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SYNERGY-18 is indeed a work of art and a treasure of 
true ideas and the creativity of students. This is a 
gateway for our students to put forth their talent, ideas 
and the technical knowledge. I have no doubt that 
these articles and features will be informative and 
interesting. Nothing is achieved without the sweat of 
hard work. Here the hard work is reflected in the 
quality of articles. I congratulate the - Department Of 
Chemical Engineering and the students who have 
contributed their articles. 

 
 
 
 
 

 

 

 

Dr.V.Selladurai  
Principal,  

Coimbatore Institute of 
Technology,  

Coimbatore-641014.  

 

 

 

 

 

 
 
Dr.M.Thirumarimurugan  
Professor and Head,  
Department of Chemical 
Engineering, 
Coimbatore Institute of 
Technology,  
Coimbatore-641014.  
 

 
Synergy our department magazine has always come 
out with flying colours which portray the distinguished 
articles. It also gives them a wonderful opportunity for 
young minds to think beyond the horizon and to bring 
the innovative thinking of my students and my co-staff 
members to different and various extents. I am very 
much happy, that this edition of Synergy has come out 
as pictured with perfection. I thank the editorial board 
for their perpetual work and passion in the making of 
Synergy. With more expectation I wish the success to 
prevail and may the Almighty bless you all with all the 
desires and wishes. 
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It is indeed my pleasure to appreciate the editors who 
worked hard for compiling every information and ideas of 
various students into a well organized magazine. 
Information once shared gets multiplied leading to 
innovations. I hope this magazine would serve this purpose 
of spreading such information. I am glad that the 
information delivered will live to the hearts of the people 
who come across it. On behalf of IIChE students chapter I 
wish to continue their success in upcoming editions. 

 
 
 
 
 
 
 
 

 

 
 

Mr.A.Vivek Joe Bharath  
Staff Coordinator,  

Student chapter IIChE, 
Coimbatore Institute of 

Technology,  
Coimbatore-641014. 

 

 

 

 

 
 
Mr.A.Gnanaprakasam 
Staff Advisor, 
Chemical engineering 
association, 
Coimbatore Institute of 
Technology, 
Coimbatore-641014.  

 
 

 
I am elated to extend my best wishes to the editors of 
SYNERGY .This is indeed a key to continuous changing 
engineering environment in the world. It not only triggers 
the minds of students to be cognizant of the recent 
developments but also nurtures them to be a part of the 
development which would result in the betterment of the 
people and society on the whole.  
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Dear Readers,

The famous words of Sir Francis Bacon, “Reading maketh a full man, conference a ready 

man and writing an exact man” stand true and will remain so for aeons to come. Creating a 

platform to practise has been the prime goal of the Chemical Engineering Association. As a 

step towards it, we pioneered the periodical, “Synergy”.  

The first edition of the magazine was published ten years ago. Since then, it has never failed 

to enthral us with mind-blogging technologies and inventions.  It enumerates, the recent 

trends set by the Chemical Engineers, Scientists and technologists. Here, innovation and 

creativity go hand in hand to formulate a whole new synergy of knowledge and wisdom.  

We express our heartfelt gratitude to the students and staff members who helped us to put 

together the first issue of this academic year. We are interested to carry on the work for the 

upcoming year.   

From the Editors, 

Nitharshni RG 

Roopavarshini CM 

Roshanraj J  

Uthra G 
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Rewind Previous Year Department Activities  

 

1 Optimism is true moral courage. | Ernest Shackleton 

 

 

6th July 
Chemical 

Engineering 
Association and 

IIChE Student 
Chapter 

Inaugration

26th July 
Technical 

Seminar on  
Instrumental 
Methods of 

Analysis

27th July 
Seminar on 
Synthesis of 
Paper Based 

Ag/AgCl  
Reference 

Electrode Using 
Ink Jet Printing 

Method

10th August 
Seminar on 
Enhancing 

Thermal 
Stability of 
Ferrofluids

15th and 16th 
September 

Technovation 
2K18: Workshop on 
"Biomaterials and 

Nanomaterials" 
and "Industrial 

Safety 
Management"

28th 
December 

Workshop on 
Automation 
of Chemical 
Processes 

6th January 
Workshop on 

Additive 
Manufacturing

11th January 
Speech on "The 
Role of Chemical 

Engineers in 
Space 

Technology"

9th and 10th 
March 

Aavishkar 
2K19: 

Workshop on 
"Industry 4.0"

7th-12th 
March 

Quintessence 
Intra-

Departmental 
Competitions

15th March 
Chemical 

Engineering 
Association and 

IIChE Student 
Chapter Valediction 

Workshop on 
"Basics of Rocket 

Engine and Its 
Testing"



Nanofluids in Heat Exchange Nanotechnology 

 

James Stephens |Curiosity will conquer fear even more than bravery will. 2 

 

Can Nanofluids be able to enhance heat transfer rates? 

With progresses in 

thermal engineering, 

many efforts were done 

to enhance the heat 

transfer. Flow media 

themselves might be a 

hindrance to heat transfer 

rate, solid additives are 

suspended in the liquid 

base. Majority of the 

studies on heat transfer 

equipment were carried 

out using milli and micro 

sized particles suspended 

in the base fluid. Such 

large particles have a 

chance to damage the 

heat transfer equipment 

because of their tendency 

to settle and clog the 

equipment used in the 

study. Conventional fluids 

like water and ethylene 

glycol are used as heat 

transfer fluids.

Recent advancements in 

technology have made it 

possible for using 

nanoparticles suspended 

in the base fluid which 

have shown to 

considerably increase 

heat transfer rates. 

Nanofluids are solid-liquid 

composite materials 

consisting of solid 

nanoparticles which are 

of the order of 10-100 

nanometers in size 

suspended in a base fluid 

such as water or ethylene 

glycol. Nanofluids are not 

a simple solid-liquid 

mixture; they are an 

agglomerate-free stable 

suspension which is 

highly stable and 

resistant to chemical 

changes in the base fluid. 

Nanofluids like 

Al2O3/Water and 

CuO/water are of much 

interest because of their 

ability to increase the 

heat transfer rates in heat 

exchangers. Even though 

not much research has 

been done on nanofluids 

and its role in enhancing 

the heat transfer rate, it 

certainly serves as a 

helpful tool in cutting 

costs in the future if 

implemented in real world 

applications.  

 

~Arjun.S (1606003),                          

Third year B.Tech 

Chemical Engineering.                                



From The Newsies…  Plastic Pollution Abatement  

 

3 Simplicity is the shortest path to a solution. | Ward Cunningham 

 

A New Chemical Process to Liquify Plastic.  

ne single-use 

plastic bag takes 

at least 450 years 

to degrade. Since the 

1950s, 8.3 billion tons of 

plastic has been produced. 

It's now found in toys, car 

parts, in donor organs and 

in the oceans. Because of 

the centuries-long degra-

dation period, most of it 

still exists: 6.3 billion tons 

of it as waste. Many are 

trying to curb the 

inconceivably big problem 

of plastic pollution by 

collecting it from oceans 

and placing bans on 

certain products; but it is 

not enough. 

Recycling plastic today is a 

mechanical process. It is 

sorted by colour, shred-

ded, cleaned, and melted. 

But this is limited to only 

certain types of plastics: 

PET, used in water bottles, 

and HDPE, used in milk 

jugs. Other types of 

commonly used plastics 

usually contain colourants 

and plasticisers that mean 

they cannot be recycled. 

Adding to this is that most 

plastics thrown away are 

covered in food and 

grease and so are 

automatically rejected by 

markets with strict quality 

standards. 

A technology, invented by 

Miranda Wang and Jeanny 

Yao, can turn these dirty 

films that have food or dirt 

or any kind of grime or any 

kind of contamination on it 

and this material is 

transformed into a combi-

nation of four different 

kinds of chemicals, which 

are organic acids. 

