than me who can handle these courses. I handle 

an open elective course “management of research and development” in your eighth 

semester. Few chemical students have chosen this course. 

Q. What are the essential or fundamental qualities you expect in an apprentice who 

wishes to do a project or research under you? 

First and foremost is that the student should be strong in the fundamentals in that particular 

area of research. For example if you are doing a research in nanofluids or thermal 

engineering you should be strong enough in heat transfer. Second thing is that research is 

depressing. Very often you don’t get results. You should have perseverance in the face of 

obstacles. There are no shortcuts in research. Third thing is that one should be 

methodological in documenting the results. Even if you didn’t get the result the date of 

starting the experiment, reasons for not getting result and other things should be properly 

documented. 

Q. Can you please brief us about your ongoing research or project? How far has it 

progressed? 

We started the activities of the laboratory with two projects. We have come up with good 

findings that we were able to publish. 1) We have developed a scalable method that can be 

used in preparing nano materials at low cost. We developed a method based on milling to 

convert sand into nano particles and that into nano fluids. 2) Increase in thermal 

conductivity is the driving force for any researcher who deals with nano fluids. This is 

accompanied by an unwanted increase in viscosity which many researchers neglect or give 

less importance. We emphasized in reducing the viscosity. When we do a hierarchical 

dispersion of certain oxides in propylene glycol or ethylene glycol we can make enough 

fluids with better thermal conductivity and less viscosity. We have investigated the 

mechanism behind this and how it can be taken forward. 3) We have also redesigned the 

microchannel heat sink using computational methods. We have patented the last two 

findings. 

Q. Why don’t we find chemical engineering programs in many universities or 

colleges? 



38 
 

This course is not a crowd-puller. There had never been a rush for this course which is an 

advantage for chemical engineers. We can take a maximum of 50 students in a year. For 

these 50 we have openings in our country. Chemical engineering is a sought-after course 

in Gujarat and Rajasthan. There are only few takers within Tamil Nadu. Once you step out 

of the state you have wide avenues. We have our alumni working in Essar oil, Reliance 

petroleum and so on.  

Q. Do you think Nanotechnology can improvise Solar Energy and other renewable 

sources of energy?  

Nanotechnology can be used to harness solar and other renewable energy. Just like thermal 

power plant we can have solar thermal power plants. Solar energy can be converted to 

thermal and then electricity can be produced. Other thing is that we can have solar 

photovoltaic cells. The nature of material or semiconductor is modified if we introduce 

nanomaterials in them. The cost can be reduced. We don’t prefer efficiency over cost. 

Instead of thermic fluids we can use nanofluids as a coolant. It is also found that nanofluids 

can retain the solar energy within them.  

Q.  Generally what are the difficulties people face while doing research? 

As I told you, many times research is depressing. Research cannot be result oriented 

always. Even if you don’t get the expected results, you can get some valuable findings or 

information out of that. This is an ideal scenario. But in reality this is not the case. You 

cannot ask anyone for funds saying that you may or may not get the result. So the major 

challenge is that research is result oriented.  One should learn to come out of that. An 

occasional failure here and there should not bring down the interest. You have to be 

passionate and wherever the result leads, you have to take it forward from there.  

Q. SASTRA is a deemed university. What is your take on the funding given to 

research by the government?   

There are a good number of government’ funding agencies (extramural funding agencies). 

And I’m happy to say that we are getting funds and there is no prejudice against us. That’s 

probably because we have proved the agencies that we can do well and we have earned a 

great reputation. Still there are areas where we have problems. When it comes to bigger 

grants, government is ready to give it only to government institutions. So if we require 5 

crores, government asks for an equal amount of commitment from us. Government expects 

the college to bear 30 or sometimes 50 percent of the cost. So we hope we’ll submit better 

proposals and get better grants in future. Even industries support research but only if they 

see immediate benefits. So major funding has to come from the govt. 
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Q. In the US, chemical engineers are the 

highest paid. But in India it is not so. How 

do you see it? 

