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Message from the Associate Dean  

 

Dear all,  

It gives me immense pleasure in releasing ‗ChemUnique Volume 06 Issue 01‘. The Chemical 

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

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

department is under constant reorientation of it syllabus according to the technical 

advancements in the field. Courses like ASPEN Plus have been included to nurture the 

significance of process engineering among undergraduates. The department has been keen in 

incubating and inculcating the concept of learning through research, thereby igniting the 

element of curiosity in young minds. The department takes pride in the resources it has grown 

to accumulate over the past few years. It would be my advice to you to make use to these 

resources and build up your potential. Nevertheless, we are striving to develop new strategies 

across the department and each of which involves renewed engagement and collaboration 

with our largest and most diverse assets: our faculties and students. 

 

Thanking You, 

R. Kumaresan, 

Associate Dean, 

School of Chemical and Biotechnology, 

SASTRA University  
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From the Editor's Desk 

t is our proud privilege to address the Chemical Engineering community through the in-

house journal of Department of Chemical Engineering, SASTRA University- 

ChemUnique. Over the past few years ChemUnique has evolved into an entity that 

ignites creativity and takes the readers to a realm wherein chemical engineering marvels 

are contemplated and understood. 

ChemUnique will continue serving its purpose of rekindling the power of mind and thereby 

produce oracles who shall leave an indelible mark in the field of chemical engineering. 

The Editorial Board acknowledges the support of our Associate Dean who is a source of 

constant inspiration to the student community. We would also like to express our profound 

gratitude to everyone who have contributed to the outcome of Volume 06 Issue 01 of 

ChemUnique and share pleasure in publishing the same. 

“Science is about knowing. Engineering is about doing”  

Henry Petroski 

 

Team ChemUnique 

 

Ananth Raguram G., Editor-in-Chief 

Lokesh J. Pandya, Editor 

Sankili S., Designer 

 

Cover Image:  https://www.solvias.com/img/emo/PHARMACEUTICAL.jpg?m=1496333582 

For constructive criticism, send your feedbacks to chemuniquefeedback@gmail.com 

For viewing previous issues, log on to https://issuu.com/iichesastra 

  

I 

https://www.solvias.com/img/emo/PHARMACEUTICAL.jpg?m=1496333582
mailto:chemuniquefeedback@gmail.com
https://issuu.com/iichesastra


iii 

 

In This Issue of ChemUnique… 
  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

1. The Moon Landing………………………………… by Akash Raman 1 
2. ChemE Startup: Urea ……………………………by Athul Seshadri R 3 
3. Chem Puns…………………………………… by Team ChemUnique 4 
4. A brief insight into drug formulation………... by Ananth Raguram G 5 
5. From grains to chocolates………………………. by Lokesh J Pandya 6 
6. Senior Connect……………………………….. by Team ChemUnique 8 
7. ChemE Snaps…………………………………. by Team ChemUnique 13 



1 

 

 

The Moon Landing 

Akash Raman, IV Year, B. Tech. Chemical Engineering 

akashraman249@gmail.com 

n 20
th

 July, 1969, men extended their dominion to the moon - the first human 

footprint was left on the lunar 

surface. The Apollo 11 

programme was at that time the most 

complicated human endeavour ever 

attempted - to put men where no man had 

ever been, in a most inhospitable and 

perilous environment. With the lives of the 

crew hanging by a thread, the margin for 

error was narrow. But all great innovations 

come from great constraints. 

The spacecraft required electrical energy to 

power its circuits and communicate with 

Earth but the power plant could not be 

heavy. One of the options at that time were early photovoltaic cells coupled with storage 

batteries but the entire system was deemed too heavy to fit on the spacecraft. Use of a 

combustion engine was ruled out because of the mass of fuel that needed to be towed and the 

fire hazard in the enclosed space module. 

The engineers decided to use a hydrogen fuel cell to power the space module. The Bacon 

Fuel Cell to be more precise. Named after its inventor, Francis Thomas Bacon, it was the first 

device of its kind. Although engines that combusted hydrogen to produce heat were available 

at that time, the Bacon cell, the groundwork for which was laid out at the Department of 

Chemical Engineering at Cambridge University, was the first to generate electricity directly 

from the recombination reaction. 