In 2015, Yao and Wang, 

while they were still at col- 

lege, founded BioCellecti- 

on. The startup was based 

on their discovery of 

bacteria that has evolved 

to eat plastic. But, it did not 

take long to realise that the 

bacteria would always 

prefer to eat whatever food 

contamination was on the 

plastic surface, and when 

it did eat the plastic, the 

speed at which it could 

digest it was far too slow. 

They shifted their thinking 

towards using chemicals 

with a focus on film plastic. 

Used for plastic bags or 

food packaging, it is made 

from the extremely cheap 

material polyethylene. 

“Film is the worst type of 

plastic because it's so 

easy to catch surface con-

tamination,” says Wang. 

“You can have such a 

small amount by mass, by 

weight of plastic, and its 

entangled and wrapped 

around everything in the 

waste bin and it just 

catches all the liquids and 

the oil.” 

Rather than using bacteria 

to breakdown the plastic, 

Wang uses a clear liquid 

catalyst. To prove that it 

works, she used plastic 

waste taken from a city 

waste plant in San Jose. 

“We shred this plastic, we 

put it into a flask and then 

we add our liquid catalyst,” 
she says. It is a relatively 

conventional chemical pro- 

cess – something she 

prioritised during its design 

so that it can be scaled. 

The reaction occurs at 120 

degrees Celsius in 

common glass equipment 

with no added pressure. 

While the surface 

contamination on the 

plastic bathes in the 

catalyst, it does not react. 

The plastic itself, made up 

of a long carbon chain of 

polymers, destabilises and 

collapses on itself to 

create other chemicals 

with four to seven carbons 

in the chain link. 

The liquid catalyst is then 

boiled off and re-captured 

by the system, recovering 

it so it is constantly used to 

break down the plastic and 

cause a chain reaction. 

After this, another chemi- 

O 



Plastic Pollution Abatement From The Newsies…  
 

Thomas Carlyle | The greatest of faults, I should say, is to be conscious of 
none. 
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cal separation can be done 

to turn the liquid into a 

white chemical powder. 

One of these chemicals is 

adipic acid, a precursor for 

materials like nylon and 

polyamines. “Our vision is 

to transform a poly- 

ethylene, which right now 

does not have any 

downstream market value 

once it`s consumed and is 

used for one life cycle, and 

we turn it into a chemical 

that is of the same quality 

as what is immediately 

made from petroleum - 

adipic acid,” says Wang. 

“This first helps us not 

allow film plastics from 

becoming pollution and 

second is that it actually 

displaces petroleum from 

being needed to be 

extracted to make new 

materials.” 

Wang sees plastic pol- 

lution in two parts: first is 

the collection and centra- 

lisation of the materials 

that are the problem. The 

other is what to do with the 

material once it`s been 

collected. She says while 

organisations like Sea 

Shepherd and Plastic 

Pollution Coalition are 

doing good work on ocean 

clean up, much of the time 

they do not have any other 

option but to send the 

plastic they collect to 

landfill. “It is awful because 

these people are so 

committed and ocean 

clean ups are so hard to 

do, but all we're able to do 

today is to move the 

plastics from one place to 

another because there's 

no other way of destroying 

it,” says Wang. 

The other issue is too 

much of the work today in 

this space, like others who 

are looking at bacteria to 

break down plastic, is too 

slow and too theoretical. 

“They're only able to break 

down less than a couple 

milligrams over 24 hours. 

They're using polyethylene 

strips from a plastic bag 

that are completely clean,” 
she says. “City trash is not 

clean.” 

This, she says, is simply 

not good enough. “We 

need technologies that are 

actually robust enough to 

handle that, handle those 

materials as it exists in our 

world today and not as 

some theoretical curiosity 

project. We're at a place 

that if we don't make 

substantial changes by 

2050 there will be more 

plastic than fish in the 

ocean.” 

~Roopavarshini.C.M 

(1606027), Third Year, 

B.Tech Chemical 

Engineering.

 



Biomedical Anabolic Steroids 

 

5 Only by self-respect will you compel others to respect you. | Fyodor 
Dostoyevsky 

 

Anabolic steroids  

The steroids are a family 

of compounds widely 

distributed in plants and 

animals. Common to the 

structure of all com-

pounds of this class is a 

tetra cyclic framework 

composed of the 

phenanthrene nucleus to 

which is fused at the 1, 2 

positions of acyclo-

pentene ring. Anabolic 

steroids are a group of 

powerful compounds that 

are closely chemically 

related to the male sex 

hormone testosterone. 

These artificial substan-

ces were developed in 

the 1930s originally to 

help men whose bodies 

produced inadequate 

amount of natural hor-

mone that is responsible 

for the development of 

masculine characteristics 

occurring at puberty, such 

as lowering of voice and 

growth of body hair. 

Physicians seldom pres-

cribe steroids and the few 

medical uses for them are 

generally limited to 

certain kinds of anaemia, 

severe burns and certain 

types of breast cancer. 

Steroid abusers subject 

themselves to more than 

70 side effects ranging in 

severity from liver cancer 

to acne and encom-

passing psychological as 

well as physical 

reactions. The parts of 

the body that are most 

seriously affected by 

steroids are liver, cardio-

vascular and reproductive 

system. In males, 

steroids can cause 

sterility and impotence. In 

female, irreversible 

masculine traits can 

develop along with the 

menstrual irregularities, 

breast reduction and 

sterility. Psychological 

effects in both sexes 

include aggressive 

behaviour known as “roid 

rage” and depression. 

Some side effects may 

not be shown up for a 

year, such as heart 

attacks, strokes, and 

some of the arrested 

bone development during 

adolescence. Most 

steroids used illegally ob-

tained through the black 

market from underground 

laboratories and foreign 

sources. The quality and 

purity of such drugs are 

questionable at best. 

While steroids may build 

muscles, their intended 

effect, increased strength 

may be offset by the fact 

that the strength of 

tendons and ligaments 

doesn’t increase with the 

muscle strength. This 

imbalance may result in 

injuries that take a long 

time to heal. Little 

research has been done 

to assess the long term 

effects of steroids use; 

nor is there much clinical 

evidence of the effects on 

women and adolescents. 

Young people whose 

bodies are still developing 

are particularly vulnera-

ble, as are women, 

because they have less 

number of natural 

hormones. 

~L.Nagendran (1706016), 

Second year B.Tech 

Chemical Engineering 

 



MOXIE from NASA Science & Technology 

 

Charles Swindoll | The secret of living a life of excellence is merely a matter 
of thinking thoughts of excellence. 
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MOXIE 

MOXIE (Mars OXygen In 

situ resource 

utilization Experiment) is 

an exploration technology 

experiment that will 

produce a small amount 

of pure oxygen from 

Martian atmospheric 

carbon dioxide (CO2) in a 

process called solid oxide 

electrolysis. MOXIE is a 

1% scale model aboard 

the planned Mars 

2020 rover. MOXIE will 

have a mass of 

approximately 15 kg 

(33 lb). 

Objective: The main 

objective of this 

experiment is to produce 

molecular oxygen (O2) 

from the atmospheric 

carbon dioxide (CO2) 

present in the 

atmosphere at 96%. 

Scientists will record the 

efficiency of the 

O2 production rate, and 

the resulting oxygen and 

carbon monoxide will be 

vented out after 

measurements are done. 

To achieve this objective, 

the MOXIE instrument 

has a goal of producing 

22 g of oxygen (O2) per 

hour with >99.6% purity 

during 50 sols (Martian 

days) 

Principle: A solid oxide 

electrolysis cell works on 

the principle that, at 

elevated temperatures, 

certain ceramic oxides, 

such as yttria-stabilized 

zirconia (YSZ) and doped 

ceria, become oxide ion 

(O2–) conductors. A thin 

nonporous disk of YSZ 

(solid electrolyte) is 

sandwiched between two 

porous electrodes. For 

oxygen generation from 

carbon dioxide, 

CO2 diffuses through the 

porous electrode 

(cathode) and reaches 

the vicinity of the 

electrode-electrolyte 

boundary. Through a 

combination of thermal 

dissociation and electro 

catalysis, an oxygen atom 

is liberated from the 

CO2 molecule and picks 

up two electrons from the 

cathode to become an 

oxide ion (O2–). Via 

oxygen ion vacancies in 

the crystal lattice of the 

electrolyte, the oxygen 

ion is transported to the 

electrolyte-anode 

interface due to the 

applied DC potential. At 

this interface the oxygen 

ion transfers its charge to 

the anode, combines with 

another oxygen atom to 

form oxygen (O2), and 

diffuses out of the anode.  

