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Messages 

SYNERGY-2019 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. 

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. 

With more expectation I wish the success to prevail and may the Almighty bless 

you all with all the desires and wishes. 

Dr.M.Thirumarimurugan 

Professor and Head, Department of Chemical Engineering, Coimbatore Institute of Technology. 

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. 

Mr.P.Sivakumar 

Staff Advisor, Chemical engineering association, Coimbatore Institute of 

Technology. 
Every information and ideas of various students is compiled 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 the success in upcoming editions. 

Mr.Vivek Joe Bharath, 

Staff Co-ordinator, Student Chapter IIChE, Coimbatore Institute of Technology. 

 



SYNERGY – September Issue [DEPARTMENT OF CHEMICAL ENGINEERING] 

 

3 REACTANTZ 2K19| SPECIAL ISSUE 

 

 

Topics                                                                                                                                                        PAGE NO 

NANO TECHNOLOGY 

   1)  New method for the measurement of  nano-structured light fields                                           13 

   2)   Chemical oxidation for oil separation from oilfield produced water under                             15 

         uv  irradiation using titanium dioxide as a nano-photocatalyst 

   3)   Nano thermometer                                                                                                                           27 

 

WASTE MANAGEMENT 

1) Co2 capture and storage                                                                                                                10 

2) Waste water management                                                                                                              11 

3) Biodiesel                                                                                                                                          17 

4) Greener fuels  to get rocket into space                                                                                         25 

5) A new way to turn heat into useful energy                                                                                  30 

6) Elusive compounds of green house gas isolated                                                                         32 

POLYMER SCIENCE 

1) The use of untreated water as polymerization solvent cloud reduce                                       22 

 costs of atrp at  industrial scale                                                                                                                            

2) New synthetic polymer degradable under very mild acidic conditions                                   28 

 

BIO-TECHNOLOGY 

   1)   Corrosion resistence of steel bars in concrete when mixed with aerobic organisms                 08 

   2)   Combination of wood fibers and spider silk   could rival plastic                                                14           

   3)   Natural sniper kills hospital bacterium  microbial geneticists unravel how protein                    19 

          attacks   pseudomonas aeruginosa. 

            4)   Production of citric acid  from the fermentation of pineapple waste.                                                20 

 

     DRUG DELIVERY 

1) Thermo response protein hydrogel                                                                                                           05 



SYNERGY – September Issue [DEPARTMENT OF CHEMICAL ENGINEERING] 

 

4 REACTANTZ 2K19| SPECIAL ISSUE 

 

2) By supramolecular design                                                                                                                            06 

ENVIRONMENTAL APPLICANTS 

1) Clarification of a new synthesis mechanism of semiconductor atomic sheet                                 07 

2) The behavior of rising bubbles covered by particles                                                                             21 

3) Use light to weight unit molecules                                                                                                            23 

4) Development  and application of self healing  materials in smart batteries                                    26 

and super capacitors 

5) Measuring ethanol’s deadly twin                                                                                                               03 



SYNERGY – September Issue [DEPARTMENT OF CHEMICAL ENGINEERING] 

 

5 REACTANTZ 2K19| SPECIAL ISSUE 

 

MEASURING ETHANOL'S DEADLY TWIN 
Methanol is sometimes referred to as 

ethanol's deadly twin. While the latter 

is the intoxicating ingredient in wine, 

beer and schnapps, the former is a 

chemical that becomes highly toxic 

when metabolised by the human 

body. Even a relatively small amount 

of methanol can cause blindness or 

even prove fatal if left untreated. 

Cases of poisoning from the 

consumption of alcoholic beverages 

tainted with methanol occur time and 

again, particularly in developing and 

emerging countries, because alcoholic 

fermentation also produces small 

quantities of methanol. Whenever 

alcohol is unprofessionally distilled in 

backyard operations, relevant 

amounts of methanol may end up in 

the liquor. Beverages that have been 

adulterated with windscreen washer 

fluid or other liquids containing 

methanol are another potential cause 

of poisoning. Until now, methanol 

could be distinguished from ethanol 

only in a chemical analysis 

laboratory. Even hospitals require 

relatively large, expensive equipment 

in order to diagnose methanol 

poisoning. "These appliances are 

rarely available in emerging and 

developing countries, where 

outbreaks of methanol poisoning are 

most prevalent," says Andreas 

Güntner, a research group leader at 

the Particle Technology Laboratory of 

ETH Professor Sotiris Pratsinis and a 

researcher at the University Hospital 

Zurich. He and his colleagues have 

now developed an affordable 

handheld device based on a small 

metal oxide sensor. It is able to detect 

adulterated alcohol within two 

minutes by "sniffing out" methanol 

and ethanol vapours from a beverage. 