The cell not only offered NASA a reliable means to create energy on the Moon missions but 

also produced water as a byproduct that could keep the astronauts hydrated. Another 

advantage of the fuel cell is that its efficiency only increased with increasing load unlike heat 

engines whose efficiency drops at higher loads. Furthermore, the fuel required - oxygen and 

hydrogen were already onboard the spacecraft for use in its propulsion system. 

Bacon, who was working at a steam turbine manufacturing company, put his expertise in high 

pressure, high temperature processes to good use in designing the first fuel cell - a single 

O 
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chamber device with a platinum gauze catalyst, asbestos cloth for separating the electrodes 

maintained at 200°C and high pressure. He eventually moved to a two chamber design where 

the splitting and combining reactions were separated. When the conditions proved too 

corrosive for the nickel electrodes, he replaced it with lithium-doped nickel oxide. Finally, a 

bi-porous membrane with large pores for the gas molecules and small pores on the solution 

side was designed. 

He demonstrated his concept and produced 0.8 V 

per cell at 230 mA/cm
2
. However, he proved to be 

way ahead of his time and could not attract any 

investors. With funding from the National Research 

and Development Corporation, he developed a 6 kW 

battery exhibiting 60% efficiency but even that 

wasn‘t enough to find his technology any suitors 

until Pratt and Whitney acquired the idea and 

developed it for the Apollo mission. 

In all, the three power plants aboard the Apollo 11 

provided 400 kWh of energy during the space 

odyssey, performing optimally and playing an 

instrumental role in the ―small step for man and the 

giant leap for mankind‖. 

Bacon‘s tryst with the fuel cell began when he read an article in Engineering magazine 

describing the possibility of using off-peak electric power to split water and use the hydrogen 

produced as vehicular fuel. Perhaps, you‘ll find the working problem of your life in a 

magazine too! 

 

Image sources:  

1.  https://www.britannica.com/biography/Francis-Thomas-Bacon 

2. Wikimedia Commons 

 

 

 

 

 

Pun Corner 

If I tell any jokes on chemical kinetics, I’m afraid, there’ll be ‘no 

reaction’ from your side. 

https://www.britannica.com/biography/Francis-Thomas-Bacon
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ChemE Startup: Urea 

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

rathulseshadri@gmail.com  

rea the engine of agriculture, the key to plenty in our crowded, hungry world. 

Without urea, soil fails to associate with other gases, photosynthesis cannot 

function, no protein can form and no crop can grow.  

Corn, wheat and rice, are few of the many crops on which humanity depends for survival. 

Ironically, these crops demand more fertilizers, specifically, nitrogen rich fertilizers. More 

than a hundred million tons of this nitrogen based fertilizer is applied worldwide every year 

for bountiful harvests. Without it, human civilization in its current form could not exist. With 

the growing prices of fertilizers, it is simply impossible to provide all seven billion with their 

accustomed diet. In fact, almost half of the nitrogen found in our body started out in a 

fertilizer industry.  

Currently, commercial synthesis of urea requires carbon di-oxide and ammonia as raw 

materials, which involves a large capital investment, power, government subsidies and also 

contributing to global warming. 

But, what if we can synthesize urea without any capital for raw materials?  

My idea is to start an industry which would extract urea from human urine keeping in mind 

that composts have already been manufactured from human waste. The urine of an average 

human consists of 9.3 g/l urea. If urine is processed on a large scale basis, the yield of urea 

could be increased. The purpose of this start up is to provide quality and cost effective urea 

fertilizers to farmers, reducing the subsidy burden on the government. The location for this 

industry can be multiple. This industry can be set up anywhere because it occupies little 

space. 

The green aspect of this industry is extracting a useful material from human waste which 

controls pollution and recharges ground water. Present day urea manufacturing depends on 

government subsidy whereas by using this method, each farmer can set up his own urea 

manufacturing unit, given the knowledge.  

Technically, the extraction of urea on large scale basis involves the usage of large filter tanks 

which are packed with brick powder. Why brick powder? Recent studies have found that 

brick powder is a good adsorbent of nitrogenous compounds. Urine is passed through these 

filters at a constant flow rate and since brick powder has a higher efficiency to retain 

nitrogenous compounds, urea gets adsorbed to the brick powder. Thus obtained filter 

components can be used as fertilizers. 