 A good chemical engineer should earn profit 

to the plant. There was a fresh B.Tech 

chemical student who worked in a small 

industry in Pondicherry. He suggested that 

rectangular ducts can be changed to circular 

ducts so that there is lesser pressure drop in 

transporting high pressure gas. They offered 

to pay him 1.5 lakhs. In US the education 

system is different. Anyone with a B.Tech 

degree is an engineer in India, but in US they 

have something called professional engineers 

(PE) who are highly paid. They should have 

gained professional experience. So they 

contribute better.  

Q. Any other message for students? 

I’ll advice every one of you to write 
GATE. You have to prove that you are 
good in your field. Most of the things are 
taught in SASTRA.  
 

	
	
	
	
	
	
	
	

GATE (Chemical Engineering)  

Rank Holders  

IV Year, Chemical Engineering 

 T.R.K Aditya 
 Sneha R Iyer 
 Mihir Panda 
 P.S Raghavendra Prasad 
 M. Ashwin 
 Priyam Nayak 
 P.C. Seshasai 
 K.A.Ramya 
 A.Prudhvinth Reddy 
 Vignesh (M.Tech, Intg. 

Biotechnology) 

 

   Other Talents: 

Sooraj Kumar is a talented bassist  
and   he plays for the famous 
band   “The Beta Funktion”. 
 

Kowshe Kandasamy is a gifted 
writer and has recently published a 
book on the title “Iyalbum 
Muranum”. 
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Who	am	I??	
 

                                                                     -Kiran Manu Sam, III Year Chemical Engineering 

1) I am usually used in a reciprocating pump. I am calculated by determining the 

difference between the theoretical discharge and the actual discharge of the pump. I 

occur when the theoretical discharge is less than the actual discharge. Reasons why 

I occur are delivery pipe is short, suction pipe is long and pumps running at high 

speeds. 

2) I am a type of boiling. I occur at temperature drops below critical temperature drop. 

When I am present, heat flux is below the critical heat flux. For me to appear, surface 

temperature should be hotter than saturated fluid temperature. 

3) I am used in humidification. I am the energy required to increase temperature 1 

degree of gas plus vapour it has by 1 degree Celsius or 1 degree Fahrenheit. 

4) I am used in membrane separation process. I occur when the membrane rejects the 

solute leading to increase in concentration at membrane surface than in bulk 

solution. 

5) I am applicable to each species in an ideal solution at all conditions of temperature, 

pressure and composition. I give a relation showing that the fugacity of each species 

in an ideal solution is proportional to its mole fraction. 

 

                                                                                                                                    (Answers at the back) 
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Crossword																													

 

                                                                    -Chengeri Rajitha, Vaishali V, III year Chemical Engineering

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ACROSS: 

1. A parameter whose value must be greater than one for parallel reactions. 

2. A system of successive stages to improve efficiency of a process. 

1 16   17  18       2   19  20  

                    

 3            21       

         4           

                    

          5          

        22         23   

           24    6     

                    

      7             25 

26                    

      27  8       28     

9   29                 

                    

  10                  

                    

 30    11       31  32      

12         13           

                    

14           15         
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3. Ink doesn’t reach deep into a chalk piece because this value is very high and sugar solution 

reaches deep into rasagulla because this is low.( 2 words)  

4. A type of controlling process which is isenthalpic. 

5. This method of feeding eliminates some of the pumps and yet permits the final evaporation to 

be done at highest temperature. 

6. A body, for example a cube which does not allow a fluid flowing through it to touch its 

boundary completely. 

7. Production of liquid nitrogen and liquid helium. 

8. Dissolve and remove. 

9. High pressure process for producing gas from coal. 

10. In a waterfall, water flows over rocks (obstruction), creating a hammering noise. This is due to 

the phenomenon of ______. 

11. Flow in table/ceiling fan. 

12. This law is the consequence of the law of conservation of energy. 

13. Carbonation process in a closed soda can is in a state of ______.  

14. Reducing this will prevent boiling point elevation.  

15. This moisture has less vapour pressure than pure water. 

26.    Internal distribution of forces within a body. 

DOWN: 

16. This is caused due to adverse vapour flow conditions in a distillation column which leads to 

flooding. 