The net reaction is 

thus 2CO2     2CO+O2 

~T. Dinesh (1606008) 

Third year, B.tech 

Chemical Engineering 

 

https://en.m.wikipedia.org/wiki/Oxygen
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https://en.m.wikipedia.org/wiki/Solid_oxide_electrolyser_cell
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https://en.m.wikipedia.org/wiki/Mars_2020
https://en.m.wikipedia.org/wiki/Mars_2020
https://en.m.wikipedia.org/wiki/Timekeeping_on_Mars
https://en.m.wikipedia.org/wiki/Yttria-stabilized_zirconia
https://en.m.wikipedia.org/wiki/Yttria-stabilized_zirconia
https://en.m.wikipedia.org/wiki/Cathode
https://en.m.wikipedia.org/wiki/Direct_current
https://en.m.wikipedia.org/wiki/Anode
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7 We shall not cease from exploration, and the end of all our exploring will be to 
arrive where we started and know the place for the first time. | T.S. Eliot 

 

Nuclear Power is our Gateway to Prosperous Future   

very single atom in 

the universe carries 

an unimaginably 

powerful battery within its 

heart, called the nucleus. 

This form of energy, often 

called Type-1 fuel, is 

hundreds of thousands, if 

not millions of times more 

powerful than the 

conventional Type-0 fuels, 

which are basically dead 

plants and animals 

existing in the form of coal, 

petroleum, natural gas and 

other forms of fossil fuel. 

To put things in 

perspective, imagine a 

kilometer long train, with 

about 50 freight bodies, all 

fully laden with the most 

typical fossil fuel about 10, 

000 tonnes of coal. 

The same amount of 

energy can be generated 

by 500kg of Type-1 fuel, 

naturally occurring 

Uranium, enough to barely 

fill the boot of a small car. 

When the technology is 

fully realized, one can do 

even better with naturally 

occurring Thorium, in 

which case the material 

required would be much 

less, about 62.5 kg or 

even less according to 

some estimates and thus 

enough to fit  in a small 

bag. 

Energy and Economy 

Energy is the most 

fundamental requirement 

of every society or nation 

as it progresses through 

the ladder of development. 

Of course, once it reaches 

a relative degree of 

development, the energy 

demand becomes more 

stable. There is a distinct 

and categorical correlation 

between the energy 

consumption and income 

of a nation each 

reinforcing the other. Look 

around you: every step 

into progress comes with 

an addition of demand for 

energy cars, ships and 

aircraft to move, hospitals 

to give quality healthcare, 

education, as it follows the 

model of e-connectivity, 

production of more and 

better goods, irrigation for 

better farming. In fact, 

every element of our lives 

is increasingly going to 

become energy-intensive 

that is a necessary 

prerequisite for 

development.  

Nuclear Risk 

We need to put the 

Fukushima-Daiichi events 

in the historic frame of 

nuclear accidents and 

analyse them. While there 

was huge loss to property 

and disruption of normal 

life, there was no direct 

loss of life due to the 

accident or during the 

operation in its aftermath 

to contain it. As a silver 

lining, the way the 

accident was handled 

compared to the 

Chernobyl disaster of 1986 

showed how much 

progress we have 

achieved in nuclear 

emergency management 

over a period of half and 

two decades. The 

Fukushima-Daiichi plant 

was almost five times as 

big in terms of power 

generation and, more 

significantly, contained 

about nine times the 

nuclear fuel at the time of 

the accident. Yet, with 

better emergency 

management learnt over 

the years, the maximum 

radiation was less than 0.4 

per cent of that released 

during the Chernobyl 

disaster. 

So, while the Fukushima-

Daiichi accident was 

unfortunate and needs 

review, one must also 

acknowledge the 

advancement of national 

and international 

capabilities to manage 

nuclear emergencies now. 

E 
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Albert Einstein |It is the same with people as it is with riding a bike. Only when 
moving can one comfortably maintain one's balance. 
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Thus, while radiation due 

to a nuclear disaster is 

dangerous, it would 

amount to wrong 

propaganda to state that 

nuclear disasters will affect 

generations to come. Of 

course, the technology has 

been advancing over the 

decades and the human 

capability to contain 

nuclear disasters has 

definitely advanced. There 

is no doubt that nuclear 

power is superior along 

the three dimensions, 

namely,  energy density, 

effect on improved quality 

of living, and the economic 

benefits.   

Nuclear Fuel of the 

Future, Thorium 

Let us introduce a lesser 

known member among 

radioactive materials 

Thorium. It is perhaps the 

best solution possible in 

the future and would be 

technologically and 

commercially the best 

option in another two 

decades.  Thorium, the 

90th element in the periodic 

table, is slightly lighter 

than Uranium. 

Thorium is far abundant, 

by about four times, than 

the traditional nuclear fuel, 

Uranium occurs in a far 

purer form too. It is 

believed that the amount 

of energy contained in the 

Thorium reserves on earth 

is more than the combined 

total energy that is left in 

petroleum, coal, other 

fossil fuels and Uranium, 

all put together. 

Our aim should be to 

minimize the risks 

associated with nuclear 

power. The power of the 

nucleus is mighty and the 

future of humanity lies in 

harnessing it in a safe and 

efficient manner. In the 

years to come, it will fuel 

not only our earth-based 

needs but also our space 

missions and perhaps 

even our civilization’s 

reach to other planets for 

habitation. Our current 

nuclear projects will 

expand into better and 

safer materials like 

Thorium, and later on, into 

better reactions like fusion, 

which once completely 

developed, will be able to 

generate hundreds of 

times more of power than 

current fission methods. 

Affordable, clean and 

abundant energy provided 

by nuclear sources is our 

gateway to a future that is 

healthy, learned and 

connected; a future that 

will span deep into space 

and crosses the 

boundaries of current 

human imagination.       

Jisha Jahan.S (1706011), 

Second year, B. Tech 

Chemical Engineering 
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must be occasionally cleansed, and wound up, and set to true me.| Henry 
Ward Beecher 

 

SILVER NANO PARTICLE

ilver nanoparticles 

are nanoparticles 

of silver of 

between 1 nm and 100 

nm in size. While 

frequently described as 

being 'silver' some are 

composed of a large 

percentage of silver oxide 

due to their large ratio of 

surface-to-bulk silver 

atoms. Numerous shapes 

of nanoparticles can be 

constructed depending on 

the application at hand. 

Commonly used are 

spherical silver 

nanoparticles but 

diamond, octagonal and 

thin sheets are also 

popular.Their extremely 

large surface area 

permits the coordination 

of a vast number of 

ligands. The properties of 

silver nanoparticles 

applicable to human 

treatments are under 

investigation in laboratory 

and animal studies, 

assessing potential 

efficacy, toxicity, and 

costs. 

Metrology  

A number of reference 

materials are available for 

silver nanoparticles. NIST 

RM 8017 contains 75 nm 

silver nanoparticles 

embedded in a cake of 

the polymer 

polyvinylpyrrolidone to 

stabilize them against 

oxidation for a long shelf 

life. They have reference 

values for mean particle 

size using dynamic light 

scattering, ultra-small-

angle X-ray scattering, 

atomic force microscopy, 

and transmission electron 

microscopy; and size 

distribution reference 

values for the latter two 

methods.The BAM-N001 

certified reference 

material contains silver 

nanoparticles with a 

specified size distribution 

with a number-weighted 

median size of 12.6 nm 

measured by small-angle 

X-ray scattering and 

transmission electron 

microscopy. 