U 
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How can we collect raw materials for this industry? Urinals from trains, theatres, malls, 

stadiums, places where human congregations are more, a large quantity of raw materials can 

be collected with little structural modifications, at nominal costs. The nitrogen adsorbed brick 

dust can be marketed like regular fertilizers or it can directly be sold to farmers. 

Quality fertilizers for farmers at almost one tenth of the current market price saving enormous 

subsidies for the government and at the same time contributing to a cleaner environment. 

 

ChemPuns 

Team ChemUnique 

 

1. Chemists are usually good pranksters because they are good with the element of 

surprise. 

2. Industrial Organic Chemistry is a pretty tough paper. People who read that have 

‗alkynes‘ of trouble. 

3. A photon usually travels with minimum luggage because it‘s travelling light. 

4. What do you get when you put a tooth in a glass of water? – A one molar solution. 

5. Never trust atoms. They make up everything! 

6. Nowadays Rajnikanth has become an underflow actor (low collections). That is 

because he usually has large screen openings!  

PS: I had to crack these bad jokes on, because all the good ones ‗Argon‘. 

  



5 

 

A Brief Insight into Drug Formulation 

G. Ananth Raguram, III Year, M. Tech. Chemical Engineering (Intg.)                        

anandunkh97@gmail.com                                                                                                                  

he Pharmaceutical Industry is a multi-million dollar industry that has become a 

significant part of our lives. Our lives have become robust, thanks to advancements in 

medicinal chemistry. Paracetamol, Amoxicillin and other drug names have become 

common terms. 

However, the process of producing these drugs is not that ‗well-known‘. As 

responsible citizens it becomes our concern to know about drug production. Now that we are 

chemical engineers, we should be all the more concerned about the particle mechanics and 

mechanical operations pertaining to the production process. Yes. The objective of this article 

is to deliver the idea of how drugs are formulated and produced.  

Active Pharmaceutical Ingredient (API) refers to the main drug constituent that serves the 

required purpose for intake. This is usually produced in mass proportions and stored. Small 

scale drug manufacturers usually procure these API and excipients from API Manufacturing 

Units. They are tested and approved before being dispensed for the production process. 

 The process begins with the Granulation Unit Operation where there are two types of mixing 

that can be employed.  The wet granulation process is carried out by binding with a suitable 

binder. The wet mixture is subjected to strenuous milling process. This is followed by drying 

and the computation of Loss of Drying (LOD). Then, pellets are formed by compression. 

In the Dry Granulation Process, flakes of the mixture and pellets are formed by the method of 

direct compression.  This method is governed by the Solid Flow Monitor that ensures proper 

flow of the mixture.  

Once the pellets are formed, stringent quality checks for average weight of the pellets and 

uniformity are carried out.  Compression strength estimation is done by shear stress and 

pressure experiments to make sure that the value of the product is in the range of 0.1-1.0%  

Then, the disintegration time is observed in order to determine the shelf life of the product. 

The drug is kept in an observation chamber and is allowed to interact with various conditions 

and its activity is studied. The time taken is referred to as the active time period.  

An eighteen month extension to the active time period is given on the consideration that the 

shelf life of the product increases considerably with better storing techniques. The sum gives 

the expiry date of the product. 

Any good is of no good if not furnished properly. This applies to pharmaceutical products as 

well. Productions of the production process undergo different types of packing based on their 

T 
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administration methods. Capsules undergo encapsulation techniques, whereas tablets undergo 

flavour and colouring essence addition. 

Tablets that require flavour and colouring essence addition are taken into rotating drum that 

rotates at a specific rpm. A nozzle sprays flavour and colour at a specific spray rate. A 2-3% 

weight gain is allowed for the products after flavour addition.  