17. Type of flow treated in stoke’s law. 

18. Reversible adiabatic process is always ______ (but vice versa is not necessarily true). 

19. Stationary part of a centrifugal pump that provides pressure boundary. 

20. Athletes and car designers seek to reduce ____ in order to lower their race times. 

21. A car is designed in such a way that it has tapering rear section. 

22. Opposite to the direction of bypass. 

23. The rate-concentration curves for these kinds of reactions are parabolic.  

24. This is a rapid cooling operation in order to achieve correct hardness and structure. 

25. Major assumption governing fluid mechanics which helps in deriving average bulk properties. 

26. Calcium chloride is the major by product of this industrial process. 

27.  What is common in all these: Whirlpool, Tornadoes and Hurricanes? 

28. Valve used in continuous adjustment. 

29. Flow is considered to be thermally fully developed if this dimensionless number is less than 

1000. 

30. Higher its height in distillation column more is the pressure drop. 

31. Loading and unloading grain or cement (in/from) them is hazardous. 

32. Heart of cement industries. 

                                                                                                                                                               (Answers at the back) 
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INTERNSPEAK	

- Vignesh, IV Year, Chemical Engineering

Internship at Indian Institute Technology -Bombay was quite a different experience. I had 

an opportunity to do my internship in Organic 1Chemistry, a course we did in third 

semester had inspired me to take it forward. My project was on synthesis and 

characterization of ligands. I synthesized ligands and these ligands were in turn used to 

synthesize metal complexes. The ligand prepared was tested with UV-spectroscopy to test 

its purity and also to verify the ligand. I also got the prospect of working on   equipment 

like Gas chromatography which was used to test the presence of the metal in the complex. 

Metal complexes obtained were also tested for CHN content (Carbon, hydrogen and 

Nitrogen).Overall it was a wonderful experience at IIT-Bombay which gave me a basic 

idea on how research works. SASTRA University had provided me the basic platform to 

do an internship.  

Internship at IIT Madras was another eye opener, the atmosphere at IITM is a whole lot 

different. The discussion sessions of the lab(group meetings) every week were very 

informative, each meeting will be convened by the Professor, Research Scholars present 

their progress, take inputs from fellow Scholars. There were seminars on Mathematica, 

LaTeX, formatting in MS Office which were very informative. Apart from this we were 

allowed to attend the Professor’s Multi Phase flows Course along with fellow IITians, 

which was a new experience. Overall, the two Institutes have shaped my interest in 

Research and I should thank SASTRA’s name for opening up the opportunity   and 

chemical Department staff for creating the interest in the subject. 
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INTERNSPEAK			

    - Sudharsan Srinivasan, Rajasekaran M, Seshasai P. C. 

IV Year Chemical Engineering 

As students of SASTRA University we got an opportunity to do a summer internship 

program at the world’s largest leather research institute, Central Leather Research Institute 

(CLRI) under Dr. N. Vedaraman, Sr. Technical Officer, Chemical Engineering division.  

He was working on three projects titled, 

Winterization of Jatropha Biodiesel. Modified Chamois Leather from Jatropha Biodiesel. 

Recycle and Reuse of Sodium Chloride from Leather Industry 

We were given a scope to work on all the projects listed above individually. The ambience 

and wide flora and fauna will make anyone to feel the drop in temperature even during 

summer. CLRI comprises of Chemical, Physical, Biological, Engineering and Information 

Science departments apart from Leather processing division. The well planned 

infrastructure and laboratories made us work on the project with zeal and zest. The 

laboratories are installed with world class equipments from A to Z. CLRI, today, is a 

central hub in Indian Leather sector in the field of research, training, development, science 

and technology empowerment. The Biodiesel project requires basic knowledge of organic 

chemistry which deals with transesterification of triglycerides into Fatty Acid Methyl 

Esters (Biodiesel) and to compute the yield of biodiesel obtained, the basics of process 

calculation is essential.  

The chamois leather project is a case study about the absorption phenomena of leather 

when it is subjected to different oils like Vegetable oil, Fish oil and Jatropha biodiesel.  

