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Message from the Associate Dean 
 

Dear all,  

It gives me immense pleasure in releasing the Volume 08 Issue 03 of ChemUnique, 

the official magazine of Indian Institute of Chemical Engineers (IIChE) Students 

Chapter, SASTRA Deemed to be University. 

The Chemical Engineering department of SASTRA Deemed to be University has been 

growing tremendously for the past twenty years. It has boosted its outreach to a 

commendable position in all dimensions. The department is under constant 

reorientation of its syllabus according to the technical advancements in the field. 

Courses like ASPEN Plus have been introduced to nurture the significance of process 

engineering among undergraduates. Workshops on MATLAB, Open Modellica and 

other such softwares are being conducted on a regular basis. 

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 believes that the students should get practical exposure to the process 

industry than just indoor learning. In this pursuit, our students are encouraged to go 

for Industrial Visits, and undergo In-Plant Trainings and Internships. 

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. 

Dr. V. Ponnusami  

Professor, Chemical Engineering  

School of Chemical and Biotechnology  

SASTRA Deemed to be University.  
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From the Editor’s Desk 
 

It is our proud privilege to address the Chemical Engineering community through the 

in-house journal of the Department of Chemical Engineering, SASTRA Deemed to be 

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, which shall leave an indelible mark in the field of chemical 

engineering. The magazine has been growing with every volume and issue, thanks to 

the readers as well as the contributors. 
 

Mankind took a hundred years to create a periodic table, a few more million years to 

discover the elements, but could take forever to resolve the entangled mystery of 

atoms. 

~Anonymous  

  

This issue of ChemUnique aims to transform the conventional perspective amongst 

the readers about the Periodic Table by breaking the shackles of ignorance. With 

overwhelming curiosity get ready to dive into the depths of the world's known 

mystery, Chemistry. 
 

We would like to acknowledge the support of our Associate Dean Dr. V.Ponnusami, 

who is the source of constant inspiration to the student community. We are indeed 

indebted to Dr. Naren P.R., Assosciate Professor, for his constant support and 

guidance. Under his mentorship, we’ve been nurtured. Our best wishes to Prof. Dr. 

Kumaresan R. who was the very cause for the institutionalization of this magazine. 

 

We would also like to express our profound gratitude to everyone who has contributed 

to the outcome of Volume 08 Issue 03 of ChemUnique and share pleasure in 

publishing the same. 

  

Hope you have a good read! 

 

Team ChemUnique 

Srinivasan S, Editor-in-Chief 

Sathmeeka S, Editor-in-Chief 

Roshan Shahid Zubair ZM, Designer-in-Chief 

Vignesh L R, Editor 

Fathima Shahzeena P S, Editor 

Sindhuja G, Designer 
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A New Era of Elements 
 

Team Chemunique 

 

I always believed Dmitri Mendleev was a great magician. He understood the beautiful 

alignment of nature and predicted the existence of some of its integral elements. On 

30 December 2015, IUPAC (The International Union of Pure and Applied Chemistry) 

filled the seventh row of the Periodic Table by recognizing the invention of last four 

elements officially, though they were initially synthesized between 2002 and 2010. 

They are named as follows. 

1. Nihonium (Nh), element 113 

2. Moscovium (Mc), element 115 

3. Tennessine (Ts), element 117 

4. Oganesson (Og), element 118 

Recognition of an element becomes difficult due to the stringent norms of IUPAC. 

Nihonium was discovered on August 12, 2012 by Kosuke Morita’s RIKEN 

collaborative team in Japan. It was the first chemical element ever discovered in Asia. 

The discovery was formally accepted on December 30, 2015 by IUPAC and IUPAP. 

The element is named after the place it was first synthesized, Nihon is one of two 

ways to say Japan in Japanese. 

Moscovium is a synthetic chemical element. It was first synthesized in 2003 by a joint 

team of Russian and American scientists at the Joint Institute for Nuclear 

Research (JINR) in Dubna, Russia. In December 2015, it was recognized by the Joint 

Working Party of international scientific bodies IUPAC and IUPAP. On 28 November 

2016, it was officially named after the Moscow Oblast, in which the JINR is situated. 

Tennessine was synthesized in the Flerov Laboratory of Nuclear Reactions in Dubna, 

Russia. Evidence of the synthesis was published in April 2010, by scientific teams 

from Russia and the United States of America. The research effort, led by Yuri 

Oganessian, was a collaboration between JINR in Dubna, Russia; The Research 

Institute for Advanced Reactors, Lawrence; Livermore National Laboratory; Oak 

Ridge National Laboratory; Vanderbilt University, Tennessee; and the University of 

Nevada, Las Vegas. Further experiments and analysis later confirmed this result and 

the discovery was verified by IUPAC in 2015. 

Oganesson is a synthetic chemical element. It was first synthesized in 2002 at 

the Joint Institute for Nuclear Research (JINR) in Dubna, Russia, by a joint team of 

Russian and American scientists. In December 2015, it was recognized by 

IUPAC and IUPAP. It was formally named on 28 November 2016. The name is in 

line with the tradition of honouring a scientist, in this case the nuclear physicist Yuri 

Oganessian, who has played a leading role in the discovery of the heaviest elements in 
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the periodic table. It is one of only two elements named after a person who was alive 

at the time of naming, the other being Seaborgium, and the only element whose 

namesake is alive today. 

 

Do they complete the periodic table? No. By the invention of 119th Element, scientists 

will start the hunt for new super heavy elements. No one knows when it would end, 

maybe when we completely solve the puzzled building blocks of chemistry or when 

we completely understand the mystery of an atom. 