Moreover, the tool can also be used to 

diagnose methanol poisoning by 

analysing a patient's exhaled breath. 

In an emergency, this helps ensure the 

appropriate measures are taken 

without delay. There's nothing new 

about using metal oxide sensors to 

measure alcoholic vapours. However, 

this method was unable to distinguish 

between different alcohols, such as 

ethanol and methanol. "Even the 

breathalyser tests used by the police 

measure only ethanol, although some 

devices also erroneously identify 

methanol as ethanol," explains Jan 

van den Broek, a doctoral student at 

ETH and the lead author of the study. 

First, the ETH scientists developed a 

highly sensitive alcohol sensor using 

nanoparticles of tin oxide doped with 

palladium. Next, they used a trick to 

differentiate between methanol and 

ethanol. Instead of analysing the 

sample directly with the sensor, the 

two types of alcohol are first 

separated in an attached tube filled 

with a porous polymer, through which 

the sample air is sucked by a small 

pump. As its molecules are smaller, 
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methanol passes through the polymer 

tube more quickly than ethanol. The 

measuring device proved to be 

exceptionally sensitive. In laboratory 

tests, it detected even trace amounts 

of methanol contamination selectively 

in alcoholic beverages, down to the 

low legal limits. Furthermore, the 

scientists analysed breath 

samples from a person who had 

previously drunk rum. For test purposes, 

the researchers subsequently added a 

small quantity of methanol to the breath 

sample. The researchers have filed a 

patent application for the measuring 

method. They are now working to 

integrate the technology into a device 

that can be put to practical use. "This 

technology is low cost, making it 

suitable for use in developing countries 

as well. Moreover, it's simple to use and 

can be operated even without laboratory 

training, for example by authorities or 

tourists," Güntner says. It is also ideal 

for quality control in distilleries. 

Methanol is more than just a nuisance in 

conjunction with alcoholic beverages, it 

is also an important industrial chemical -

- and one that might come to play an 

even more important role: methanol is 

being considered as a potential future 

fuel, since vehicles can be powered with 

methanol fuel cells. So a further 

application for the new technology 

could be as an alarm sensor to detect 

leaks in tanks. 

K.Keerthika(1706013), 

Third year, Department of Chemical 

Engineering. 
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DRUG DELIVERY: THERMO-RESPONSIVE PROTEIN 

HYDROGEL 
Imagine a perfectly biocompatible, 

protein-based drug delivery system 

durable enough to survive in the body 

for more than two weeks and capable 

of providing sustained medication 

release. An interdisciplinary research 

team led by Jin Kim Montclare, a 

professor of biomolecular and 

chemical engineering at the NYU 

Tandon School of Engineering, has 

created the first protein-engineered 

hydrogel that meets those criteria, 

advancing an area of biochemistry 

critical to not only to the future of 

drug delivery, but tissue engineering 

and regenerative medicine. Hydrogels 

are three-dimensional polymer 

networks that reversibly transition 

from solution to gel in response to 

physical or chemical stimuli, such as 

temperature or acidity. Protein 

hydrogels are more biocompatible 

than synthetic ones, and do not 

require potentially toxic chemical 

cross linkers."This is the first thermo-

responsive protein hydrogel based on 

a single coiled-coil protein that 

transitions from solution to gel at low 
temperatures through a process of 

self-assembly, without the need for 

external agents," said Montclare."The 

research team conducted experiments 

encapsulating a model small molecule 

within their protein hydrogel, 

discovering that small molecule 

binding increased thermostability and 

mechanical integrity and allowed for 

release over a timeframe comparable 

to other sustained-release drug 

delivery vehicles. Future work will 

focus on designing protein hydrogels 

tuned to respond to specific 

temperatures for various drug delivery 

applications. 