The basics of biochemistry and mass transfer are mandatory. Results have shown that 

Modified chamois leather is best produced from Jatropha biodiesel. The third project 

requires the basic knowledge of process calculation for the preparation of salt solution and 

the concepts of unit operations such as Filtration and Adsorption. It also requires the 

fundamentals of biochemistry. To conclude, internship is mandatory to acquire skills 

through continuous learning and to inculcate the habit of applying theoretical knowledge 

into practice. Apart from this, our sincere work along with proper guidance has fetched us 

a publication in “Biotechnology: An Indian Journal”. Last but not the least, “If you cannot 

reach IITM remember that CLRI is not far away”.
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INTERN	AT	CSIR-CGCRI,	KOLKATA	

     - Lakshmi Priya, IV Year, Chemical Engineering 

“Why do you really want to go that far for an internship? Is it for the CSIR brand?  Is it 

because you’ll have another feature to add in your resume? Do you even know the local 

language? How are you going to manage in an unknown city for almost two months?” 

these are just few of the million questions which my mother bombarded me with when I’d 

told her that I got accepted as a summer intern at CSIR-CGCRI, Kolkata . Well, convincing 

her was the easy part.Convincing myself toshed all fear and to take it up was the hard part.  

An in-plant training or internship should not be taken up because it makes your resume 

attractive or gives you another certificate to add to your folder. It’s all about the wholesome 

learning experience of identifying if the field is your cup of tea or not and getting to know 

the research culture.  

After applying for about five different summer internships, the wait for the results was a 

long one. One afternoon, I received a confirmation from CGCRI which stated that I had 

been selected for their summer internship program in the Sol-Gel division. I was thrilled 

for two reasons: one that I finally got an internship and second was that I was going to 

work in a CSIR associated institute.  

For those of you who don’t know, CSIR is the Council of Scientific and Industrial Research 

– the premier industrial R&D organization in India, established in 1942 under the Central 

Legislative Assembly to promote industrial competitiveness and advancement of 

fundamental knowledge. The CGCRI-Central Glass and Ceramic Research Institute is one 

of the first four laboratories decided to be set up under the Council of Scientific &       

Industrial Research, the other three being National Chemical Laboratory, Pune; National 

Physical Laboratory, New Delhi and Central Fuel Research Institute, Dhanbad. It started 

functioning in a limited way in 1944 and was formally inaugurated in 1950. 

CGCRI has various divisions like Bio-ceramics and coating, ceramic membrane, clay and 

traditional ceramics, Fiber optics, fuel cell and battery, Glass, nano structured materials, 

Refractory, sol-gel, materials characterization and non-oxide ceramics. As already 

mentioned I was to work in the Sol-Gel division. The program spanned a period of six 

weeks totally. We were a total of 64 summer trainees spread over all the divisions. Over 

the course of my stay there, I had the opportunity to meet and learn from the senior most 
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scientists and researchers. Most of them were chemistry majors or pure chemical 

engineers. To give you a sneak peek into what exactly happened there, here’s the story. 

I always assumed that working in a research lab meant following rules strictly and stick to 

one particular timing, like for instance I assumed it was another 9-5 job, but instead of 

sitting at a desk, people will work in a lab. Day 1 at the institute proved that all my 

assumptions were wrong. It was then that realisation dawned on me that though every 

individual is supposed to put in 8 hours of work per day, they can choose their timings as 

per their convenience. So to be on the safe side I chose 10am-7pm as my work time.  

Having a very vague idea about the topic, the first one week I was asked to spend 

completely on researching about the topic and familiarising myself with the on-going 

projects under the sol-gel division in the institute. Finally I was allotted to work on “Study 

on Patterning of Sol-Gel Based Silica-Zirconia Thin Films by Soft Lithography”. 