 
 

Forms of Periodic Table 

                                                                                                           Team ChemUnique 

 

Left Step Periodic Table 
Charles Janet's left-step periodic table is the most widely used alternative to the 

traditional depiction of the periodic system. Charles Janet was a French engineer, 

inventor and biologist. He organized elements according to an idealized orbital, filling 

various geometrical transformations. It was only later that he realized that his 

arrangement agreed perfectly with quantum theory and the electronic structure of the 

Fig 1. Periodic Table 
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atom. He placed the actinides under 

the lanthanides twenty years before it 

was officially introduced in the 

modern periodic table, and continued 

the series up to element 120. In his 

periodic table, the s-block elements 

were moved to the right side of the 

table and a row upwards, and all 

elements not in the s-block were one 

row lower than in the standard table. He believed that no elements heavier than 

number 120 would be found, so he did not accommodate for a g-block. He also 

envisaged an element zero whose 'atom' would consist of two neutrons and he 

speculated the presence of heavy hydrogen (deuterium). Unfortunately, he died just 

before the discovery of the positron and heavy hydrogen. 
 

ADOMAH 
This form of periodic table was constructed by Valery 

Tsimmerman. It was named after the biblical character 

Adam. ADOMAH table is an adaptation of the left step 

table. Unlike the modern Periodic table, groups are 

horizontal and periods are vertical.  Each strictly vertical 

column of the table has the same value of the principal 

quantum number ‘n’. Each block of elements has the same 

value of the secondary quantum number ‘l’ (Azimuthal 

quantum number). The four blocks of the ADOMAH table 

can be rearranged such that they fit, equidistantly spaced, 

inside a regular tetrahedron which when manipulated 

would fit into a cube. Hence it is also referred as 

Tetrahedral Periodic Table. Also, to resolve the dual nature 

of Hydrogen and Helium, they are placed in the s-block as 

well as in the p block Due to its functional architecture, 

ADOMAH table  provides the most convenient way of 

deriving electron configurations. 
 

Curled Ribbon Periodic Table 
Curled Ribbon Periodic Table was created by James Franklin Hyde in 1975. Hyde, an 

American an organosilicon chemist, inventor and who was considered as “Father of 

Silicones”, gave Silicon the centre stage (in the beige section in the middle of the two 

circles), highlighting how this element is connected to many others in the table. The  

Fig 2.1. Left step periodic table 

Fig 2.2. Adomah 

https://en.wikipedia.org/wiki/Block_(periodic_table)
https://en.wikipedia.org/wiki/Tetrahedron
https://perfectperiodictable.com/novelty.html
https://en.wikipedia.org/wiki/Organosilicon
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table was published in the student 

magazine ‘Chemistry’ which was run by him 

post his retirement. The table still starts in the 

centre of the right circle with hydrogen, before 

spiralling out into the different groups. One 

striking feature is that the lanthanides were all 

squeezed in a space reserved for just three 

elements, thus causing the small protrusion. 

 

Giguere Periodic Table 
This is a 3-D periodic table constructed by Paul 

Giguere in 1965, based primarily on the 

electronic structure of the atoms. The four main 

groups of elements are separated according to 

the type of atomic orbital being filled. It looks a 

little like a signpost with three different signs 

pointing in different directions. Elements are 

filled on the front and back of the billboard. To 

account for the characteristic feature of 

hydrogen, it is placed on top of all the elements.  
 

Spiral Periodic Table 

This spiralled table was created in 1964 by the 

chemist Theodor Benfey. Starting in the middle 

of the spiral with hydrogen, it swirls outwards in 

atomic number order before branching off into 

the transitional metals, lanthanides, actinides, 

and the currently undiscovered super-actinides. 

The rows of standard tables are represented by 

spiral periods, and the columns, by spiral radii. 

The special element series (Lanthanides and 

Actinides) appear here as spiral derivations. 

 

References: 

https://www.meta-synthesis.com/webbook/35_pt/pt_database.php 

https://www.sciencealert.com/think-periodic-tables-all-look-the-same-think-again 

Fig 2.3. Curled ribbon periodic table 

 

Fig 2.4. Giguere periodic table 

 

Fig 2.5. Spiral periodic table 

http://www.meta-synthesis.com/webbook/35_pt/pt_database.php?PT_id=525
http://www.meta-synthesis.com/webbook/35_pt/pt_database.php?PT_id=525
https://en.wikipedia.org/wiki/Extended_periodic_table#Superactinides
https://www.meta-synthesis.com/webbook/35_pt/pt_database.php
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Elements in the Periodic Table: Facts and 
Quiz 

 

Pranaav S 

First Year 

spranaav1850@gmail.com 

 

Lesser-known facts about the ‘Periodic Table and its 

elements’ 

• Dmitri Mendeleev is widely regarded as the father of the modern periodic table. However, 

he was not the first to create a periodic table based on the atomic masses. John Newlands, a 

British chemist, first grouped the elements in groups of seven and arranged them by their 

atomic masses. He based this on the idea of musical octaves, where the eighth note would 

resemble the first note in sound. However, this idea was ridiculed and rejected by his 

contemporaries. He was awarded recognition only later after Mendeleev ‘discovered’ the 

periodic table.  

• Mendeleev used the Sanskrit prefixes Eka, Dvi, and Tri for the elements he predicted as a 

homage to the language. 

• Mendeleev’s periodic table still consisted of some anomalies in placing the elements. 

Henry Moseley, a British physicist, later arranged the elements based on their atomic 

numbers (the number of protons), confirmed by his experiments using  X-Ray 

spectroscopy. However, his life was tragically cut short as he was killed in the Battle of 

Gallipoli in the First World War. As a consequence, the British government drafted new 

policies that prevented scientists from enlisting for the war front. 

• The elements of the periodic table are commonly named after a mythological concept or 

character (including an astronomical object), a mineral or similar substance, a place, or 

geographical region, a property of the element, or a scientist. 

• Five elements are named after countries: polonium after Poland, francium and gallium after 

France, nihonium after Japan and germanium after Germany.  