The products are then packed in foils, cartons or bottles and are sent for retail distribution.                                                                    

 

From Grains to Chocolates… 

Lokesh J Pandya, II Year, B. Tech. Chemical Engineering 

jplokesh1999@gmail.com                                 

griculture is unquestionably the oldest occupation of humankind. After cultivation, 

the crop is harvested and subjected to some operations before storage. The picture in 

the right shows the paintings on the walls of a tomb in ancient Egypt. The one 

below is illustrating the threshing operation, in which the inedible chaff of a grain is 

loosened from the edible grain, while the one below shows the winnowing 

operation, which separates the husk from the wheat. The artefacts found at the 

ancient Egyptian town of Karanis 

convince us that some sort of 

equipment also existed, like the grain 

scoop, sieves and winnowing fork.  

Almost concurrently in India, we had 

these pestle and mortars being used 

for grinding herbs for Ayurvedic 

medicine or spices. The Wheat was 

grinded in traditional chakkis to get 

the Atta (flour). Traditionally, Henna 

leaf was crushed into powder and then 

we had this as a body art what we call as Mehendi. 

A 
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So, in some form or the other, the Mechanical Operations did manifest since the ancient 

times. With the Industrial Revolution, we had innovation in the equipment. 

 Let‘s fast forward to the modern times where most of us are 

chocolate lovers. Socolatophilia it is called. With so many 

consumers and the ever increasing choices for them, 

chocolate manufacturing has now become a highly 

competitive market. How do we actually figure out that the 

quality of one chocolate is better than the other? 

The chocolate viscosity… When we eat 

chocolate, it melts in our mouth, mixes with the 

saliva and gives the mouth feel. The more evenly 

it spreads, the more appealing its‘ taste is. It 

should be smooth but not 

granular.  Particle sizes of 

chocolate also strongly 

influence the mouth feel 

of the chocolate — a very small particle size would produce a 

―smooth‖ sensation in the mouth, while a larger particle size would 

make it gritty. To achieve the desired quality, the particle size has to 

be controlled at the time of production. The ideal size would be 

somewhere between 10-20 µm. A mere particle size can destine the 

success of not only chocolate, but any product for that matter. For 

instance, coffee powder also has a specified particle size of around 

2000 µm, or for crystal sugar, the range is 600-900 µm. The next 

time one is eating a chocolate or drinking the piping hot Filter Kaapi, 

one would be able to appreciate the people and the technology behind it who have processed 

and handled it so well to get the ideal particle size which ensures it‘s quality. What‘s 

interesting here is we have been brewing tea and coffee for ages; even when we didn‘t have 

sophisticated equipment like Particle Size Analysers.   

Image sources: 

1. http://www.reshafim.org.il/ad/egypt/timelines/topics/harvesting_grain.htm 

2. http://exhibitions.kelsey.lsa.umich.edu/galleries/Exhibits/Food/text/farm.html 

3. http://www.bbc.co.uk/blogs/ahistoryoftheworld/2010/10/100th-object-contenders-

5.shtml 

http://www.reshafim.org.il/ad/egypt/timelines/topics/harvesting_grain.htm
http://exhibitions.kelsey.lsa.umich.edu/galleries/Exhibits/Food/text/farm.html
http://www.bbc.co.uk/blogs/ahistoryoftheworld/2010/10/100th-object-contenders-5.shtml
http://www.bbc.co.uk/blogs/ahistoryoftheworld/2010/10/100th-object-contenders-5.shtml
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4. http://2.bp.blogspot.com/_e5MBHXtTth8/TLFzz0ammtI/AAAAAAAAA5Q/w4N-

8DiUIIk/s1600/%5B+Traditional+Chakki+for+grinding+purposes+%5D.JPG 

5. http://www.hennapage.com/henna/encyclopedia/stoneground/grind2a.jpg 

6. https://encrypted-

tbn0.gstatic.com/images?q=tbn:ANd9GcTiaVDOFh7GwuTevssTKXLdNuJlXT0UZb

6ibPB4Q1p9qMLptw0X-Q 

7. http://us-machine.com/images/coffee-grinder/commercial-coffee-grinder.jpg                                                                                                

 

Senior Connect 

Team ChemUnique 

o make it big in life, seniors are a mandatory influence. They leave an indelible mark 

on your core character and their interactions will give you a new vantage point on 

various things. So we, Team ChemUnique thought that dedicating a column for 

seniors to connect with their juniors is pertinent. 

Sindhukavi V U, IV Year, B. Tech. Chemical Engineering  

1. What was the force that drew you towards Chemical Engineering? What was your 

perspective above the course then? 