M.Atchaya(1706002),  

Third year, Department of chemical 

engineering. 
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DRUG DELIVERY BY SUPRAMOLECULAR 

                                          DESIGN 
The rational design of drug delivery 

approaches leveraging supramolecular 

chemistry (i.e., “chemistry beyond the 

molecule”) has garnered significant 

interest in recent years toward 

improving therapeutics. By using 

specific, dynamic, and tunable non-

covalent interactions, engineered 

approaches to drug delivery can be 

realized. Certain benefits to this 

approach are molecular-level control 

of composition, improved routes for 

incorporating and targeting drugs, and 

new strategies to create delivery 

devices that respond to a variety of 

physiologic indicators. Some of the 

most recognizable supramolecular 

motifs – macrocyclic host–guest 

complexes – afford logical application 

to drug delivery in using drug as 

guest. The use of supramolecular 

motifs may further give rise to 

materials for the controlled 

encapsulation and release of 

therapeutics. Furthermore, given the 

majority of supramolecular motifs in 

water are directed by hydrophobic 

interactions, cooperative delivery 

strategies can be realized. The 

modularity of supramolecular 

interactions also facilitates 

opportunities to combine multiple 

drugs within one delivery platform, as 

well as the facile incorporation of 

targeting units. In sum, 

supramolecular design offers ample 

opportunity to improve the precision 

of pharmaceutical practice. In the 

context of clinical translation, features 

of supramolecular design may prove 

additionally advantageous, 

specifically in enabling quantitative 

drug loading, molecularly discrete 

delivery devices, and a 

priori knowledge of carrier 

degradation and clearance 

mechanisms. As such, the design 

opportunities afforded by 

supramolecular chemistry will play a 

vital role in the future of the drug 

delivery field. 

 

Kiran Kumar.(1806024) 

Second Year, Department of 

chemical engineering.
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CLARIFICATION OF A NEW SYNTHESIS 

MECHANISMOF SEMICONDUCTOR ATOMIC SHEET 

 
In Japan Science and Technology 

Agency's Strategic Basic Research 

Programs, Associate Professor 

Toshiaki Kato and Professor Toshiro 

Kaneko of the Department of 

Electronic Engineering, Graduate 

School of Engineering, Tohoku 

University succeeded in clarifying a 

new synthesis mechanism regarding 

transition metal dichalcogenides 

(TMD)1), which are semiconductor 

atomic sheets having thickness in 

atomic order.Because it is difficult to 

directly observe the aspect of the 

growing process of TMD in a special 

environment, the initial growth 

process remained unclear, and it has 

been desirable to elucidate a detailed 

mechanism of synthesis to obtain 

high-quality TMD.An in-situ 

observing synthesis method2) has 

been developed by our research group 

to examine the growth aspect of TMD 

as a real-time optical image in a 

special high temperature atmosphere 

of about 800°C in the presence of 

corrosive gases. In addition, a 

synthesis substrate, which is a 

mechanism to control diffusion during 

the crystal growth of a precursor3), 

has been developed in advance; 

further, it has been clarified that the 

growing precursor diffuses a distance 

about 100 times larger than in 

conventional semiconductor 

materials. It was also demonstrated 

that nucleation occurs due to the 

involvement of the precursor in a 

droplet state. Furthermore, by 

utilizing this method, a large-scale 

integration of more than 35,000 

monolayer single crystal atomic 

sheets has been achieved on a 

substrate in a practical scale.Utilizing 

the results of the present research, the 

large-scale integration of atomic-order 

thick4) semiconductor atomic sheets 

can be fabricated and is expected to 

be put into practical use in the field of 

next-generation flexible electronics. 

R.Tamilselvan(1706029), 

Third year, Department of 

Chemical Engineering. 
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CORROSION RESISTANCE OF STEEL BARS IN         

CONCRETE WHEN MIXED WITH AEROBIC   

MICROORGANISMS 
 

This study reports on a novel method 

for enhancing corrosion resistance via 

reduced availability of dissolved 

oxygen in the cathodic reactions 

which could be obtained through 

metabolic processes of 

aerobic Bacillus subtilisnatto in the 

presence of organic carbon sources. In 

addition, the approach is beneficial in 

facilitating the formation of calcium 

carbonate which seals cracks 

accompanied by the self-healing of 

concrete.Corrosion of steel bars in 

concrete leads to a decrease in the 

durability of reinforced concrete. The 

corrosion processes can be explained 

by electro-chemical reactions taking 

place in anodic and cathodic regions. 