• Some elements are directly named for astronomical bodies, including planets, dwarf 

planets, asteroids, the Earth, the Sun, and the Moon. Uranium, neptunium, plutonium, 

cerium, and palladium were named after Uranus, Neptune, Pluto, Ceres, and Pallas 

respectively. Selenium comes from the Greek word for Moon (Selene). Similarly, helium is 

derived from Greek for Sun (Helios), as the first evidence for helium came in the form of 

distinctive emission lines from the Sun that were unexplained by the known elements in the 

1870s. 

mailto:spranaav1850@gmail.com
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• Tantalum is named after Tantalus, a character in Greek mythology who was punished by 

being forced to stand knee-deep in a pool of water below a fruit tree, both of which drew 

away from him whenever he reached out to eat or drink (also, the origin of the word 

‘tantalise’). Tantalum was thus named due to its inertness. Incidentally, Tantalus’ daughter 

Niobe is the source for element 41, niobium, due to their respective positions in the 

periodic table. 

• Glenn T. Seaborg, the American scientist could receive a letter addressed in names of 

elements: seaborgium, lawrencium (for the Lawrence Berkeley Laboratory where he 

worked), berkelium, californium, americium. Seaborgium is the first element ever to have 

been officially named after a living person.  

• The Cold War between USA and the erstwhile USSR also generated another war: The 

Transfermium Wars. The names for the chemical elements 104 to 106 were the subject of a 

major controversy starting in the 1960s. This controversy arose from disputes between 

American and Soviet scientists as to which of them had first isolated these elements. The 

final resolution of this controversy in 1997 also decided the names of elements 107 to 109: 

seaborgium, bohrium and hassium.  

 

Quiz 

How well do you know your elements? Take this quiz to find out! 

1. This scientist is referred to as the ‘architect of the nuclear age’. He won the Nobel Prize for 

induced radioactivity. Element number 100 is named after him and is the heaviest element 

that can be formed by neutron bombardment of lighter elements which also means it is the 

last element that can be prepared in macroscopic quantities. Who was this scientist and 

what is the name of the element? 

2. This is the only chemical element named after a place in Great Britain. This element takes 

its name from its mineral ore which was in turn named after a town in the Scottish 

Highlands near where it was discovered in 1790. What is the name of this element which 

also is the name of a certain electronics company based in Singapore? 

3. Element number 96 is the only element named after a couple and not one person. This 

element was first produced by bombarding uranium or plutonium with neutrons in nuclear 

reactors in 1944. This couple also had a daughter and a son-in-law who were Nobel 

laureates. Who were these two legendary scientists and what is the name of the element? 

4. This city in Deutschland has an official title as ‘City of Science’ since it is a major location 

of scientific institutions and universities. It also contains the GSI Centre for Heavy Ion 

Research in which six other elements were discovered. The element number 110 is named 

after this city. What is the name of the city and the corresponding element? 

5. This classical Greek figure is known as the creator of human beings from clay. Being a 

Titan, also defies the Gods by stealing fire and gifts it to humanity. He was later rescued 

https://www.wikiwand.com/en/Seaborgium
https://www.wikiwand.com/en/Lawrencium
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from his punishment by Heracles. Who was this Titan after whom the element number 61 

is named? 

6. This is a region in Northern Europe, with strong historical, cultural, and linguistic ties. In 

local usage, this term covers the three kingdoms of Denmark, Norway, and Sweden. In 

English usage, this also refers to the broader region including Finland and Iceland, known 

locally as the Nordic countries. What is this region after which the element number 21 is 

named? 

7. Element number 71 is a silvery white metal and is the last element of the Lanthanide series. 

The name of this element is derived from the Latin name for Paris and was referred to as 

such by Julius Caesar. What is the name of this element? 

8. Element 107 is a synthetic element not found in nature. This element was named after a 

Danish physicist who developed a model of the atom and helped science understand 

quantum theory. He won a Nobel Prize in 1922. His son also won a Nobel Prize. Who was 

this scientist and what is the name of the element? 

9. Element 102 is a synthetic element that can only be produced in particle accelerators. Many 

labs claimed they had discovered this element but eventually a Soviet team was credited. 

The name though was suggested by the Swedish team. It was chosen to commemorate a 

certain Swedish chemist, businessman and inventor whose name usually gets linked to 

people who discover new elements. Who is this person and what element is named after 

him? 

10. This person is the world’s leading researcher in super heavy chemical elements. He 

invented the method of cold fusion, which played a vital role in the discoveries of super 

heavy elements. Element number 118 that has the highest atomic number and highest 

atomic mass of all known elements is named after him. Thus, this made him only the 

second living person to have an element named after him (after Seaborg). Who is this 

person who is credited with finding the element in Question No.8? 

 

Answers: 

1. Enrico Fermi; Fermium 

2. Strontium 

3. Marie and Pierre Curie; Curium 

4. Darmstadt; Darmstadtium 

5. Prometheus; Promethium 

6. Scandinavia; Scandium 

7. Lutetium 

8. Niels Bohr; Bohrium 

9. Alfred Nobel; Nobelium 

10. Yuri Oganessian; Oganesson   

 

 



 
 

11 
 

Carbon - The Element of Life 

Vasisht Y  

Second year B.Tech. Biotechnology  

vasisht31@gmail.com 

 

Everything in the universe that we know is made up of matter. The matter may be 

defined as anything that occupies space. The matter is made up of small particles 

known as atoms. These atoms form elements. The things on earth are made up of 

different elements found in the periodic table. There is so much diversity in the things 

these elements can make up. One of the interesting things these elements could 

account for is ‘life’. Life has always been a tough idea to interpret. Out of 118 

elements found in the periodic table, only 6 of them are crucial for a life form. 

Hydrogen, carbon, nitrogen, oxygen, phosphorus and sulphur form the crucial 

hexagon of life. Amongst these, carbon plays a significantly important role in making 

life possible.  