 

Sindhu: "I am a Chemical Engineer. I never die, I just reach equilibrium." The factor that 

binds me with chemical engineering is the practicality of this discipline. I feel chemical 

engineering helps me acquire a wide variety of skills. This field teaches us technical 

knowledge of chemistry and engineering along with safety, management, economics and the 

environment. I initially thought Chemical Engineering was purely chemistry, after getting 

into the department I realized it is purely mathematics. 

 

2. How do you prepare for the examinations? Would you like to share some tips on getting a 

better GPA? 

 

Sindhu: I try to understand concepts clearly. This would help one to get good scores. 

Listening to classes, getting doubts clarified immediately, participating in classroom 

discussions would help one get good scores, But good scores need not reflect knowledge 

always. 

 

3. Which was (were) your favourite course(s) and why? 

 

Sindhu: My all-time favourite course is Fluid Mechanics. I enjoyed the governing equations 

in Fluid Mechanics. I actually understood that math was the language that all the fluids 

spoke. The practicality of this subject makes it more interesting. I also loved learning 

T 
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https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTiaVDOFh7GwuTevssTKXLdNuJlXT0UZb6ibPB4Q1p9qMLptw0X-Q
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Reaction Engineering. I was so fascinated to understand how catalysts helped in betterment 

of reactions. 

 

 

4.  What are your plans for the future? Higher studies or a job? 

 

Sindhu. I want to pursue higher education. I wish to do PhD directly after my B. Tech. My 

internship helped me identify the field which interests me more. I would like to work on 

milli-fluidics, which aims to understand the dynamics of droplet generation in a milli-fluidic 

channel. I would also like to analyse the dynamics in a micro channel. 

 

5. Could you tell us about the core campus placements in our college? 

 

Sindhu. Our department had high placements this time. Chemplast Sanmar and Manali 

petrochemicals Ltd are our all-time recruiters. Thirumalai Chemicals limited, Super Gas also 

came for placements this year. 

 

6. What would be your advice to your juniors? 

 

Sindhu: Adjust your schedule when you are most productive and creative. If you're nocturnal 

and do your best work late at night, embrace that. Try to learn simulation softwares. Utilize 

your summer vacations for internships. It will help you streamline into the field which 

interests you more. It is important to think about future, but it is more important to be present 

in the now so enjoy your college days along with balancing studies.  

 

 

  

Pun Corner 

A neutron once travelled in an auto. When the 

neutron asked how much to pay, the auto driver 

replied, “For you, no charge.‖  
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Sudharsun V, IV Year, B. Tech, Chemical Engineering 

 

 

1. What was the force that drew you towards Chemical Engineering? What was your 

perspective above the course then? 

 

Sudharsun: Initially, I had a perception that Chemical Engineering was related to Chemistry- 

a common misconception prevalent among the students. Moreover, my uncle is a Chemical 

Engineer himself. He encouraged me to take it. I now have no regrets taking up Chemical 

Engineering. Chemical Engineering has a certain element of magic to it. It is unexplainable in 

words. 

 

2. How do you prepare for the examinations? Would you like to share some tips on getting a 

better GPA? 

 

Sudharsun: (Laughs) You should not be asking this question to me!!  

 

3. Which was (were) your favourite course(s) and why? 

 

Sudharsun: Fluid Mechanics as it involves real time applications and is Omni-present. 

Thermodynamics-II is also my top favourite subject because that lays the basis for reactions 

and involves parameter tuning and reaction feasibility. It excites me pretty much. I also have 

a passion for Modelling and Simulation.  I love computer science. When I came across this 

subject, I realized that this subject was an integration of CSE and Chemical Engineering. 

Naren Sir has had left a huge impact on me and has inspired me to use Open Source 

Software. I am proud to say that I am an Open Software Resource Tester.  

 

4. What does an Open Software Resource Tester do? 

 

Sudharsun:  We generally obtain source codes, tweak it and find matches to problems that 

require solutions. Once we find a match, we generate the solution.  

 

5. Who among the faculty members, do you appreciate the most? Why? 

 

Sudharsun: That is a huge list! Firstly, Dr. P.R. Naren. He has been a friendly mentor to me. 