The latter reaction requires oxygen 

and water, which is an electrolyte that 

can support the flow of 

electrons.Dissolved oxygen in pore 

solution is often a controlling factor 

determining the rate of the corrosion 

process of steel bars in concrete. The 

properties are essentially associated 

with the permeability of dissolved 

oxygen in the pore solution. This 

could be affected by the metabolic 

activities of aerobic Bacillus 

subtilisnatto mixed in cementitious 

mixtures. Bacillus subtilisnatto is 

resistant to unfavourable 

environmental conditions, including 

salinity and extreme pH, through the 

formation of an endospore at times of 

nutritional stress until conditions 

become favourable.Electro-chemical 

measurements were carried out to 

examine the corrosion processes by 

the AC impedance method, half-cell 

potential measurements, and 

macrocell corrosion measurements 

using zero-resistance ammeters. This 

can be explained by the fact that the 

dissolved oxygen is consumed by the 

oxidation of organic matter, a process 

initially catalyzed by Bacillus 

subtilisnatto present in mortar 

mixtures during the monitoring 

periods.Based on the results obtained, 

the addition of a culture solution 

containing Bacillus 

subtilisnatto reacting with dissolved 

oxygen resulted in higher resistance 

against corrosion processes, which 

was confirmed by the results of half-

cell potential and microcell and 

macrocell corrosion current density. 

There is a strong possibility that the 

reduced dissolved oxygen in the pore 

solution through the aerobic processes 

could enhance corrosion resistance in 

cracked mortar specimens. 

M.Shobiya(1706028), 

Third year, Department of chemical 

engineering. 
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CO2 CAPTURE AND STORAGE

The performance of vacuum swing 

adsorption-based processes applied to 

CO2 capture in Waste-to-Energy 

plants is explored for the first time. 

CO2 capture and storage (CCS) are 

gaining increasing attention in this 

sector. The analysis of simple cycle 

configurations for this particular 

application provides a reference 

scenario to explore the potentiality of 

the adsorption technology. Under 

these premises, the objective of this 

study is to maximize the 

CO2 separation from the flue gas of a 

solid waste incineration facility. 

Three vacuum swing adsorption 

(VSA) and one vacuum and 

temperature swing adsorption (VTSA) 

configurations were assessed in a 

fixed-bed laboratory unit and the 

influence of the cycle design, the 

number of columns and the 

operational conditions were analyzed. 

The adsorbent employed is an 

activated carbon produced from pine 

sawdust, a forestry by-product with 

great availability in our region. 

Mathematical modeling developed in 

Aspen Adsorption complemented the 

experimental study which in turn 

validated the created model. 

Additional simulations were 

performed to further evaluate the 

effect that the different vacuum swing 

adsorption configurations have on 

product purity and recovery. With 

relatively simple configurations 

consisting of a maximum of 4-beds, 

CO2 recoveries above 95% were 

achieved and CO2 purity was 

increased from 8% to approximately 

35-40%. 

Sagarika Lashmi - 1906043 

First year, Department of Chemical 

Engineering 
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WASTE WATER MANAGEMENT

Wastewater is usually divided into 

two major groups: point source 

wastewater and non-point source 

wastewater.  Pointsource wastewater 

includes wastewaters that enter 

natural waters  from defined 

locations. The most common point 

sources are sanitarysewers and storm 

drains. Non-point source wastewater 

is waste water that is not connected to 

a specific source. This includes runoff 

from agriculture and urban areas, and 

acidic waters from mines. In many 

ways, point source wastewater is 

much easier to manage because its 

source and the pollutants it contains 

are known.Non-point source One of 

the largest sources of wastewater is 

that which comes fromhomes and 

industries. These wastewaters all flow 

into sanitarysewers, which direct them 

into sewage treatment 

plants.Wastewaters from homes 

contain human waste, food, soaps, 

anddetergents. They also contain 

pathogens, which are organisms 

thatcan cause diseases. Industrial 

wastewaters contain toxic(poisonous) 

pollutants, which can endanger human 

health and harmother organisms. 

These include pesticides, 

polychlorinatedbiphenyls (PCBs,) and 

heavy metals like lead, mercury, and 

nickel. These metals are generally 

toxic to plant and animal life. The 

goal of sewage treatment is to remove 

all of these pollutants from the waste 

water so that it can be returned to 

natural waters Sewage 

treatment involves three stages: 

primary treatment, Secondary 

treatment, and tertiary treatment. 

Primary treatment physically 

separates solids and liquids. The 

wastewater passes through a grating 

that strains out large particles. The 

remaining water is left to stand in a 

tank, where smaller sediments settle 

to the bottom. These sediments are 

called sludge. At this point, the liquid 

part of the waste water still contains 

many pollutants and is not safe for 

exposure to humans or the 

environment. In the second step, 

called secondary treatment, the liquid 

part of the waste water passes through 

a trickling filter or an aeration tank 

secondary treatment, the water is 

generally free from the majority of 

pathogens and heavy metals. It still 

contains high concentrations of nitrate 

and phosphate, minerals that can 

over-stimulate the growth of algae 

and plants in natural waters, which 
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can ultimately cause them and the 

surrounding organisms to die. Tertiary 

treatment removes these nutrients 

from the waste water rise of complex 

reactions between pyrite, oxygen, and 

water resultin acid mine drainage. 