Every living thing that we can find on earth is carbon-based. Without carbon, life 

would probably be impossible on earth and so would the existence of this article 

without a human being to write one. From a single-celled prokaryote to the most 

complex organism like human beings, all are carbon-based. With all these diversities 

around us, every living thing is connected by the similarity that we are carbon-based. 

Ever wondered why every life form on earth is carbon-based? 

The ability may be due to the atomic structure of carbon. Carbon, as we know have six 

electrons orbiting the nucleus. The atom has four valence electrons. The four valence 

electrons (scientifically known as ‘tetravalency of carbon’) is the main reason behind 

the ability of carbon to form several compounds that may give rise to or support life 

forms. The four valence electrons can form four bonds with four different atoms. 

Additionally, it also tends to form single, double and triple bonds. For a compound to 

be stable we require stable bonds and so, for any living organism to be alive, on a 

molecular level, the stability of the atoms that make up the living thing is very 

important. 

 The specialty of bonds makes human beings or any living organism on earth unique. 

A bond is a resultant bridge that connects two or more atoms as a result of orbital’s 

overlapping. An orbital may be defined as a region where the probability of finding an 

electron is the maximum. A single bond is formed by overlapping of two circular 

orbitals. These bonds are pretty stable and they account for a lot of important 

biomolecules in our body. A double bond is formed by overlapping of two 

elliptical/oval-shaped orbitals. These bonds are also quite stable and they are mainly 

seen in bio-molecules that help you with providing energy. 

The other feature of carbon is the ability to form a variety of compounds. A lot of 

these compounds are biologically vital. These biologically important compounds are 

known as biomolecules. The ability of carbon to form huge as well as small 

compounds helps in providing us with a lot of different biomolecules. A few 

important biomolecules are carbohydrates, proteins, lipids and fat. All these 

file:///C:/Users/muser/Desktop/Chemunique/vasisht31@gmail.com
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biomolecules are made up of carbon and its compounds. The unique bond forming 

ability of carbon helps us grow, learn and develop. The ability to break and form new 

bonds helps with energy requirements for the development. Even the genes that 

account for a person's abilities and powers are made up of carbon in its basal levels. 

The cells, tissues and the heart that keeps us alive are all made up of carbon. The 

energy yielding process is so efficient than all human-made structures like the 

nuclear/tidal/hydroelectric power plants that we use today. We are not sure if life 

would have been possible without carbon, there lies its importance. 

 Now, at this instant, we may begin to assume that carbon is a trivial source for life. 

The main fallacy lies here. It is not just carbon that is important; it is carbon along 

with a lot of other factors. These factors include the atmosphere, climatic conditions, 

presence of water, ample light, the sun, the ozone layer, the magnetic field and a lot 

more. Furthermore, all these conditions and ideas on life are only based on the life that 

is present on our planet earth. We can never rule out the possibility of getting a new 

life form from completely different elements which may or may not obey the above 

said conditions, yet flourish on to give life on any planet or a star. 

 

References: 

https://youngzine.org/news/science/why-all-life-carbon-based 

https://answersingenesis.org/chemistry/carbon-gods-building-blocks-for-life/ 

https://blogs.scientificamerican.com/lab-rat/shine-on-you-crazy-diamond-why-

humans-are-carbon-based-lifeforms/ 

https://www.ck12.org/biology/significance-of-carbon/lesson/Significance-of-Carbon-

BIO/ 

https://www.scienceabc.com/humans/why-is-life-on-earth-carbon-based.html 

https://www.livescience.com/amp/28698-facts-about-

carbon.html#aoh=15801411958427&referrer=https%3A%2F%2Fwww.google.com&

amp_tf=From%20%251%24s 

 

 

 

Application of Radioactive Elements in 

Industry 
 

Team ChemUnique 

 

In a large scaled industry, it is very common to have a little amount of corrosions and 

small leaks. But these small malfunctions can become a treat to whole plant in real 

soon if undetected. Detection of these minute imperfections by a whole checkup of 

plant is impossible. This is where the technology, Nondestructive testing (NDT) come 

into play. This technique is capable of locating defects and determining the features of 

https://youngzine.org/news/science/why-all-life-carbon-based
https://answersingenesis.org/chemistry/carbon-gods-building-blocks-for-life/
https://blogs.scientificamerican.com/lab-rat/shine-on-you-crazy-diamond-why-humans-are-carbon-based-lifeforms/
https://blogs.scientificamerican.com/lab-rat/shine-on-you-crazy-diamond-why-humans-are-carbon-based-lifeforms/
https://www.ck12.org/biology/significance-of-carbon/lesson/Significance-of-Carbon-BIO/
https://www.ck12.org/biology/significance-of-carbon/lesson/Significance-of-Carbon-BIO/
https://www.scienceabc.com/humans/why-is-life-on-earth-carbon-based.html
https://www.livescience.com/amp/28698-facts-about-carbon.html#aoh=15801411958427&referrer=https%3A%2F%2Fwww.google.com&amp_tf=From%20%251%24s
https://www.livescience.com/amp/28698-facts-about-carbon.html#aoh=15801411958427&referrer=https%3A%2F%2Fwww.google.com&amp_tf=From%20%251%24s
https://www.livescience.com/amp/28698-facts-about-carbon.html#aoh=15801411958427&referrer=https%3A%2F%2Fwww.google.com&amp_tf=From%20%251%24s
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the defects such as size, shape and orientation. The purpose of NDT is to inspect a 

component in a safe, reliable, and cost effective manner without causing damage to 

the equipment or shutting down plant operations. By the invention of radiography 

NDT had a massive growth. Radiography is an imaging technique using X-rays, 

gamma rays, or similar ionizing radiation and non-ionizing radiation to view the 

internal form of an object. 

Wear indicators are one such application. In furnaces from the inner lining to outer 

surface cobalt 60 will be embedded. Cobalt 60 emits detective radiation for around 

four to five years, which is equally the life span of a furnace. As the layers start 

deteriorating, the radioactive elements soon get mixed with the product. From the 

radiographic analysis of the product and the position of radioactive element in the 

furnace, we can measure the remaining thickness of the furnace and in turn take safety 

measures and repairing before the quality is compromised.   