Uses:  

Catalysis  

Using silver nanoparticles 

for catalysis has been 

gaining attention in recent 

years. Although the most 

common applications are 

for medicinal or 

antibacterial purposes, 

silver nanoparticles show 

catalytic redox properties 

for dyes, benzene, 

carbon monoxide, and 

likely other compounds. 

The size of a nanoparticle 

greatly determines the 

properties that it exhibits 

due to various quantum 

effects. Additionally, the 

chemical environment of 

the nanoparticle plays a 

large role on the catalytic 

properties. With this in 

mind, it is important to 

note that heterogeneous 

catalysis takes place by 

adsorption of the reactant 

species to the catalytic 

substrate. When 

polymers, complex 

ligands, or surfactants are 

used to prevent 

coalescence of the 

nanoparticles, the 

catalytic ability is 

frequently hindered due 

to reduced adsorption 

ability. However these 

compounds can also be 

used in such a way that 

the chemical environment 

enhances the catalytic 

ability. 

Supported on silica 

spheres – reduction of 

dyes: 

Silver nanoparticles have 

been synthesized on a 

support of inert silica 

spheres. The support 

plays virtually no role in 

the catalytic ability and 

serves as a method of 

preventing coalescence 

of the silver nanoparticles 

in colloidal solution. Thus, 

the silver nanoparticles 

were stabilized and it was 

possible to demonstrate 

the ability of them to 

serve as an electron relay 

for the reduction of dyes 

by sodium 

S 
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Charles Buxton | You will never find time for anything. If you want time, you 
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10 

 

borohydride.Without the 

silver nanoparticle 

catalyst, virtually no 

reaction occurs between 

sodium borohydride and 

the various dyes: 

methylene blue, eosin, 

and rose bengal. 

Mesoporous aerogel – 

selective oxidation of 

benzene: 

Silver nanoparticles 

supported on aerogel are 

advantageous due to the 

higher number of active 

sites.The highest 

selectivity for oxidation of 

benzene to phenol was 

observed at low weight 

percent of silver in the 

aerogel matrix (1% Ag). 

This better selectivity is 

believed to be a result of 

the higher monodispersity 

within the aerogel matrix 

of the 1% Ag sample. 

Each weight percent 

solution formed different 

sized particles with a 

different width of size 

range. 

Silver alloy – 

synergistic oxidation of 

carbon monoxide: 

Au-Ag alloy nanoparticles 

have been shown to have 

a synergistic effect on the 

oxidation of carbon 

monoxide (CO).On its 

own, each pure-metal 

nanoparticle shows very 

poor catalytic activity for 

CO oxidation; together, 

the catalytic properties 

are greatly enhanced. It is 

proposed that the gold 

acts as a strong binding 

agent for the oxygen 

atom and the silver 

serves as a strong 

oxidizing catalyst, 

although the exact 

mechanism is still not 

completely understood. 

When synthesized in an 

Au/Ag ratio from 3:1 to 

10:1, the alloyed 

nanoparticles showed 

complete conversion 

when 1% CO was fed in 

air at ambient 

temperature.[65] The size 

of the alloyed particles 

did not play a big role in 

the catalytic ability. It is 

well known that gold 

nanoparticles only show 

catalytic properties for 

CO when they are ~3 nm 

in size, but alloyed 

particles up to 30 nm 

demonstrated excellent 

catalytic activity – 

catalytic activity better 

than that of gold 

nanoparticles on active 

support such as TiO2, 

Fe2O3, etc.                                                 

~R.Raghul  (1606026) 

Third year B.Tech 

Chemical Engineering 

 

 

 

Edutainment Corner  

The German alchemist Hennig Brand, tried to make 

gold by distilling 60 buckets of urine. In the end, 

Brand`s equipment glowed in the dark. He had actually 

discovered “Phosphorus” instead of gold and named 

it phosphorus mirabilis ("miraculous bearer of light") 

in 1669. 
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3D-printed live bacteria creates world's first "living tattoo" 

team at MIT has 

genetically modified 

bacteria cells and 

developed a new 3D 

printing technique to 

create a "living tattoo" that 

can respond to a variety of 

stimuli. 

Electronic tattoos and 

smart ink technologies are 

showing exciting potential 

for reframing how we think 

of wearable sensor 

devices. While many 

engineers are 

experimenting with a 

variety of responsible 

materials the MIT team 

wondered if live cells could 

be co-opted into a 

functional use. 

The first step was to look 

at what organic cells could 

be utilized, and it turned 

out that the strong cell 

walls of bacteria were the 

best target for use as they 

could survive the force of a 

3D printer's nozzle. 

Bacteria also proved to be 

perfectly compatible with 

the hydrogels needed for 

accurate 3D printing. 

To test out the technique 

the team created a 3D-

printed patch of bacteria 

cells on an elastomer layer 

designed to resemble a 

tree. The bacteria in each 

branch of the tree were 

engineered to respond to 

different chemical stimuli. 

When the patch was 

tested on a human hand 

that had been applied with 

different target chemicals 

the bacteria successfully 

illuminated its branches 

when sensing the 

corresponding chemical. 

The ultimate outcomes for 

the technology are 

incredibly futuristic, with 

the team suggesting the 

technique could 

conceivably lead to the 

development of a kind of 

"living computer." Complex 

structures could be 

created that contain many 

different types of 

engineered cells that 

communicate with each 

other in the same way as 

transistors on a microchip. 

"This is very future work, 

but we expect to be able to 

print living computational 

platforms that could be 

wearable," say Hyunwoo 

Yuk, a graduate student at 

MIT and one of the co-

authors on the study. 

More immediate, 

pragmatic uses include the 

development of warning 

stickers that contain cells 

engineered to respond to a 

certain environment or 

chemical stimuli, or health-

monitoring wearables that 

activate signals in 

accordance with a specific 

temperature or pH change. 

The study was published 

in the journal Advanced 

Materials. Source: MIT 

~ Uthra G (1606037) Third 
year B.Tech Chemical 
Engineering
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Does Nitric Oxide Provide Cure To Many Difficult Diseases? 
 

Nitric oxide is a colourless 

gas, a free radical and a 

highly unstable reactive 

molecule. The functions 

and uses of nitric oxide are 

numerous. They are not 

just an intermediate in the 

production of nitric acid 

from ammonia but also a 

highly indispensable 

chemical for many 

physiological activities in 

our body. It was awarded 

“The Molecule of the year,” 
title in 1992. It was first 

prepared in 1620 by the 

Belgian scientist Jan 

Baptista van Helmont, and 

it was first studied in 1772 

by the English chemist 

Joseph Priestley, who 

called it “the nitrous air.” 
Its regulatory functions 

include, vasodilation, 

neurotransmission, anti-

inflammation, smooth 

muscle relaxation, and 

immune response.  

 

Nitric oxide is produced in 

our body by the action of 

the enzyme Nitric oxide 

synthase on the amino 

acid L-arginine to give L-

citrulline. It is also 

produced from nitrites and 

nitrates that we consume 

through food. The main 

site of the molecule’s 

synthesis is the inner layer 

of blood vessels, the 

endothelium. From the 

endothelium, nitric oxide 

diffuses to underlying 

smooth muscle cells and 

causes them to relax. This 

relaxation causes the walls 

of blood vessels to dilate, 

thereby decreasing the 

blood pressure. Nitric 

oxide is also produced by 

nerve cells and is used as 

a neurotransmitter to 

regulate functions ranging 

from digestion to blood 

flow to memory and vision. 

In the immune system, 

nitric oxide is produced by 

macrophages, which are a 

type of white blood cells 

that engulf bacteria, 

tumour cells and other 

foreign particles and 

eliminate them by 

disrupting their metabolism 

and growth. Nitric oxide 

supplements are given to 

treat muscle soreness, 

hypertension, type 2 

diabetes, muscular 

dystrophy and heart 

diseases.  

 

While the role of nitric 

oxide discussed above 

certainly proves it to be an 

elixir, it is also a ruthless 

annihilator at higher 

concentration. It is a major 

air pollutant released from 

automobile internal 

combustion engines that 

depletes the ozone layer 

and by reaction with 

oxygen and water vapour 

results in acid rain. 