He is like a close friend to whom you can tell your problems to. He sees to that your overall 

personality shapes up well.  Secondly, V. Alagesan sir. We have had a lot of ‗special 

interactions‘ and they will remain close to my heart. Our AD R. Kumaresan sir is someone 

whom I look up to. I have always wanted to imbibe his positive attitude. His narration of his 

life experiences will be simple yet so deeply embedded with philosophy once should carry in 

his mind. I have to mention at this juncture that Dr. V. Ponnusami Sir is one of my favourite 

professors. One can learn how to himself from him. He is silent usually. However, his work 

speaks volumes of him. Lastly, Dr. V. Saravanan is also an inspiration. He has sound 

knowledge and his way of conveying terms in a concise manner is what amuses me in him! 
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6.  What are your plans for the future? Higher studies or a job?  

 

Sudharsun:  My parents want me to do an MS programme abroad and then settle for a job. I 

want to be a research oriented person with specialization in the fields of catalytic reactions 

and fluidics. I want to drive knowledge to the learning community. I will definitely sit for 

placements. That is because, being in an industry environment will keep me updated of 

modern techniques. You can get that kind of an exposure in an academic environment. 

However my main motto is to drive knowledge to people. I might end up doing a PhD down 

the lane. 

 

7. Could you tell us about the core campus placements in our college? 

 

Sudharsun: Our alumni have been placed in companies like ZifoTech, MRL, CPCL and Dr. 

Reddy‘s lab. Few companies have come for recruitment based on how well our alumni 

perform in their organization. One of the most important I would like to convey is that 

building your resume/ CV is of utmost importance! CGPA comes second. Your CG is just a 

secondary criteria for the companies to reject you. Your resume with details of your IPTs, 

Internships, certification courses and extra-curricular activities will speak volumes of you. 

The logic behind securing placements is being relevant and multi-faceted. 

 

8. Which senior do you look up to? Why? 

 

Sudharsun: I look up to my super senior batch of 2016. They were really friendly and 

approachable. I have a lot of memories with them when I was in second year. Their approach 

towards the department activities was really interesting. 

 

9. What would be your advice to your juniors? 

 

Sudharsun: Personally, I feel that the juniors are easily approachable. However I have 

noticed that they are vulnerable to influence and that makes them dis-harmonic.  I take this 

opportunity to encourage them to discontinue groupism if they have been doing it. It will 

have a negative impact on your working environment in the future. Having pre-notions about 

somebody is sometimes required for efficiency of teamwork. However, don‘t take things too 

personally and hold grudge against each other. Most importantly, respect your faculties. They 

have been through a lot and it takes hard work to stand up in front of you as professors. If you 

show atleast 1% of inclination towards them, you‘ll taste success in life. Ideally, you must 

make them yearn for a batch like yours. Coming to interactions with seniors, we don‘t expect 

formalities and be treated with respect. However in times of trying times like department 

functions, we must get together and function well! We‘re family and not different batches. 

(Jovially)Finally, I leave an open challenge to the juniors that they can‘t get an S grade In FM 

and Thermo II. We will be the only batch to do so!! 
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10. Any legacy which you (or your batch) would like to leave behind? 

 

Sudharsun: I‘ve already told you!! I can proudly say that we one of the best batches the 

department has had. Plus, the S Grades in FM and Thermo II. Isn‘t that quite a legacy to 

leave behind? 

11. Tell us about your recent internship at IIT Madras 

Sudharsun: I recently did an intern under Professor Raghunathan, at IIT Madras on Non- 

spherical particle stabilised emulsions. Emulsions contain two phases and exists as droplets. 

They are stable under certain conditions and their stability is hindered by surface interactions 

and contamination. To avoid surface interactions, we add stabilizers called Pickering particles 

coat the emulsions and try to separate them out. This finds application in drug delivery. The 

drug delivery is much efficient if the particles are non-spherical as they have better cell 

penetration due to the shape adjusting phenomenon. To put it in simple terms, shape adjusting 

phenomenon is the change in surface area and surface properties due to the change in 

sphericity. Hence, spherical emulsion particles are passed through a micro fluidic chamber 

and get deformed. They are then collected in a collecting medium with Pickering particles 

and are thus stabilized.  