Gauges are devices that use radioactive sources to measure parameters such as the 

density of material flowing through piping or the level of product in hoppers is to be 

monitored and controlled, it can be done with instruments containing radioisotopes. 

Sugar, petroleum, plastics, coal, raining, paper and cardboard manufacturing and 

many other process industries utilize fixed gauges for this purpose. Isotopes employed 

in these applications may be Krypton 85, Caesium 137, Thallium 204, Strontium 90 

and Cobalt 60, depending on the type of material to be monitored. Some modern 

portable "C" arm gauges now connect directly to computer programs, which analyse 

the amount of radiation detected to produce data and graphical displays. The display 

may represent cross sections through pipes for wall thinning. Variations in data can be 

analysed and thus proper safety measures can be taken. 

The types of radiation sources commonly used in the industry are: 

Sr-90: Thickness gauging - Thicker materials up to 3mm  

Kr-85: Thickness gauging - Thinner materials like paper and plastics 

Cs-137: Density and fill height level switches  

Co-60: Density and fill height level switches  

Ir-1 92: Industrial radiography  

Yb-169: Industrial radiography  

Ra-226: Ash content 
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Petrochemical and power generation industries are major users of this technology. 

Radiography using radioisotopes is a major contributor of a safe plant. They are 

widely used in nuclear plants were safety is uncompromised. The individuals that 

perform NDT should be certified and well trained with three level testing. The 

American Petroleum Institute and International Standards Organization are some of 

notable platforms that possess the authority of the certification. 

 

The Ripple Effect 
          

Aniruddh Mukunth 

Second year B.Tech. Chemical Engineering 

aniruddhm01@gmail.com 

 

There has always been an element of madness to gold's allure, whether it be using 

gold in food, medicine or aesthetic jewelry. Have you ever thought of the people and 

the effects it has caused due to those precious metals? Mining has always been a tough 

job as many people have lost their lives in order to procure those precious metals. 

Nearly 14000 lives are lost every single year in mining and mining-related activates. 

During gold mining 99% waste is being produced when these metals are being 

extracted from the ore. Similar to the destruction caused by gold mining, blood 

diamonds have created a scar to the very nature of the human race. The blood 

diamonds are so called "conflict diamonds" because the diamonds that were obtained 

 Fig 5. Nuclear gauge 

mailto:aniruddhm01@gmail.com
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from the mines had caused bloodshed, massacre and affected the environment in a 

very bad way. A century of reckless diamond mining in Angola has caused the soil to 

erode, led to deforestation and the land that was once suitable for farming has become 

a desolate moonscape. 

 

People are conscious of environmental hazards of industrial effluents, but not nearly 

as much attention towards mining industries. Due to the use of dirty practices such as 

open pit mining and cyanide heap leaching, mining companies generate about 20 tons 

of toxic waste that cause heavy metal pollution for every 0.333-ounce gold ring 

which can easily seep into the soil and groundwater, or be released in catastrophic 

spills. The major problem that is being encountered during mining activities is cyanide 

spilling and the release of 1.32 kg of mercury for every 1 kg of gold into the 

environment. The amount of toxic fumes, chemicals that are being released when 

cyanide leaching and the removal of gold from the amalgam can contaminate the 

water supply and disturb the marine ecology, like what happened in Montana where 

52000 fishes were found dead due to this. A number of heavy metals are also being 

released into the atmosphere like Ag, As, Cd, Pb and Hg. Out of these Hg has a major 

effect on the soil bacteria due to which the destruction of cell membrane integrity or 

protein denaturation occurs. 

 

Sadly, there are no other effective chemicals used in the leaching of gold to 

compensate for the large quantities of cyanide to remove gold from ore or crushed 

rock and to meet industrial standards. Though there is a development of bio 

mining and bioleaching where different types of bacteria such 

as Acidithiobacillus (At.) ferroxidans are used in order to remove the gold from the 

gold ores by solubilizing the sulphide matrix of the gold deposit and thereby making 

the gold more reachable to leaching by chemical lixiviates, it is not preferred by the 

process industry because it is a time-consuming process and bio-heap leaching cannot 

be quickly stopped, as leaching will continue with natural bacteria and underground 

water.  

Although mining cannot be stopped as it contributes to the economic growth of the 

nation, the long-term effects on the environment and public health cannot be 

overlooked. As enthusiasts and chemical engineers, we are morally duty-bound to 

service for humanity to find better effective solution or biological methods to replace 

these heavy metals, to meet industrial standards effectively and create an environment 

where mining and nature can co-exist harmoniously. 
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 The Recycle of a Hazard 
 

Fathima Shahzeena P S 

Second year B.Tech. Chemical Engineering 

shahzeenasidhik@gmail.com 

What will be the first thing that would bubble in your mind when I say carbon 

dioxide? A hazard? What else could we think about a greenhouse gas that made 

India to occupy the 5th position in the list of countries that is most affected by climatic 

change disaster. According to the record of recent Delhi pollution surge statistics, the 

level of carbon dioxide inside many homes was found to be 3,900 ppm against the 

recommended safe limit of 750 ppm which is highly alarming. On the other hand, 

there are fields which demands carbon dioxide. In some soft drink bottling plants, 

fossil fuels are being burned for the preparation of carbon dioxide. The cold regions 

where green house plants being implemented, farmers burn fossil fuels for satisfying 

the need of carbon dioxide. Summing up, a solution for extraction of carbon dioxide 

from the air even at its very low concentration and its recycling for the fields in 

demand of carbon dioxide is desired. Inferring this, Mr. Sahag Vosikan, 

MIT postdoc and Mr. T. Alan Hatton, the Ralph Landau professor of Chemical 

engineering, published a paper on the technique of passing air through a stack 

of charged electrochemical plates for selective extraction of carbon dioxide in the 

journal 'Energy and Environmental Science'. The indecisiveness in finding your role 

in contributing to environmental pollution control being a Chemical Engineer ends 

here.  