Nitrogen dioxide produced 

on oxidation of nitric oxide 

impairs the respiratory and 

immune system. Though 

excess amounts of nitric 

oxide is malevolent, in 

right quantity it is indeed a 

medicine. 

 

~Nitharshni RG (1606019) 

Third Year B.Tech 

Chemical Engineering 
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Sculpted graphene foam shapes up for batteries and sensors 

raphene has often 

been touted as the 

ultimate two-

dimensional material. 

However, chemists at Rice 

University in Houston, 

Texas, have devised a 

method for making and 

sculpting three-

dimensional blocks of 

graphene foam. The soft, 

porous solids can be used 

as supports for 

components of batteries 

and super-capacitors and 

as a mould for materials to 

make flexible, conductive 

sensors. 

The work was carried out 

in laboratory of Prof James 

Tour, a synthetic organic 

chemist who specialises in 

nanotechnology and is 

also a professor of 

computer science. Four 

years ago, Tour’s 

laboratory was the first to 

synthesise laser-induced 

graphene (LIG) by heating 

films of polyimide, a 

polymer commonly used in 

industry, with a laser. This 

method creates a two-

layered structure, with the 

polyimide remaining intact 

at the base but the upper 

layer transformed into 

interconnected flakes of 

graphene. 

The team has now 

developed this technique 

further to make complete 

blocks of this graphene 

material, rather than 

simple sheets. It is done in 

a manner similar to 

additive manufacturing, 

where the block of 

graphene foam is built up 

from layers. Initially, a 

single sheet of polyimide is 

treated as before. It is then 

coated with ethylene glycol 

and another layer of 

polyimide placed on top. 

The top of this layer is 

again burned with a laser 

to transform it into LIG. 

The process is repeated 

with additional layers until 

the block of the desired 

size is created. The block 

is then placed onto a hot 

plate to evaporate away 

the ethylene glycol, then 

transfer to a furnace to 

burn off remaining 

polyimide, leaving behind 

a spongy block of 

interconnected graphene 

flakes with pores 

measuring 20 to 30nm in 

diameter. 

In the journal Advanced 

Materials, Tour and his 

students, led by Duy Xuan 

Luong, explain how they 

modified a 3D printer with 

a custom-built fibre laser to 

mill the block into complex 

shapes. They also carried 

out some application trials, 

using the LIG blocks as 

anode and cathodes in 

lithium ion capacitors. The 

anode achieved a 

gravimetric capacity of 354 

milliamp hours per gram, 

near to the theoretical limit 

of graphite, while the 

cathode’s capacity 

exceeded the average 

capacity of other carbon 

materials, they said. “This 

is excellent performance in 

these new-generation 

lithium-ion capacitors, 

which capture the best 

properties of lithium-ion 

batteries and capacitor 

hybrids,” Tour said. 

The team also infused LIG 

block with liquid poly-

dimethyl siloxane, creating 

a stronger conductive 

material of the same 

shape but with greater 

strength. From this 

material, they made a 

G 

https://www.theengineer.co.uk/?channel=0&s=laser-induced+graphene&sort=rel
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flexible sensor that 

accurately recorded the 

pulse from the wrist of a 

volunteer. Further 

calibration of this device 

would allow them to derive 

blood pressure from the 

pulse waveform, they 

claim. “This truly brings 

graphene into the third 

dimension without 

furnaces or the need for 

metal catalysts, and our 

process is easily scaled,” 
Tour claimed. 

~Chandru D (1606006) 

Third Year B.Tech 

Chemical Engineering 

                                                                       

 

 

Edutainment Corner 

If water froze like other substances to give ice that is denser, then ice-skating would be 

like, 
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OPEC+ to Boost Oil Output After Saudis Secure Deal with Iran 

PEC and allies 

including Russia 

will boost oil 

production starting this 

month, offering relief to 

consumers after Saudi 

Arabia secured a last-

minute deal to overcome 

Iran’s opposition. While it 

fudged some differences 

between members, the 

agreement is a victory for 

Riyadh and Moscow, 

which for a month have 

advocated for a production 

increase to alleviate high 

prices. It’s also a success 

for U.S. President Donald 

Trump, who has criticized 

the Organization of 

Petroleum Exporting 

Countries for inflating the 

cost of fuel. 

“Hope OPEC will increase 

output substantially,” 
Trump said on Twitter after 

the meeting ended. “Need 

to keep prices down!” 
OPEC agreed on a 

“nominal” production 

increase of 1 million 

barrels a day, Saudi 

Energy Minister Khalid Al-

Falih told reporters in 

Vienna. In reality, several 

ministers said the accord 

will add a smaller amount 

of oil to the market -- about 

700,000 barrels a day-- 

because a number of 

countries are unable to 

raise their output. 

Trump’s Message 

"OPEC got the message," 

said Abhishek Deshpande, 

an executive director at 

JPMorgan Chase & Co. 

"The Goldilocks oil price 

target is just shy of $70 a 

barrel, which should quiet 

the complaints from the 

consumers." 

The hope is that the deal is 

enough to keep oil just 

under $70 a barrel, 

although Saudi Arabia and 

other members are 

focusing on supply and 

demand, rather than on a 

price target, said one 

OPEC delegate. 

The vague language in the 

communiqué and lack of 

real targets could allow 

Riyadh and others to fine 

tune their production to 

keep the market in check. 

The document didn’t 
mention the specific 

production hike cited by Al-

Falih, instead pledging that 

the group would focus on 

restoring its output cuts to 

the level originally agreed 

in 2016. 

OPEC and its allies 

exceeded their pledged 

1.8 million barrel-a-day 

production cut by 47 

percent last month, 

according to Russian 

Energy Minister Alexander 

Novak. That’s about 

850,000 barrels a day of 

additional supply losses 

that have been largely 

unintentional, reflecting the 

collapse in Venezuela’s oil 

industry and long-term 

declines in Mexican 

output. 

Saudi Arabia has enough 

spare capacity to offset 

those losses and keep a 

lid on prices, but Al-Falih 

has acknowledged that 

such a move isn’t 
politically palatable for his 

fellow OPEC members. 

The final communiqué 

made no mention of 

whether the kingdom, or 

any other member, could 

compensate for losses 

elsewhere. Yet it said the 

group as a whole should 

strive for “overall 

conformity” of 100 percent, 

which in practice will only 

be achievable if those 

nations with spare 

production capacity step in 

to fill the gap left by others. 

"The lack of specificity is 

bullish for prices,” said Joe 

McMonigle, senior energy 

analyst at Hedgeye Risk 

Management LLC. “It’s a 

mystery oil production 

increase because we don’t 
really know the final 

numbers." 

Crude actually rallied 

following the OPEC deal 

with U.S. benchmark West 

Texas Intermediate 

O 
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jumping as much as 4.6 

percent to $68.43 a barrel. 

 

Preserving Unity 

The vague language may 

help to preserve the hard-

won unity of the group of 

24 oil producers, whose 

cooperation ended a three-

year price slump. It 

salvages an agreement 

that was very much in 

doubt after Iranian Oil 

Minister Bijan Namdar 

Zanganeh walked out of a 

meeting with fellow 

ministers, predicting 

nobody could persuade 

him to back an increase. 

"It wasn’t easy, but 

everyone found a way to 

navigate the obstacles," 

said one minister, who 

asked not to be named 

discussing the details of 

the closed-door meeting. 

"The Iranian resistance 

was strong and the 

communiqué is the art of 

finding the middle ground." 

Iran has bridled at Trump’s 

interventions. Zanganeh 

has said the U.S. president 

is to blame for high prices 

because of his unilateral 

withdrawal from the 

international nuclear 

agreement and the 

imposition of fresh 

sanctions that could 

significantly curb Iran’s 

crude exports. 

The deal cements the 

petro-alliance between 

Vladimir Putin, the Russian 

president, and Prince 

Mohammed bin Salman, 

the powerful heir to the 

Saudi throne, which is 

slowly supplanting OPEC 

as the main arbiter of the 

global oil market. The 

alliance has been 

successful even as Riyadh 

and Moscow take different 

political views in Syria and 

Iran. 