I also learned a few non-technical things like how to prepare a report and a presentation. A 

simple and an effective presentation can be prepared by concentrating on the following slides. 

Firstly, a proper introduction and background of the speaker and the topic. The second slide 

should introduce the topic and the objective of the presentation. The third slide should 

summarise the topic and the point to be driven. The fourth slide should list out the 

observation followed by the final slide with a proper conclusion and a discussion about the 

future scope of the topic.  

I was amazed to learn that work culture is what that truly matters. What you do should define 

you and make others respect you; not your age.  

Sindhukavi V U 

IV Year, B. Tech. Chemical Engineering 

Email: sindhukavivu@gmail.com 

 

Sudharsun V 

IV Year, B. Tech. Chemical Engineering 

Email: sudharsunvenkatesan@gmail.com 
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ChemE Snaps 

Team ChemUnique 

1. What is white is actually yellow! 

The image is a snap of the title page of a book called Pygmalion. Pygmalion is a play by 

George Bernard Shaw. The yellowish fade of the paper shows that it is a very old print. But 

how does the white paper actually turn yellow with time? Paper is made from wood, which is 

constitutes mainly of white cellulose. Wood also 

has a lot of a dark brownish substance called 

lignin, which ends up in the paper along with the 

cellulose. To remove the lignin from the wood 

pulp and use it for paper production would be 

un-economical. So, it is modified (not removed) 

during bleaching. The exposure of lignin to air 

and sunlight is what turns paper yellow. The 

lignin molecules, when exposed to oxygen in the 

air, begin to change and become less stable. The 

lignin will absorb more light, giving off a darker colour. However, for a finer grade of paper, 

lignin has to be removed before pulping. How do we manufacture the paper? There are series 

of Mechanical Operations involved. The bark is chipped first, then subject to pulping. The 

pulp is then subjected to bleaching and is refined. Further, it is formed, pressed and dried to 

get paper. If we think of recycling the old paper, the pulping is done by using the waste paper 

and then it is kneaded (not bleached) and rest of the process is the usual. The raw materials of 

ink are pigments, binders, solvent and additives. The pigments are dispersed so that they 

don‘t clump. The solvent, binders and additives are added. The mixture is then subject to 

series of operations such as evaporation, oxidation and precipitation. The printing press prints 

the content using ink on the paper. 

 

 

 

 

 

 

 



14 

 

 

 

2. This bottle is really ‘uptight’! 

The image shows a PET Bottle of the carbonated drink. Despite 

the roaring success of sodas, at that time all carbonated drinks 

had to be sold in heavy, fragile and expensive glass bottles. One 

small thing changed the entire world-the PET Bottle, which is 

light, strong and even more economical. Poly ethyl terephthalate 

can have crosslinks which makes it stronger. It can citrus 

flavoured or caffeinated. Natural sugar would dissolve only in 

limited quantities and would settle down. So, we have artificial 

sweeteners like Alitame (which is 2000 times sweeter than 

Sucrose) which can be added in smaller quantities and get a more 

homogeneous solution. Again we have emulsifiers and other 

additives. The bottle is closed system where there is no mass 

transfer but there can be heat transfer occurring. The system has 

its‘ own kinetic energy. The fizz that bubbles up when you crack open a bottle of soda is 

carbon dioxide gas (CO2), which has high pressure. So, on agitation, the molecules get 

excited and they escape out with force when the cap is removed.    

3. Drop them down slowly! 

The photographs shows freshly formed dew drops 

on a leaf.  The sphericity of the drops definitely 

appeals to the Chemical Engineer in us if not the 

poet! The essential liquid, water is known to take 

the shape of the container. However in this 

particular case it is not so. That is because the 

surface tension concept of Fluid Mechanics is 

involved! The contact angle between the water 

droplet and the leaf surface is in such a way that it 

allows the formation of the dew droplet! So next 

time when you see dew drops on leaves, drop them slowly! 
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Here are some of the ChemE Snaps that 

we thought were interesting! Try 

contemplating and write to us! Send your 

mails to sastrachemeditor@gmail.com. 

 

 

 

 

 

Image Courtesy:  

Akash Raman, IV Year, B. Tech. Chemical 

Engineering 
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