Carbon dioxide removal alongside other gases from Fossil fuel combustion plants 

have been in practice, but the practical inconvenience in using them in the open air is 

the low concentration of carbon dioxide in comparison with a high concentration in 

the exhaust. What makes this technique distinct is its capability to remove carbon 

dioxide from the stream of air that has as low as 400 ppm concentration, which is less 

Fig 7. The technique of carbon dioxide removal 
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energy-intensive and expensive.  

The whole setup is a specialized battery, stacking a huge number of electrodes that on 

charging absorbs carbon dioxide from the air streaming inside and on discharging 

gives a pure stream of carbon dioxide. As the battery charges, an electrochemical 

reaction takes place at the surface of each of electrode. These are coated with a 

compound called polyanthraquinone, which is composited with carbon nanotubes. The 

electrodes have a natural affinity for carbon dioxide and readily react with its 

molecules in the air stream or feed gas, even when it is present at very low 

concentrations. The reverse reaction takes place when the battery is discharged during 

which the device can provide part of the power needed for the whole system and the 

process ejects a stream of pure carbon dioxide as the electrode loses its affinity. The 

whole system operates at room temperature and normal air pressure. The team has 

proven the system can withstand at least 7000 charging and discharging cycles with a 

30% loss in efficiency, scientists are finding ways for further improvement. Verdox is 

a company being established in view of commercialization of the technique.  

There are various stories of successful people who commercialized their innovations. 

When you open new streams of ideas, world demands for its practicality and only you 

can offer it. 

 

 

Treasure out of Trash 

Sathmeeka S  

Third year B.Tech. Chemical Engineering 

sathmee2210@gmail.com 

 

The research team at the University of Bristol have given a ray of hope to meet the 

energy demands in the upcoming years by finding a way that can turn nuclear waste in 

to diamond batteries. 

 

Diamond battery is a beta-voltaic cell using carbon – 14 extracted from the radioactive 

waste (waste graphite blocks) in a diamond like carbon (DLC) as the beta radiation 

source, and additional normal-carbon DLC to make the necessary semiconductor 

junction and encapsulate the carbon -14. Carbon – 14 was particularly chosen because 

it emits a short-range radiation (a beta particle) to become Nitrogen – 14 which is 

stable and non-radioactive. It is also quickly absorbed by any solid material. Such a 

short-range radiation cannot escape, especially since we put a thin layer of non-

radioactive diamond on the outside. 

 

mailto:sathmee2210@gmail.com
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The beta particles emitted have an average energy of 50KeV and undergoes inelastic 

collisions with other carbon atoms, thus creates electron-hole pairs which then 

contribute to an electric current. This can be restated in terms of band theory - due to 

the high energy of the beta particles, electrons in the carbon valence band jump to its 

conduction band, leaving behind holes in the valence band where electrons were 

earlier present. 

These radioactive diamond batteries would have a very specific purpose – low power 

and extremely long life. A standard twenty-gram non-rechargeable AA battery stores 

about 13,000 Joules and will run out of power in about 24 hours of continuous 

operation. One diamond with one gram of carbon-14 would produce 15 Joules per 

day, much less than an AA battery. But, the power output of the diamond battery is 

continuous and doesn’t stop. The radioactive diamond battery would still be putting 

out 50% power after 5,730 years, which is one half-life of carbon-14. 

Now the question arises, how to extract C- 14? Scientists have solutions for that too. It 

was found that C-14 developed in the blocks during the process mostly stays in the 

outer part which can be efficiently removed by heating them to the sublimation point 

of 3915 K (3642 °C, 6588 °F) which will release the carbon in gaseous form. The gas 

is subjected to high temperature and low pressures that turn it into a man-made 

diamond. After removal, blocks will be less radioactive and easier to dispose.  

 Providing electricity to the earth is a daunting task even without a focus on 

sustainability but now it seems like the experts are on the right path with this nuclear 

powered diamond battery because, when, UK alone produces 100,000 tons of nuclear 

waste in the form of graphite, think how much energy that could be generated all over 

the world. Due to the capability of delivering power in “near infinite basis”, Diamond 

batteries’ potential applications range from powering hearing aids and pacemakers 

undoubtedly because the amount of radioactivity in each diamond battery is a lot less 

than in a single banana, it can be also used in  spacecraft to distances much further 

than are currently possible. Eventually, they can also be in mobile phones as they are 

ones which need low power for long duration. There’s no emission, no pollution, just 

direct conversion to electricity – this is no less than a treasure out of trash. 
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The chemistry between Research and 

Business 
 

Srinivasan S 

Third year  B.Tech. Chemical Engineering 

srinivasanseshadri55@gmail.com 
 

Gone are the days when a research used to be a pretty straightforward job of coming 

up with an idea, performing experiments to confirm the feasibility of the idea and 

disseminate the results through publications. Over the years there has been a paradigm 

shift in the process. A researcher can now take their works beyond publishing in 

journals by patenting and commercializing the resulting technologies. Even the 

government and the universities alike encourage this approach of the researchers if 

they find their ideas to have a commercial value or if it could be used for solving some 

social issues. For instance, after the failure of several efforts taken to save a child 

stuck in a borewell hole, the state government of Tamil Nadu has encouraged 

researchers to come up with a technology that could serve as a solution by announcing 

attractive cash prizes. Even the draft “National Education Policy” had this important 

idea of instilling the need for research in the school going students. Thus, with able 

guidance anyone can become a researcher, but, trading an experimental design for a 

business plan is not everyone’s cup of tea. This choice requires a careful examination 

of one’s self and technology. For, those who decide they and their business idea are 

ready only have the potential to experience the satisfaction of what their idea could do 

if they are marketed to the public. And one such satisfied person, I would like to talk 

about henceforth is Michael Lefenfeld. He is currently the president and the CEO of 

SiGNa Chemistry. One of his best ideas so far is figuring out a way to make user-

friendly alkali metals for large scale chemical reactions. Starting as a premedical 

student, he didn’t find the field interesting rather he found chemical engineering 

pursued by his friend interesting. He quoted saying, “it made more sense to me”. 