To summarise my work, it was basically on the fabrication and preliminary 

characterizations of patterned silica-zirconia thin films by sol-gel soft lithography. The 

precursor sol for film formation was prepared from tetraethylorthosilicate and zirconium 

propoxide as the sources silica and zirconia (Si: Zr = 3:1, atomic ratio) respectively in 

water-isopropanal-2-butanol medium. Sol-gel dipping technique had been performed for 

thin film deposition on soda lime silicate glass substrate. Soft lithography technique was 

applied for fabrication of patterns of a commercially available CD as master onto the as-

coated films at room temperature. The patterned gel films have been thermally cured at 

different temperatures in air. Characterization of precursor sol has been made by 

measuring its viscosity. Ellipsometric measurement for refractive index and thickness of 

non-patterned films had also been done. Atomic force microscopy (AFM) was used for 

characterization of surface patterns of the films. Presence of metal-oxygen and organics 

were verified by FTIR (Fourier Transform Infrared Spectroscopy) analysis. Visible 

transmission of the films has assessed from spectrophotometer. The patterned samples find 

its application in optical sensor devices. 

The work was split into two stages, namely the experimental stage and the characterisation 

stage. The sol preparation, coating, lithography, etc falls under the experimental stage. 

Whereas the Ellipsometric, AFM, FTIR, UV-Vis analysis fall under the characterisation 

stage. At every point during the internship period somebody or the other was always 

willing to guide me and explain how things work. There was one characterisation section 

for the whole institute and so if you want to use the equipment, standard protocol which 

was followed is that you must apply for that particular equipment two weeks in advance. 
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So you must plan and finish your experimental part accordingly. Otherwise you miss your 

chance to characterise and must wait for another two weeks.  

The best part about the place is that there is no person who is constantly nagging you about 

your CGPA (thank heavens right?) and the only thing that matters is that you must finish 

your work before your deadline. All the research fellows are those who’ve done different 

under-grad studies or have even taken up different jobs before becoming a research fellow; 

ranging from applied mathematics to physics and from biology to nanotechnology; apart 

from chemistry and chemical engineering of course. So it gives you the confidence that no 

matter what, if you really want to do research you can always take it up at any stage of 

your life and under whatever field you want.  

So far it has been about the technical aspect of it. But that’s not all that an internship in a 

new city offers you. You get to know about a lot more people, different cultures, a new 

city and a new way of life. For those of you who’ve never stepped outside your comfort 

zone, it helps build character and instils a sense of new found freedom in your mind. 
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EXPERIENCE @ FOURRTS PHARMA 

                                    - Vamsi Yerra, III Year, Chemical Engineering
It was the end of second year when I went to attend In-plant training at Fourrts Pharma. 

We had just studied subjects like Particle Mechanics, Fluid Mechanics etc., and we were 

interested to know their applications in industries.The company is in Chennai spread over 

250 acres of sprawling area. We were a group of four friends who visited the company for 

training. Our guide was Venkatraman and we had to report to him every morning by 8. 

Even though we were asked to follow the strict timing schedule, we rarely followed! 

The complete IPT was scheduled for 5 days, each day a separate department was assigned 

and each department had a specific work. The day’s schedule went as follows, 

DAY 1:- 

Day 1 consisted of raw material stores. Here they showed where the material was collected; 

rejected material was dispatched, what is the criterion to select materials, the process of 

sampling, quality analysis, checking of raw material demand and availability, storage of 

packaging material. The raw material stores were maintained to the highest standards of 

hygiene. The walls were coated with epoxy coating. The floors were prevented from corner 

edges in order to prevent dust accumulation. A separate air conditioning unit was 

employed for the stores in order to prevent the entrainment of dust in the stores. An 

optimum temperature of 27° C was maintained though out stores as optimum temperature 

for storage. 

DAY 2:- 

We were introduced to an equipment called Granulator. Here we saw various types of 

granulators, pre-processing of feed before granulation, conversion of feed to granules, 

Fluidized bed granulator, separation based on various sizes of granules, packaging of 

granules in big bags to supply to various departments, etc. It was mainly a process which 

we studied in fluid mechanics, followed by particle mechanics, where sieving and 

screening comes into play, seeing the equipments in reality gives us better and deep 

understanding of subject(I may sound like a professor by saying this, but in reality it does!) 

Day 3:- 
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Day 3 consisted of tablet formation. Here we saw the conversion of powdered form 

granules to shiny tablets. The formation of tablets used a punch and die mechanism. 

Various sizes of punches and dies were available depending on the need of the customer. 