 

~ Nitharshni RG (1606019) 

Third Year B.Tech 

Chemical Engineering 
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Ultra thin "stealth sheet" can hide and fake heat signatures 

etamaterials that 

cloak people and 

objects from   

radar, visible light or 

infrared are usually thick 

and heavy, but now 

engineers at the University 

of Wisconsin-Madison 

have developed an 

ultrathin, lightweight sheet 

that absorbs heat 

signatures and can even 

present false ones. 

The stealth sheet is less 

than a millimeter thick and 

can absorb around 94 

percent of the infrared light 

that hits it, including the 

mid- and long-wavelength 

range typically given off by 

human body heat. That 

makes it effective, light 

and – thanks to the 

materials it's made of – 

relatively inexpensive. 

"What we have shown is 

an ultrathin stealth sheet", 

says Hongrui Jiang, lead 

researcher on the project. 

"Right now, what people 

have is much heavier 

metal armor or thermal 

blankets. It's a matter of 

the weight, the cost and 

ease of use." 

The stealth sheet owes its 

infrared invisibility to the 

material it's made 

from: black silicon. This 

stuff consists of millions of 

vertical silicon nanowires 

that trap light between 

them, forming one of the 

most effective light-

absorbing materials ever 

created. Black silicon is 

often used to improve the 

efficiency of solar panels, 

while a similar 

material, Vantablack, 

works on the same 

principle but uses carbon 

nanowires. 

Normally, black silicon 

works on visible light, but 

the researchers suspected 

it could be adapted to 

absorb infrared instead. To 

do so, they used silver 

particles to etch the silicon 

into taller nanowires than 

usual, both of which 

helped increase the 

material's infrared 

absorption rate. The 

nanowired silicon is then 

attached to a flexible 

backing that is made with 

air channels to help 

release the trapped heat 

and make the cloak work 

longer. 

To add some further 

trickery, the team added 

electronic heating 

elements to the sheet. 

That lets the stealth sheet 

look like a completely 

different object when 

viewed through an infrared 

camera. 

M 
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"You can intentionally 

deceive an infrared 

detector by presenting a 

false heat signature," says 

Jiang. "It could conceal a 

tank by presenting what 

looks like a simple 

highway guardrail." 

The researchers are 

currently working on 

scaling up the prototype, 

before testing it in the real 

world. 

The research was 

published in the 

journal Advanced 

Engineering Materials. 

Source: University of 

Wisconsin-Madison.

 

~Sowmiya B (1606035) 

Third Year B.Tech 

Chemical Engineering 
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Solute particles reduce the vapour pressure of the solvent, resulting in the elevation of the 

boiling point. 
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Silicon-perovskite solar cell cracks new efficiency record 

ilicon has long been 

the go-to material 

for solar cell 

technology, and for good 

reason: It's inexpensive, 

it's stable and it's efficient. 

Unfortunately in that last 

regard silicon is fast 

approaching its theoretical 

limit, but pairing it up with 

other materials could help 

break through that ceiling. 

Now, researchers at EPFL 

and CSEM have 

developed a new 

technique for combining 

silicon and perovskite solar 

cells, and reported an 

efficiency of 25.2 percent – 

a record for that 

combination. 

Straight silicon solar cells 

currently on the market 

max out around 20 to 22 

percent efficiency, which 

isn't bad but doesn't give 

the technology much more 

room  

to grow. Perovskite has 

reared its head in recent 

years as a decent 

alternative, shooting up 

from a 3.8 percent 

efficiency in 2009 to over 

20 percent for 

a multilayered perovskite 

cell in 2016. Still, it's more 

expensive than plain old 

silicon and has its own 

efficiency ceiling to 

contend with. 

 

Pairing perovskite and 

silicon in one solar cell 

could help play to the 

strengths of both 

materials. Perovskite is 

better at converting green 

and blue light to electricity, 

while silicon specializes in 

red and infrared, so 

together they can capture 

a wider range of the 

spectrum. 

 

"By combining the two 

materials, we can 

maximize the use of the 

solar spectrum and 

increase the amount of 

power generated," says 

Florent Sahli and Jérémie 

Werner, authors of the 

study. "The calculations 

and work we have done 

show that a 30 percent 

efficiency should soon be 

possible." 

 

The team's new silicon-

perovskite solar cell has 

achieved an efficiency of 

25.2 percent. That tops 

previous tandem cells that 

managed 13.7 percent in 

March 2015, and 

an indium-doped solar 

cell that reached 24.5 

percent in November 

2016. 

 

The main hurdles of these 

tandem cells are in the 

manufacturing process. 

Normally, perovskite would 

be deposited as a liquid 

onto the surface, but 

silicon's texture makes that 

difficult. It's made up of a 

sea of "pyramids" about 

five microns high, which 

lets it trap and absorb light 

better. But that means 

S 
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liquid perovskite pools in 

the valleys and leaves the 

higher "peaks" uncoated. 

 

"Until now, the standard 

approach for making a 

perovskite/silicon tandem 

cell was to level off the 

pyramids of the silicon cell, 

which decreased its optical 

properties and therefore its 

performance, before 

depositing the perovskite 

cell on top of it," says 

Sahli. "It also added steps 

to the manufacturing 

process." 

 

To cover the peaks and 

valleys of silicon in equal 

measure, the researchers 

first use evaporation to 

create an inorganic base 

layer, which covers the 

pyramids. Then, a liquid 

organic solution is added 

by way of spin-coating, 

which seeps into the pores 

of the base layer. Finally, 

the team heats the 

substrate to 150° C (302° 

F), which lets a layer of 

perovskite crystallize over 

the top, forming a thin film 

that covers the entire 

silicon surface. 

 

Although it might sound 

like a lot of extra work, the 

researchers say that the 

process is relatively 

simple, and could be 

incorporated into existing 

production lines with only a 

few extra steps. That 

would help the new 

tandem cells be produced 

without inflating the cost 

too much.  

"We are proposing to use 

equipment that is already 

in use, just adding a few 

specific stages," says 

Christophe Ballif, co-

author of the study. 

"Manufacturers won't be 

adopting a whole new 

solar technology, but 

simply updating the 

production lines they are 

already using for silicon-

based cells." 

 

The research was 

published in the 

journal Nature Materials. 

Source: EPFL 

 

~Nithiya A (1606020), 

Third Year, B.Tech 

Chemical Engineering 
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The salt solution boils at a temperature 

above 100oC. Maybe this is the reason 

behind adding salt to water while 

cooking! 
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Engineering Low Impedance Graphene Electrodes for Neural 

Imaging

raphene electro   

-des are of 

interest for use in 

neural implants that can 

be placed directly on the 

surface of the brain to 

record neuron -al activity. 

Compared to 

conventional metal 

electrodes, these devices 

are more flexible and 

conform better to brain 

tissue. Transparency 

enables recording and 

viewing neuron activity 

directly beneath the 

electrodes that would 

otherwise be blocked by 

opaque metal materials. 

A major drawback has 

prevented such use: 

graphene electrodes 

have high impedance, 

which means electrical 

current has difficulty 

flowing through the 

material. Resulting data 

are ‘noisy,' and 

transparency is lost with 

the application of 

available techniques to 

reduce graphene’s 

impedance. 

Now researchers at the 

University of California 

San Diego have cooked 

up a new recipe to realize 

graphene electrodes with 

high transparency 

and 100 times lower 

impedance. The 

ingredients list calls for 

the addition of platinum 

nanoparticles to achieve 

both goals. The 

nanoparticles create an 

alternate set of paths to 

channel electron flow, 

overcoming the quantum 

capacitance nature of 

graphene which limits 

travel routes available to 

electrons. 

With the inclusion of 

platinum, electrodes 

retained about 70 percent 

of their original 

transparency, which is 

considered sufficient to 

secure high-quality 

readings using optical 

imaging.  