Acid mine drainage is wastewater that 

is extremely acidic and contains high 

concentrations of heavy metals. Acid 

mine drainage is one of the major 

sources of stream pollution in the 

Appalachian mountain region. Acid 

mine drainage has severely damaged 

more than half the streams in 

Pennsylvania and West Virginia. 

There are at least 200,000 abandoned 

mines throughout the United 

States that produce acid mine 

drainage. Acid mine drainage can be 

treated using chemical treatments that 

decrease the acidity of the water, and 

allow the heavy metals to precipitate. 

This type of treatment is often very 

expensive. Another way to treat acid 

mine drainage is bypassing it through 

a lagoon or wetlands, which removes 

heavy metals and decreases the 

acidity of the water. Acid mine 

drainage is also treated by passing it 

through a channel of limestone (a 

rock that is very alkaline), which also 

neutralizes the acidity of the water. 

Nishanth Kumar.E (1906031), 

First year, Department of Chemical 

Engineering 
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NEW METHOD FOR THE MEASUREMENT OF 

NANO-STRUCTURED LIGHT FIELDS 
 Structured laser light has already 

opened up various different 

applications: it allows for precise 

material machining, trapping, 

manipulating or defined movement of 

small particles or cell compartments, 

as well as increasing the bandwidth 

for next-generation intelligent 

computing.If these light structures are 

tightly focused by a lens, like a 

magnifying glass used as burning 

glass, highly intense three-

dimensional light landscapes will be 

shaped, facilitating a significantly 

enhanced resolution in named 

applications. These kinds of light 

landscapes has paved the way to 

pioneering applications as Nobel prize 

awarded STED microscopy.However, 

these nano-fields itself could not be 

measured yet, since components are 

formed by tight focusing which are 

invisible for typical measurement 

techniques. Up to now, this lack of 

appropriate metrological methods has 

impeded the breakthrough of nano-

structured light landscapes as a tool 

for material machining, optical 

tweezers, or high-resolution 

imaging.A team around physicist 

Prof.Dr. Cornelia Denz of the Institute 

of Applied Physics and chemist 

Prof.Dr. Bart Jan Ravoo of the Center 

for Soft Nanoscience at the University  

of Münster (Germany) successfully 

developed a nano-tomographic 

technique which is able to detect the 

typically invisible properties of nano-

structured fields in the focus of a lens 

-- without requiring any complex 

analysis algorithms or data post-

processing. For this purpose, the team 

combined their knowledge in the field 

of nano-optics and organic chemistry 

to realize an approach based on a 

monolayer of organic molecules. This 

monolayer is placed in the focused 

light field and replies to this 

illumination by fluorescence, 

embedding all information about the 

invisible properties.By the detection 

of this reply the distinct identification 

of the nano-field by a single, fast and 

straightforward camera image is 

enabled. "This approach finally opens 

the till now unexploited potential of 

these nano-structured light landscapes 

for many more applications," says 

Cornelia Denz, who is heading the 

study.  

V.Deva(1706004), 

Third year, Department of chemical 

engineering. 
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COMBINATION OF WOOD FIBERS AND SPIDER SILK 