These tablets are then coated mostly with sugar syrup. The basic process involves just 

preparation tablets from powder, but these tablets were tested for various tests like stress 

test, fragility test, dissolvability test and time of action test. Only if a tablet passes all these 

tests, is allowed to send to Q&A department, which on sanction can be sent to medical 

authority for approval, after which the tablet is released in market to be bought by general 

public. The multi stage evaluation is a key part as if tablet fails any of standard criteria, 

then it would be a loss of life, which is an irreparable damage!    

Day 4:- 

Day 4 schedule was to complete the capsules followed by bottling and pasting section. 

Similar to tablet preparation, the raw material available for the manufacture of above 

products was also fine powder.This was available from the initial stage of granulator 

department. This powder was directly filled in capsules either manually or automatically 

based on availability of labor, machine and cost of filling. For liquids, the powder was 

dispersed in liquid medium, mostly sugar syrup. The liquid filling machines were 

employed who would fill nearly 700 bottles per minute. 

The paste section consisted of preparation of pates like Iodex, Amrutanjan, etc. Here 

mixers like ribbon mixers were employed for mixing pastes. The powdery substances are 

mixed with waxy material, which acts as dispersal medium for the drug to be delivered. 

DAY-5 

This day was completely dedicated to research and analysis department, known as Quality 

analysis department. This department included nearly 75 scientists who were involved in 

research of various new drugs. One of the new interests involved were drugs for cancer 

using herbs! We were introduced to various sensor as well as testing devices. We even saw 

various equipment’s like gas phase chromatography, liquid phase chromatography. They 

even showed us the sample of new capsule design which would have better impact than 

regular capsules. And finally the Indian and American standard code book for drugs which 

specify the composition of each drug with its weight percentage. 

Finally after the complete visit, a set of formal questions were asked to each one of us. 

Even though we tried our best them, we failed to answer two question.  Later were told by 

the HR person that it’s difficult to answer all questions as it’s difficult to know everything 

about a company in a single week, but they were impressed by our performance 



50 
 

nevertheless. Finally the HR head guided us with the future prospects, he suggested taking 

up a job instead of higher studies as it was the time of recession(it was then in 2012-2013, 

now the season has changed and employers are ready to give jobs). 

Even though we were there only for five days, at the end of the fifth day appeared like we 

were being taken away from something which we were used to. As quoted by one of my 

friends, “All Good Things Come to an End”, so did this trip come to an end, even though 

the professional life is quiet far away from the hustle- bustle life of college, still it is 

amazing in its own way! 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



51 
 

	
	
	
MISUNDERSTOOD			MARIJUANA	

                        - Rahul Srivatsan, II Year, Chemical Engineering

Marijuana is one of the top three drugs that Americans use but it is also the most 

misunderstood and prejudiced. Anyone today would know that marijuana is a drug and 

any drug use comes with its risks (abuse and over dosage). Before we move on to the topic, 

it might help if we know our marijuana better. 

Marijuana, also called Cannabis sativa, is a plant that contains a chemical called Delta-9-

tetrahydracannibal, known as THC. Marijuana is a hallucinogen because it alters the 

brain’s functioning.  It is a depressant as its psychoactive effect gives the user a relaxed 

feeling. The THC enters the blood stream within minutes. It contains something similar to 

a neurotransmitter that fits into a receptor site of the brain. As the brain contains 

innumerable neurotransmitters and many were yet to be discovered in the 70’s, people 

used to call this molecule a cannabinoid (since similar molecules called endocannabinoids 

have the same function). In 1988, people finally discovered that the cannabinoid was 

similar to the actual brain neurotransmitter the Anandamide (name is derived from Sanskrit 

word “Ananda” meaning pleasure). This neurotransmitter in the brain influences pain, 

depression and appetite, and receptor sites for these are located in the basal ganglia, 

cerebellum, and limbic system of the brain. Marijuana decreases body pain, subsides 

stress, increases appetite if medically administered in prescribed amounts. 