The new electrodes 

recorded and imaged 

neuronal activity, 

including calcium ion 

spikes, at the macroscale 

and single cell levels 

during tests with 

transgenic mice. While 

recording total brain 

activity from the surface 

of the cortex, the 

researchers also used a 

two-photon microscope to 

shine laser light through 

the electrodes. The 

activity of individual brain 

cells at 50 and 250 

micrometers below the 

brain surface were in this 

way directly imaged. By 

obtaining both recording 

and imaging data at the 

same time, researchers 

were able to identify 

which brain cells were 

responsible for the total 

brain activity. 

The development brings 

graphene electrodes a 

step closer to use in next-

generation brain imaging 

technologies and various 

basic neuroscience and 

medical applications. 

Source: Yichen Lu, 

Advanced Functional 

Materials, University of 

California San Diego. 

~Aparna A (1606002), 

Third Year, B.Tech 

Chemical Engineering
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Steve Jobs | If you are working on something that you really care about, you 
don’t have to be pushed. The vision pulls you. 
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Synthetic tongue tastes whiskies to tell which is which 

ifferent types of 

high-end whiskies 

can be chemically 

very similar, to the point 

that standard tests 

sometimes can't tell them 

apart. Master distillers can 

usually do so based on 

taste, although it's a 

somewhat subjective 

method. With that in mind, 

researchers at Germany's 

Heidelberg University have 

developed what's being 

described as a synthetic 

tongue – it scientifically 

differentiates between 

whiskies via their "flavor." 

The technology consists of 

a series of small bottles, 

each one containing a 

different type of glowing 

polymer dye. When a drop 

of a given whisky is 

introduced into each bottle, 

the liquor's distinctive 

chemical composition 

subtly alters the 

fluorescence of the dyes – 

each one reacts differently. 

Like the taste receptors on 

the human tongue, the 

dyes aren't reacting to any 

one element in the whisky, 

but are instead reacting to 

the unique combination of 

all the chemicals that are 

present. 

Although these reactions 

can't necessarily be 

detected by the human 

eye, a device known as a 

plate reader can measure 

them. As a result, the 

distinct combination of 

changes in fluorescence 

can be used to create a 

"fingerprint" that's unique 

to that whisky. Even 

another whisky that's very 

chemically-similar won't 

match it. 

Not only can the 

technology assign a 

specific identity to 

individual whiskies, but it 

can reportedly also be 

used to indicate factors 

such as malt status (single 

or double), age and 

country of origin. 

It should be noted that the 

system can't identify 

whiskies that it's never 

encountered before. 

Instead, the idea is that the 

technology will first be 

used to establish the 

fingerprint of a known 

whisky. When a whisky 

that is claimed to be that 

particular one is 

subsequently encountered, 

testing will reveal if it is 

indeed the genuine article. 

In this way, counterfeit 

whiskies could more easily 

be spotted. 

According to lead scientist 

Prof. Uwe Bunz, the 

technology could also be 

used to tell the difference 

between other types of 

chemically-similar 

beverages, or even 

biological materials. 

A paper on the research 

was published in the 

journal Chem. Source: Cell 

Press 

~Vignesh E (1606038), 

Third Year, B.Tech 

Chemical Engineering 
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23 People who are crazy enough to think they can change the world, are the 
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What is Sterlite? 

Sterlite was initially 

established in Ratnagiri, 

Maharastra around 500 

acres. Ratnagiri is a 

coastal area and the 

major harvest is Alphonso 

mango. After few months, 

Sterlite copper (a unit of 

Sterlite) released 

hazardous gases like 

sulphur dioxide, arsenic, 

cadmium which in turn 

affect the growth of 

Alphonso mango. So the 

village people formed a 

committee for protest 

against Sterlite and finally 

they flew them away. 

Then they went for asking 

permission to establish 

Sterlite in Gujarat, Goa 

and they turned up with 

negative results. Finally in 

1994, they came to 

Tamilnadu and 

established Sterlite. 

What are all the 

conditions imposed on 

Sterlite before its 

establishment? 

According to 

environmental act in 

1987, Sterlite has to be 

established 25km away 

from Gulf of Mannar since 

Tuticorin people depend 

on sea for their life but 

what happened is, they 

established only 14 km 

away from Gulf of 

Mannar. 

How many chemical 

plants in Sterlite? 

The major plant is copper 

Sterlite and source for 

this plant is copper pyrite 

rock. Two more plant 

phosphoric acid plant and 

sulphuric acid plant make 

use of gases like sulphur 

dioxide, arsenic, 

cadmium released from 

copper plant as their 

source. Sterile company 

uses imported copper 

concentrates to produce 

cathodes. Its smelting 

plant was commissioned 

at Tuticorin (Tamil Nadu) 

in 1997-98. The initial 

capacity of this plant was 

60,000 tonnes which was 

raised to about 1.5 lakh 

tonnes in 2000-01. During 

1997-98, this plant 

produced 21,000 tonnes 

of anodes (unrefined 

copper). 

What is the major 

achievement of 

Sterlite? 

Sterlite is leading 

producer of copper in 

India and it produces less 

than 10 percent of world 

copper need. It produces 

nearly 40 percent of 

copper need in India 

produces 1200 ton of 

copper per day. It offers 

nearly 3500 jobs to 

Indians.  

 

Image Courtesy: 

media.web.britannica.co

m/ eb-media/38/100238-

050-18EC9667.jpg 

How does sterlite affect 

environment and 

people around 

Tuticorin? 

The gases from Sterlite 

copper like sulphur 

dioxide, arsenic, 

cadmium causes asthma, 

lung cancer, and other 

respiratory diseases. For 

sulphuric acid and 

phosphoric acid 

production the 

requirement of water is 

huge which affects 

agricultural fields and 

farmers. Have you ever 

experienced suffocation 

when you wake up in 

early morning? In March 

23, 2013 Tuticorin people 

had this worst 

experience.  

Is Sterlite alone 

responsible for ruining 

of Tuticorin? 

Recently LMES academy 

collected water and air 

samples in twelve villages 

around Tuticorin and 

came up shocking 

results. Water sample 

from south 

Veerapandiyapuram has 

two to eleven times ( 

safety parameters like 

total dissolved solids, 

chlorine, sulphate, nitrate) 

higher than safety limit of 

water, water sample from 

Kumara Reddiyarpuram 

has 2 to 21 times higher 

than safety limit of water 
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and from Tuticorin town 

almost all the parameters 

are within the safety limit. 

Samples taken near SPIC 

& TAC shows ammonia 

limit exceeds by 242 

times than safety limit 

and samples taken from 

SPIC-waste disposal to 

sea shows ammonia limit 

exceeds by 86 times than 

safety limit. Water sample 

taken near Sterlite shows 

chlorine exceeds 3 times 

than safety limit and 

sulphate exceeds 15 

times than safety limit. 

They also visited Sterlite 

and examined solid 

wasted and liquid waste 

management and gave 

suggestions that sterlite is 

well and good in 

controlling environmental 

pollution when compared 

to other industries in 

Tuticorin. From this you 

can say who is 

responsible. If this 

scenario continued, soon 

Tuticorin will become 

useless land, which may 

also affect whole 

Tamilnadu then there will 

#BAN TUTICORIN 

Sources: 

www.lmes.in/sterlite/ 

www.ndtv.com/tamil-

nadu-news/thousands-

protest-in-tamil-nadu-

tuticorin-against-sterlite-

copper-plant-1828372 

~ Roshanraj J (1606028) 

Third Year B.Tech 

Chemical Engineering 

 

 

Edutainment Corner 

The British clergyman Joseph Priestley was the first to 

store gases, which evolved from any reaction, in pig 

bladders. When one such collected gas aided the flame to 

burn extra brightly, he whiffed and wrote, “The feeling of it 

to my lungs was not sensibly different from that of 

common air. But, I fancied that my breath felt particularly 

light and easy for some time afterward. Who can tell but 

that, in time, this pure air may become a fashionable 

article in luxury? Hitherto only two mice and myself have 

had the privilege of breathing it.” And guess what, he had 

discovered “Oxygen”. 