Hence, he shifted his major to chemical engineering.  

 

Fortunately, this change in direction ignited the spark for the creation of commercial 

products. At the age of 19, Lefenfeld invented a sensor that became a model for most 

pulse oximeters that is in use today. He sold the sensor company which gave the base 

to start off SiGNa in 2003 without the need for raising fund from others. 
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Lefenfeld admitted that SiGNa was not a chemical company initially, he started it with 

a petty idea of creating a bathroom deodorizer. When asked from where he got this 

idea to zone this into being a problem that could be solved, he recalls his grandfather 

who had quit smoking and no longer carried matches. Match sticks were the poor 

man’s version of bathroom deodorizer. So, Lefenfeld wanted to find something simple 

and discrete which could solve his grandfather’s problem and this led to SiGNa. 

Initially, he came up with the idea of using a fragrant oil which could be dispersed in 

water. Not only this, the material used to make the oil must volatilize in water. He 

remembered from chemistry that Sodium had such ability. Though Lefefeld was posed 

with the challenge of controlling the reactivity of sodium with water, he continued his 

work and also took help from James L. Dye, a chemist from Michigan State 

University in solving this issue. They tamed the metal by heating sodium and pouring 

it on nano-porous silica gel to obtain fine sand like powder. In fact, the name SiGNa is 

derived from the use of silica and sodium with ‘G’ to indicate it’s a gel. 

 

One more strategy that I personally feel is used by many of the successful 

entrepreneurs is to have business partners in the early stage. Even Lefenfeld has said 

that, if companies formed partnerships with third parties it will hugely add up to the 

confidence of its customers. 

 

Thus, it’s a researcher’s choice to commercialize the idea he/she comes up with. The 

path could be a challenging one, with lots of obstacles but if the person is convinced 

with his/her decision he/she has made to commercialize, then there is no way to put an 

end. 

Fig 9. A SiGNa product 
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A Political Critique of Chemical 

Engineering 

 

Harish Krishna 

B.Tech. Chemical Engineering Graduate, Batch 2016 

 vhk510@gmail.com 

It wasn’t long ago that I entered college extremely cynical about the path I was 

treading. Chemical engineering happened to me out of pure chance. I wasn’t sure of 

what to do in life (neither am I now) and chemical engineering at SASTRA just 

arrived out of the blue. I must say I thoroughly enjoyed it given how intersectional the 

subject was within the niche of STEM degrees. It gave me a sneak peek into every 

STEM stream right from physics, chemistry, and electrical engineering to even 

biology. I began to believe the popular adage, “Chemical Engineers are universal 

engineers” because of the sheer breadth of exposure the subject was giving me. 

However, given the cynic I am, I always took it as a pinch of salt and looked to 

critique every subject I studied. Partly, this is because I wasn’t always only an 

engineer. I was passionate about arts and humanities. Sometimes sitting most often at 

the last of benches, I used to read books ranging from those of Karl Marx’s Das 

Capita, Adam Smith’s Wealth of Nations to those of Fyodor Dostoyevsky’s Crime 

and Punishment and Leo Tolstoy’s War and Peace. 

 

Reading them totally woke me to a different world and hardened my cynicism so 

much that today I am writing this political critique of chemical engineering. I never 

ever fathomed the relation between humanities and chemical engineering. But here I 

am bringing that connection alive. I am writing this because somewhere the 

conversation has to start. In short, the argument of this short piece is that chemical 

engineering has done its fair share of damage to our world while also improving it for 

good. The piece ends with a question that we all as chemical engineers (I would safely 

exclude myself since getting a chemical engineering degree doesn’t make me one), 

researchers and scholars have to ask for ourselves.  

 

On a fine day, as I was sifting through one of my favourite philosophers and political 

theorists, Hannah Arendt’s book Eichmann in Jerusalem: A Report on the Banality of 

Evil, I had strange epiphany. Arendt in the book puts forth a concept what she calls 

‘Banality of Evil’. She theorizes this concept at the wake of judicial trial of Adolf 

Eichmann who was Adolf Hilter’s major organizer of the Jewish holocaust. 

Eichmann, Arendt noted, famously rejected holding himself responsible for execution 
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of the Jews by saying, “I was only doing my job”. A similar manifestation of Arendt’s 

concept can be observed in the statements of the executives of the notorious chemical 

company IG Farben which produced the Zyclon B fumigant that was used in the Nazi 

gas chambers to kill millions of Jews. Executives of IG Farben claimed that they had 

no information on how their gas was used by Nazis despite soaring sales to Nazi 

Germany and also through information from some of its employees. An interesting 

thing to note is that IG Farben was liquidated later into today’s chemical companies 

that many consider as dream companies, Bayer and BASF (and many other small 

entities). Statements like “I was not aware” and “I was only doing my job” makes evil 

very banal. The question then arises, if evil is banal then is it evil at all? The answer is 

no. Basic human ethics tells us that aiding in a large scale murder of human beings is 

indeed evil of worst standards. Thus, according to Arendt Banality of Evil is extremely 

toxic for the society. It blinds human beings from acknowledging evil as evil in first 

place.  

 

The reason for bringing up this revelatory political concept was to make it a point that 

we are seeing several manifestations of it in today’s world. Today, every tiny object 

around us is a result of a chemical process. This is true of everything right from basic 

food, clothing and shelter to higher order modern necessities like mobile phones. 

Every object is littered with traces of involvement of chemical engineering at some 

stage of its making. People are forced (stress on this word) to consume like never 

before and chemical engineering in one way or the other accentuates this 

consumption. This mass consumption is in turn accentuating today’s climate crisis. 