COULD RIVAL PLASTIC 
Achieving strength and extensibility 

at the same time has so far been a 

great challenge in material 

engineering: increasing strength has 

meant losing extensibility and vice 

versa. Now Aalto University and VTT 

Technical Research Centre of Finland 

researchers have succeeded in 

overcoming this challenge, inspired 

by nature.The researchers created a 

truly new bio-based material by 

gluing together wood cellulose fibres 

and the silk protein found in spider 

web threads. The result is a very firm 

and resilient material which could be 

used in the future as a possible 

replacement for plastic, as part of bio-

based composites and in medical 

applications, surgical fibres, textile 

industry and packaging. According to 

Aalto University Professor Markus 

Linder, nature offers great ingredients 

for developing new materials, such as 

firm and easily available cellulose and 

tough and flexible silk used in this 

research. The advantage with both of 

these materials is that, unlike plastic, 

they are biodegradable and do not 

damage nature the same way micro-

plastic do."Ourresearchers just need 

to be able to reproduce these natural 

properties," adds Linder, who was 

also leading the research."We used 

birch tree pulp, broke it down to 

cellulose nanofibrils and aligned them 

into a stiff scaffold. At the same time, 

we infiltrated the cellulosic network 

with a soft and energy dissipating 

spider silk adhesive matrix," says 

Research Scientist 

PezhmanMohammadi from VTT.Silk 

is a natural protein which is excreted 

by animals like silkworms and also 

found in spider web threads. The 

spider web silk used by Aalto 

University researchers, however, is 

not actually taken from spider webs 

but is instead produced by the 

researchers using bacteria with 

synthetic DNA."Because we know the 

structure of the DNA, we can copy it 

and use this to manufacture silk 

protein molecules which are 

chemically similar to those found in 

spider web threads. The DNA has all 

this information contained in it,"  

G.Chandirasekar(1806203), 

Third year, Department of chemical 

engineering. 
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CHEMICAL OXIDATION FOR OILSEPARATIONFROM 

OILFIELD RODUCED WATER UNDER UV 

IRRADIATION USING TITANIUM DIOXIDE AS A 

NANO-PHOTOCATALYST

The regular processes of oil and gas 

manufacturing include huge quantity 

of injected water to ease the oil 

recovery. This water is transported to 

the surface lengthways with organic 

compounds, salt, and additional 

solutes and is commonly identified as 

“produced water”. The conformation 

of produced water (PW) is 

multifaceted and can include 

numerous compounds that differ in 

concentration. Dissolved oil, aromatic 

hydrocarbons, and alkyl phenols (AP) 

are of specific environmental anxiety. 

Because oilfield wastes cause 

environmental pollutions, handling is 

essential before removal. Treatment 

of these wastes will possibly result in 

enhanced oil/water separation, oil 

recovery, water recycle, defense of 

downstream amenities, and 

environmental license compliance. 

The treatment of PW is definitely 

significant as a result of lawmaking 

and environmental concerns. All 

lengthways accompanying stringent 

environmental regulations need 

diverse wastewater treatment from oil 

and gas manufacturers before release 

and before injection into reservoirs to 

decrease creation damage. Produced 

water treatment is being industrialized 

to decrease the quantity of the 

produced water to satisfactory levels. 

Conservative treatment instituted has 

been less active for removing some 

pollutants from produced water. 

Numerous techniques are obtainable 

for the separation of organic content 

from produced water, counting a 

variability of coagulation, adsorption, 

biological separation, and membrane 

separation. However, none of these 

treatment approaches is active to treat 

the produced water. Extra treatment 

stage is optional, which is known as 

the advanced oxidation processes 

(AOPs). AOPs can totally destroy the 

organic contaminants to carbon 

dioxide and water. Amongst the many 

AOPs, heterogeneous photocatalytic 

squalor has been originated to be an 

extremely active treatment skill. 

TiO2, CdS, or ZnO are likely 

catalysts in the advanced oxidation 

process. Nanodimensional TiO2 has 

an extremely exact surface area, 

which indorses well-organized charge 
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separation and charge tricking of ions 

on the TiO2 surfaces. The nanosized 

TiO2 demonstrations augmented 

oxidative power with opacity of the 

aqueous phase associated with the 

bulk-sized TiO2. Several researchers 

deliberate the elimination of organic 

pollutants by using AOPs: photo-

fenton oxidation and solar photo-

catalysts TiO2 and ZnO, and other 

researchers used AOPs for other 

purposes such as removal of phenolics 

[9], mineralization, treatment of 

gasoline-contaminated waters, and 

removal of olive mill effluents. The 

principal aim of this study was to 

remove oil from produced water of 

Al-Ahdab Oilfield, Iraq, by using 

photocatalytic oxidation processes: 

first, to find the optimum value of 

TiO2 and irradiation time for batch 

technical; second, to study the effects 

of UV intensity, effect of light 

direction, flow rate, and irradiation 

time on photocatalytic processes. It is 

worthy to state that the removal of oil 

means that all the organic pollutes 

will be degraded. 

Namritham.G(1906030) 

First year , Department of 

Chemical Engineering.
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BIODIESEL 

Biodiesel refers to a vegetable oil- or 

animal fat-based diesel fuel consisting 

of long-chain alkyl (methyl, ethyl, or 

propyl) esters. Biodiesel is typically 

made by chemically reacting lipids 

(e.g., vegetable oil, soybean 

oil,animal fat (tallow)) with an 

alcohol producing fatty acid esters. 