Doctors allow cancer patients to use marijuana especially if they are undergoing 

chemotherapy as chemotherapy can have a lot of side effects including loss of appetite and 

pain all over the body. Upon using marijuana patients felt less pain and were able to eat 

owing to the increased appetite caused by the drug. Also, using marijuana is agreed to be 

a better method than chemotherapeuticpill medication, aspillsare stronger and harmful to 

the body. CBD (Cannabidiol) a compound extracted from marijuana helps to reduce 

symptoms of schizophrenia (a stress related mental disorder). 

For those who are looking for some fun side to the whole story, marijuana can also make 

the user feel happy or ‘high’, and make the place they are in and the people they are with 

seem special. It changes perception and awareness, so appreciation of music, flavours, 

sights and humour can be enhanced, whilst time can seem to stretch and distort. 
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It also changes consciousness in ways that allows unusual abstract thoughts, ideas or 

memories to float into the user’s mind. It can make people feel that they are reaching levels 

of understanding and connection beyond what is normally experienced, which can feel 

enlightening. Others feel comfortably drowsy and pleasantly confused, and at higher 

doses, feel sedated. The world might seem to spin, and coordination is affected, a bit like 

being drunk!! Usually, users don’t feel like moving much. This is called being ‘stoned’. 

But we always take fun a bit too far, and like all drugs marijuana also is abused. 

Abusing marijuana kills the cilia that filter harmful pathogens located around the throat 

and lungs. There is a risk of cancer due to marijuana abuse. Other problems from abusing 

it are Laryngitis, pharyngitis, bronchitis, asthma-like conditions, cough, hoarseness, and 

dry throat. It lowers oxygen flow in the body. This means that the heart has to work harder 

to oxygenate the muscles. This can lead to a heart attack. The body automatically develops 

a tolerance for marijuana. This will lead to its increased usage, so as to get the same “high” 

the person first experienced. The hippocampus region of the brain (which is responsible 

for long term memory) is affected. Marijuana tampers with short term memory and it does 

not allow its transformation into long term memory in the hippocampus. All the problems 

arise because the drug is usually introduced into the human system via smoking. One 

alternative is administering CBD which has the same effects without the “high’. 

Researchers are trying newer, less harmful ways of using the drug. Let us hope the ongoing 

research yields better methods of marijuana administration and the prejudice against it is 

lost… 
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PREPARATION	FOR	CAMPUS	PLACEMENT

                                 -Mr.S.N.Sastry, Head,Central Tech and Environment Cell, 

 Aditya Birla Group of Companies

Preparation is the key to achieve success in any field. It is more pronounced when a student 

makes a foray into professional life immediately after graduating from university. 

Discipline with dedication is a must. Confidence and commitment with composure paves 

the way for a smooth transition from a casual student life to responsible employment. 

Critical success factors are appearance, presentation, posture   and usage of effective 

communication. Ease with which one speaks reasonable good English with proper syntax, 

always makes better sense.  While it is important to have fluency and aptness in the English 

language, it is also important to be truthful and honest in all respects. It is better to prepare 

in advance and prevent failure than repent later. 

Practicing helps boost confidence. Confidence comes through consistent and conscious 

practice and also choosing appropriate words at the right time. It is better to avoid 

mismatch of parts of speech to the maximum extent. 

Besides being confident, reliable and accurate in speaking as well as presentation, the 

importance of acquiring various competencies is vital. Nine competencies described here 

are like the basic Mantra’s to achieve your goals.  

Personal effective competencies 

Integrity: Displaying accepted social and work behavior. 

Motivation: Demonstrating a willingness to work. 

Dependability/Reliability: Displaying responsible behavior at work. 

Willingness to Learn: Understanding the importance of learning new information for both 

current and future problem-solving and decision-making. 

Academic Competencies 
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Applied Science: Using scientific rules and methods to solve problems. 

Basic Computer Skills: Using a personal computer and related applications to convey and 

retrieve information 

Applied Mathematics: Using Mathematics to solve problems  

Reading for information: Understanding written sentences and paragraphs 

Business writing: Using standard business English, defined as writing that is direct, 

courteous, grammatically correct, and not overly casual. The main requirement of 

workplace writing is clarity 

Listening to and Following Directions: Giving full attention to what other people are 

saying, taking time to understand the points being made, asking questions as appropriate, 

and not interrupting at inappropriate times 

Locating and Using Information: Knowing how to find information and identifying 

essential information (information gathering). 