This might be true of other engineering streams as well. But, my focus is on chemical 

engineering since it is doing the highest damage than all other streams put together. 

Simple evidence to that is, just 100 companies are responsible for 70% of global 

greenhouse gas emissions and almost all of them are global energy (oil &gas) 

companies (The Guardian). These industries are dominated by chemical engineers 

given that their foundations lay in chemical engineering. These companies are usually 

dream companies for chemical engineers. These corporations are also rich enough to 

influence politics. Exxon Mobil which is the biggest of all oil & gas corporations 

spent billions to convince people that global warming is a myth despite its own 

research showing that its emissions are warming the Earth (Scientific American). The 

evil nature of these corporations has become truly banal given that we are now stuck 

at a point where it is extremely difficult for us to live without depending on fossil 

fuels and these companies. These companies will exist despite them being evil. We as 

society have not only blindly accepted this, but are also living with it. This is the 

biggest manifestation of Hannah Arendt’s ‘Banality of evil’.  
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The question I would like to raise at this point of time is, as chemical engineers today, 

are we helping the world become a better place to live or are we adding up to the evil? 

Is our research or our work helping the evil or helping for good? There is no one 

answer, neither are the answers simple. Thus, it is important for us to think beyond 

heat and mass transfer to include humanities, arts and politics into our everyday 

thought. It is important to question our own allegiance (either to our research work or 

to these corporations) and ask ourselves if our work will do good or do bad. Any 

work, research or knowledge creation we do must be critical enough to be mindful of 

its implications. This is the only way for us to not be stuck helplessly with evil despite 

knowing that it is evil. I am optimistic. There is hope.  
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The Search for Research 
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Paper microfluidics and bioengineering Lab 

 
One of the many research labs in Indian Institute of Science Bangalore, this lab works 

on producing a low-cost nucleic acid amplification tests (NAATs). Also, through their 

research the lab also tries to come up with tools that predict the efficacy of the cancer 

therapeutic drugs in the early stages of drug development processes. 

 

As chemical engineers we would be knowing about fluid mechanics but microfluidics 

is actually a whole new term. It is basically the study of fluid flow in       sub-

millimetre channels. This research lab in specific concentrates on generating 

mathematical model for fluid flow in micro channels. Though the fluid flow is in 

laminar region, the fluid flow is caused by capillary pressure hence, it is necessary to 

study the flow. Producing low cost tools for nucleic acid amplification test is one 

another area. They use state of art technologies like CNC milling, laser etching and      

3D printing. The other important field of research is the development of highly 

sensitive strip-based assays for point of care diagnostics. 

https://www.theguardian.com/sustainable-business/2017/jul/10/100-fossil-fuel-companies-investors-responsible-71-global-emissions-cdp-study-climate-change
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For further details on the research areas and government funded projects undertaken 

by this lab is available in the official website https://toleylab.weebly.com/ 

 

Polymer engineering and colloid science Lab  

 
The people in this field of research, work on multi-phase material systems. This lab 

focusses on the study of transport phenomena and thermodynamic properties of 

colloidal and polymeric materials which are very useful in specific applications. 

Multi-phase material systems with colloids and polymers are unique and find 

applications in electronics and bio-medical products. Aforementioned transport 

phenomena and thermodynamics help in the designing of the product. 

 

Apart from these, polymers are also being studied in this lab in microscopic scales, 

surfaces and interphases, for instance polymer stabilized colloids and polymer 

reinforced with fillers. Ionic polymer membrane is the main research area where the 

lab works on studying the diffusion of small molecules through the polymer 

membranes and ionic conductivity of the membranes. Improving the permeability of 

composites through process simulation is a project funded by Aeronautical Research 

Development Board (2012-15). 

 

For further details about this lab visit: https://che.iitm.ac.in/pecs/research_areas 

 

 

Time for a Brainstormer 
 

Abhiram Lenkalapally 

First Year 

abhiramlenkal@gmail.com  

Horizontal 

1. The main element in computer, evolution of chip (7) 

2. Nightmare to the world, it also contain nitrogen highly poisonous (8) 

6. Thiol containing natural amino acid (8) 

7. Deficiency leads to mouth ulcers (10) 

https://toleylab.weebly.com/
https://che.iitm.ac.in/pecs/research_areas
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10. Which has the highest electron gain enthalpy in the table (8) 

13. This element contain most number of isotopes (6) 

17. Named after a state in US (11) 

18. Marvel-God of thunder-Hammer-element (7) 

22. Liquid nonmetal at room temperature (7) 

23. Images of music and chemistry (7) 

Vertical 

3. Element with ten electrons (4) 

4. Triad (5) 

5. If you take me, you can't stop laughing (3) 

8. This can fast reaction or slow it (8) 

11. Don't shout at the cook if I am not enough in the food (4) 

12. The most corrosive resistant metal (7) 

14. I am present in almost every ore on earth (6) 

15. I melt after all the elements do (7) 

16. Has highest number of oxidation States (9) 

19. Calamine is the mother then son is (4) 

20. Maintenance of periodic table (5) 

21. Hiroshima- Nagasaki - core of bomb (7)  
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Answers: 

  

For viewing previous issues log on to http://sastra.edu/iiche/chemunique_mag.php 

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

You can contribute to the upcoming issues of the magazine by mailing us at 

sastrachemeditor@gmail.com 

 

 

1.Silicon  8.Catalyst  15.Wolfram  

2.Phosgene  9.Aspirin  16.Manganese   

3.Neon  10.Chlorine  17.Californium 

4.LiNaK  11.NaCl  18.Thorium 

5.N2O             12.Iridium  19.Zinc 

6.Cysteine  13.Cesium  20.IUPAC 

7.Riboflavin  14.Oxygen  21.Uranium 

      22.Bromine 

      23.Newland 
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