Biodiesel is a drop-in biofuel and thus 

meant to be used in standard diesel 

engines and is thus distinct from the 

vegetable and waste oils used to fuel 

converted diesel engines. Biodiesel 

can be used alone, or blended with 

petrodiesel in any 

proportions.Biodiesel blends can also 

be used as heating oil. Bioheat is a 

registered trademark of the National 

Biodiesel Board [NBB] and the 

National Oilheat Research Alliance 

[NORA] in the U.S., and Columbia 

Fuels in Canada.Heating biodiesel is 

available in various blends. ASTM 

396 recognizes blends of up to 5 

percent biodiesel as equivalent to pure 

petroleum heating oil. Blends of 

higher levels of up to 20% biofuel are 

used by many consumers. Research is 

underway to determine whether such 

blends affect performance.Older 

furnaces may contain rubber parts that 

would be affected by biodiesel's 

solvent properties, but can otherwise 

burn biodiesel without any conversion 

required. Care must be taken, 

however, given that varnishes left 

behind by petrodiesel will be released 

and can clog pipes- fuel filtering and 

prompt filter replacement is required. 

Another approach is to start using 

biodiesel as a blend, and decreasing 

the petroleum proportion over time 

can allow the varnishes to come off 

more gradually and be less likely to 

clog. Thanks to its strong solvent 

properties, however, the furnace is 

cleaned out and generally becomes 

more efficient.A technical research 

paper describes laboratory research 

and field trials project using pure 

biodiesel and biodiesel blends as a 

heating fuel in oil-fired boilers. 

During the Biodiesel Expo 2006 in 

the UK, Andrew J. Robertson 

presented his biodiesel heating oil 

research from his technical paper and 

suggested B20 biodiesel could reduce 

UK household CO2 emissions by 1.5 

million tons per year. 

K.Jaya Sharada(1906021) 

First Year, Department of 

Chemical Engineering. 
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NATURAL SNIPER KILLS HOSPITAL BACTERIUM 

MICROBIAL GENETICISTS UNRAVEL HOW PROTEIN 

ATTACKS PSEUDOMONAS AERUGINOSA
Bacteria produce proteins to take out 

specific competitors. One of these 

proteins can kill the hospital 

bacterium Pseudomonas aeruginosa. 

Microbial geneticists at KU Leuven, 

Belgium, have unravelled how this 

protein launches its attack and ensures 

that the bacteria die very quickly. In 

the long term, these proteins hold 

potential for new antibiotic 

cocktails.the fight against antibiotic-

resistant bacteria, scientists are 

constantly searching for new 

antibiotics. One promising avenue of 

research involves protein antibiotics. 

These proteins are produced by 

bacteria and are only toxic to their 

direct enemies. One type of these 

proteins -- LIpA bacteriocins -- is 

highly effective in eliminating the 

hospital bacterium Pseudomonas 

aeruginosa. This hospital bacterium 

can be life-threatening for patients 

with burn wound or cystic fibrosis. 

The infections it causes are often hard 

to fight because s bacteria are 

resistant to many of the antibiotics 

used today.Protein antibiotics can be 

part of the solution in this case. The 

BamA protein, binds to that BamA 

protein and, by doing so, shuts it 

down." These protein antibiotics are 

effective as well as very specific in 

how they operate. "They're similar to 

snipers, whereas traditional antibiotics 

are more like cluster bombs," says 

Maarten Ghequire. "Traditional 

antibiotics are effective against many 

bacteria but they also kill a lot of 

harmless organisms. That may lead to 

other infections. Unlike standard 

antibiotics, LIpA proteins don't even 

need to get inside the bacteria; they 

recognise their target and then 

sabotage it from the outside." 

Pooja.G (1906035)  

First year, Department of Chemical 

Engineering
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PRODUCTION OF CITRIC ACID FROM THE 

FERMENTATION OF PINEAPPLE WASTE 

Citric acid, aside its uses as a cleaning 

agent, has varied applications in the 

chemical, pharmaceutical, and food 

industries. A biotechnological 

fermentation process is one of the 

easiest ways to satisfy the demands 

for this useful commodity. The 

fermentation of pineapple waste by 

Aspergillus niger for the production 

of citric acid was investigated in this 

study. STATISTICA 8 release 7 

(Statsoft, Inc. USA) statistical 

software was used for the design of 

experiments, evaluation, and 

optimization of the process using the 

central composite design (CCD), a 

response surface methodology 

approach. Lower-upper limits of the 

design for the operating parameters 

were temperature (25-35 oC), 

fermentation time (35-96 h), pH (3-6), 

methanol concentration (1-7%) and 

glucose (15-85 g/L). Twenty-seven 

duplicated experimental runs were 

generated for the CCD route. The 

optimal operating conditions were 

validated at 38 g/L of glucose 

concentration, 3% (v/v) of methanol, 

50 h of fermentation time, pH of 4.3 

and temperature of 30 oC which 

yielded15.51 g/L citric acid. The 

statistical significance of the model 

was evaluated using a one-way 

analysis of variance. The validated 

predicted response values obtained 

from the statistical model showed 

close relationships with the 

experimental data. 