Speaking/Presentation: Speaking so others can understand. Communicate in spoken 

English well enough to make one understood by supervisors and co-workers. 

Workplace Competencies 

Business Fundamentals: Determining how the economy functions as a whole. Money is 

allocated and spent to get the work done, and accounting for these expenditures. 

Teamwork: Developed capacities used to work with people to achieve goals. Includes 

social perceptiveness, coordination, persuasion, negotiation, instructing, and service 

orientation 

Adaptability/Flexibility: Being open to change (positive or negative) and to considerable 

variety in the workplace 

Planning/Organizing: Identifying complex problems and reviewing related information to 

develop and evaluate options and implement solutions. For instance, finding ways to 

structure or classify multiple pieces of information. 

Problem Solving/Decision-making: Considering the relative costs and benefits of potential 

actions to choose the most appropriate one. 

Applied Technology: Developed capacities used to design, set-up, operate, and correct 

malfunctions involving application of machines or technological systems. 
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Eight Management Competencies  

Vision & Strategy 

i. Thinking Broadly. 

ii. Strategic Orientation. 

iii. Developing vision. 

Business Acumen 

i. Analytical Thinking. 

ii. Understand Business Environment. 

iii. Financial Awareness. 

iv. Strategic Decision Making. 

Teamwork & Collaboration 

i. Team work. 

ii. Peer Leadership. 

iii. Networking. 

Developing Self & Team 

i. Delegation & Empowerment. 

Customer Focus 

i. Understanding Customers & Segments. 

ii. Service Orientation. 

iii. Relationship Building. 

iv. Innovation 

v. Changing orientation. 

vi. Creativity. 

vii. Innovation. 

Get Results 

i. Planning and prioritization. 

ii. Commitment to Quality. 

iii. Execution. 

iv. Operational Decision making. 

v. Organizational Awareness. 

Communicate to influence and engage 

i. Verbal Communication. 

ii. Written communication. 

iii. Presentation skills. 

iv. Influencing. 

v. Assertiveness. 

Acquiring and demonstrating the above skills greatly enhances your success rate. 
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FOR	YOUR	INFORMATION	

Conference:  

International Conference on Emergence of India as an Economic Superpower: 

Challenges and Opportunities Udaipur, India. April 29, 2014 

	

START 

DATE 

FEST NAME FEST 

TYPE 

COLLEGE 

NAME  

CITY STATE FEST 

DEPARTMENT 

11th-

Sep-2014 

UMO:BOYCOTT 

BAD DESIGNS 

CONTEST 2014 

Online 

Events 

IIIT 

Hyderabad 

Hyderabad Andhra 

Pradesh 

Energy 

12th-

Dec-2014 

FMFP 2014 Confere

nce 

Events 

IIT Kanpur Kanpur Uttar 

Pradesh 

Chemical  

25th-

Apr-2014 

DEXTRA 2014 Technic

al 

Events 

Jaypee 

University of 

Engineering 

and 

Technology 

Guna Guna Chemical 

28th-Jul-

2014 

INTERNATIONA

L CONFERENCE 

ON ENERGY 

MATERIALS 

2014 

Confere

nce 

Events 

Sathyabama 

University 

Chennai Tamil 

Nadu 

Energy, 

Material 

Departments 

Fest 

2nd-

May-

2014 

TECHEXPO 

2014 

Technic

al 

Events 

HMR 

Institute of 

Technology 

and 

Management 

Delhi Delhi Energy 

8th-Jul-

2014 

ICCTET 2014 Confere

nce 

Events 

Akshaya 

College of 

Engineering 

and 

Technology 

Coimbatore Tamil 

Nadu 

 Chemical, 

Energy 



57 
 

ANSWERS

Crossword: 

 

 
 

 

Who Am I? 

1. Negative slip 

2. Nucleate boiling 

3. Humid heat 

4. Concentration polarisation 

5. Lewis Randall rule 
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Send in your Constructive Feedback at chemuniquefeedback@gmail.com 