 

 



Biomedical Magnesium hydroxide 
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| Johann Wolfgang Von Goethe 

 

How is magnesium hydroxide used in medicine?  

Magnesium hydroxide is 

a common component of 

antacids, such as milk of 

magnesia, as well as 

laxatives. The general 

formula for magnesium 

hydroxide is Mg(OH)2. 

Magnesium hydroxide is 

used in suspension as 

either an antacid or a 

laxative, depending on 

concentration.  

As an antacid, 

magnesium hydroxide is 

dosed at approximately 

0.5–1.5 g in adults and 

works by simple 

neutralization, where the 

hydroxide ions from the 

Mg(OH)2 combine with 

acidic H+ ions produced 

in the form of hydrochloric 

acid by parietal cells in 

the stomach to produce  

water. As a laxative, 

magnesium hydroxide is 

dosed at 2–5 g, and 

works in a number of 

ways. First, Mg2+ is poorly 

absorbed from the 

intestinal tract, so it draws 

water from the 

surrounding tissue by 

osmosis. Not only does 

this increase in water 

content soften the faeces, 

it also increases the 

volume of faeces in the 

intestine which naturally 

stimulates intestinal 

motility.  

Furthermore, Mg2+ ions 

cause the release of 

cholecystokinin which 

results in intraluminal 

accumulation of water, 

electrolytes, and 

increased intestinal 

motility. Although it has 

been stated in some 

sources, the hydroxide 

ions themselves do not 

play a significant role in 

the laxative effects of milk 

of magnesia, as basic 

solutions are not strongly 

laxative, and non-basic 

Mg2+ solutions, like 

MgSO4, are equally 

strong laxatives mole for 

mole. Only a small 

amount of the 

magnesium from 

magnesium hydroxide is 

usually absorbed by the 

intestine.  

However, magnesium is 

mainly excreted by the 

kidneys so long-term, 

daily consumption of milk 

of magnesia by someone 

suffering from renal 

failure could lead in 

theory to hypermagnese-

mia. Unabsorbed drug is 

excreted in faeces; 

absorbed drug is 

excreted rapidly in urine. 

 

~Ganesh R (1706007). 

Second year B.Tech 

Chemical Engineering.  
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1. 2.      7.    

     13.    10.  

 6.          

 11.          

   12.        

 5.          

 3.     8.  4.   

           

          14. 

   15. 9.       

 

Left to right 

1. Combining two phases into a homogeneous liquid phase is called______ (11). 

3. Selection of certain number of populations for a study is called __ (8). 

4. ______ (3) surfaces are not considered as opaque surfaces in radiation. 

5. Carbon-dioxide is physically removed from a system through_______ (10) process. 

6. Residential space heaters are a good example for________ (10) heat transfer. 

9. ________ (5) technology is used to maximize energy usage in a plant. 

11. In factorial designs, the number of times a condition is noted is called________. (First 
seven letters only) 

12. Prall plate- _________ (6). 

Right to left 

13. Common compounds of________ (5) are colemanite, kernite. 

14. _______ (5) is a ladung dye. 

Top to bottom 

1. Design of a dryer is not affected by _________ (9) process. 

2. Leaching efficiency ________ (9) with increase in temperature. 

7. Kirchoff’s law is used in _____________(5) radiation.  

8. Ammonia is produced from hydrogen and nitrogen by a reversible reaction in the 
presence of _______ (4) as a catalyst.  

10. _______ (3) determines the efficiency of a bio-digester. 

Bottom to top 

15. _________ (3) point is measured using psychrometer. 



Crossword  

 

27 Imagine your life is perfect in every respect; what would it look like? | Brian 

Tracy 
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Efficient Solar Energy Concentrtor Energy 

 

Dr. Henry Link | We generate fears while we sit. We overcome them by 
action. 
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The Spherical Sun Power Generator 

German Architect Andre 

Broessel has a solution 

that can “squeeze more 

juice out of the sun”, even 

during the night hours 

and in low-light regions. 

His company has created 

a spherical sun power 

generator prototype 

called the beta ray. His 

technology will combine 

spherical geometry 

principles with a dual axis 

tracking system, allowing 

twice the yield of 

a conventional solar 

panel in a much smaller 

surface area.  

The futuristic design is 

fully rotational and is 

suitable for inclined 

surfaces, walls of 

buildings, and anywhere 

with access to the sky. It 

can even be used as 

an electric charging 

station. 

The beta ray comes with 

a hybrid collector to 

convert daily electricity 

and thermal energy at the 

same time. While 

reducing the silicon cell 

area to 25% with the 

equivalent power output 

by using our ultra 

transmission Ball Lens 

point focusing 

concentrator, it operates 

at efficiency levels of 

nearly 57% in hybrid 

mode. At night time the 

Ball Lens can transform 

into a high-power lamp to 

illuminate your location, 

simply by using a few 

LED’s. The station is 

designed for off grid 

conditions as well as to 

supplement buildings’ 
consumption of electricity 

and thermal circuits like 

hot water.  

~Sneha.L (1606037) 

Third year B.Tech 

Chemical engineering                          

                                                                                 



Science & Technology  Ammonia  

 

29 Whether you think you can or think you can’t, you’re right. | Henry Ford 

 

Many uses of ammonia in different fields

mmonia, a colorless 
gas with a distinct 
odor is a building-

block chemical and a key 
component in the 
manufacture of many 
products people use every 
day. It occurs naturally 
throughout the environ- 
ment in the air, soil and 
water and in plants and 
animals, including hu- 
mans. The human body 
makes ammonia when the 
body breaks down foods 
containing protein into 
amino acids and ammonia, 
then converting the 
ammonia into urea. 
Ammonium hydroxide – 
commonly known as 
household ammonia – is 
an ingredient in many 
everyday household clean-
ing products. Ammonia is 
a basic building block 
for ammonium nitrate 
fertilizer, which releases 
nitrogen, an essential 
nutrient for growing plants. 

Ammonia in Household 
Cleaning Products 

On its own or as an 
ingredient in many house-
hold cleaning products, 

ammonia can be used to 
clean a variety of house-
hold surfaces – from tubs, 
sinks and toilets to 
bathroom and kitchen 
countertops and tiles. 
Because ammonia evapo-
rates quickly, it is 
commonly used in glass 
cleaning solutions to help 
avoid streaking. 

Ammonia in Industrial/ 
Manufacturing  
 
When used as a 
refrigerant gas and in air-
conditioning equipment, 
ammonia can absorb 
substantial amounts of 
heat from its surroundings. 
Ammonia also is used in 
the waste and wastewater 
treatment, cold storage, 
rubber, pulp and paper 
and food and beverage 
industries as a stabilizer, 
neutralizer and a source of 
nitrogen. It also is used in 
the manufacture of 
pharmaceuticals. 
 
Ammonia in agriculture  

The production of food 
crops naturally depletes 
soil nutrient supplies. In 
order to maintain healthy 
crops, farmers rely on 
fertilizers to keep their 
soils productive. Fertilizers 
can also help increase 

levels of essential nutri-
ents like zinc, selenium 
and boron in food crops. 

Ammonia is a source of 
nitrogen for growing 
plants. Every fertilizer 
contains nitrogen either in 
the form of ammonia or 
compounds derived from 
ammonia. The wide-
spread uses of ammonia 
in agriculture was brought 
about by the green 
revolution, which also 
involved development of 
high yielding crops and 
advances in pesticides. A 
field that produced 20 
bushels of corn in 1940 
produces over 100 
bushels today. While high 
yield crops and pesticides 
have contributed to greater 
production, fertilizer has 
been the most influential 
factor in driving the green 
revolution.        

As a fuel  

Liquid ammonia has a raw 
energy density of 11.5 
MJ/L that is about a third 
that of diesel and can be 
used as a fuel for motor-
vehicles. However, for 
some reasons it is not 
being used as a fuel. 

~V. Vijay (1706031), First 

year B.tech chemical 

engineering 

 

A 

https://www.tfi.org/sites/default/files/documents/ammoniafactsheet.pdf
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