S.Vikram Krishna (1906058) 

First year, Department of Chemical 

Engineering 
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THE BEHAVIOR OF RISING BUBBLES COVERED BY 

PARTICLES 

A systematic investigation of the 

influence of particle coverage on the 

dynamics of rising bubbles was 

carried out using high-speed 

photography and image analysis 

techniques to study bubble behavior 

in terms of changes in velocity and 

aspect ratio. The buoyancy force and 

drag force exerted on the bubbles and 

the effect of particles were calculated 

to further understand their behavior. 

Results show that particles attached 

on the bubbles strongly dampen the 

oscillations observed in bubble aspect 

ratio and decrease its velocity and 

acceleration. The particles also render 

the bubbles more spherical and slow 

their velocity. It was found that the 

overall velocity of a bubble is directly 

correlated to its aspect ratio and 

inversely correlated to its particle 

coverage, while the acceleration and 

the aspect ratio and its change are 

inversely correlated. Interestingly, the 

trend observed in the oscillation and 

the oscillation period of particle-laden 

bubbles is similar for different levels 

of particle coating. A drag 

modification factor, which quantifies 

the drag influence of particles on 

bubble velocity, was identified from 

force analysis. A modified drag 

coefficient for uncoated and particle-

laden bubbles was introduced, which 

allows, for the first time, to predict the 

behavior of rising bubbles in gas-

liquid-particle systems. 

Sai Muthu Selvan(1906044) 

First year, Department of Chemical 

Engineering.
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THE USE OF UNTREATED WATER AS 

POLYMERIZATION SOLVENT CLOUD REDUCE 

COSTS OF ATRP AT INDUSTRIAL SCALE. 

Several polymerization methods for 

the synthesis of polymeric materials 

are available.Among them, atom 

transfer radical polymerization 

(ATRP) techniques have been 

effectivelyused to synthesize both 

homopolymers and block copolymers 

with well-defined structure, 

composition and molecular weight. 

Considering the increasing call for 

environmental protection, the use of 

eco-friendly solvents during polymer 

preparation is highly encouraged thus 

attracting significant attention of 

researchers. Previously, solvents were 

shown to have general impact on the 

environment, health, safety and 

overall cost of polymer production. 

As such, the use of efficient solvents 

with eco- friendly character is highly 

desirable. Alternatively, water which 

is highly used as a solvent in most of 

the industrial processes has been 

identified as a promising solution. 

Unfortunately, the impurities 

contained in water may lead to 

adverse effects on ATRP reactions. 

To this note, the use of untreated 

water as solvent has been identified as 

a promising candidate for enhancing 

the efficiency of the industrial ATRP. 

Furthermore, it was worth noting 

thathigh concentration of halide salts 

such as sodium chloride (sea water) 

could be used in the polymerization of 

neutral OEOA monomer without any 

major effects on the control over 

molecular weight or polymerization 

kinetics. Altogether, the study 

provides vital information that will 

pave way for the development of low-

cost ATRP processes for large scale 

industrial applications. 

R.Mythili (1806030) 

Second  year, Department of 

Chemical Engineering. 
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USING LIGHT TO WEIGH UNIT MOLECULES 

Light is one of the most useful forms 

of quantum energy with an infinite 

number of practical applications, not 

only for economic growth and 

development, but also for scientific 

research and studies. We have used 

light across the ages to view and 

examine objects. Have you ever 

wondered if the same light rays used 

to examine objects, could be used to 

measure their weight accurately? 

Well, Gavin Young and his co-

researchers from the Department of 

Chemistry, Oxford University have 

made a massive breakthrough in this 

field by demonstrating that single 

molecules can be observed, and their 

mass measured, in solution, using a 

microscope that detects light 

scattering and uses that property of 

light to measure the proportions of the 

molecule. Co-author Professor Justin 

Benesch of Oxford‟s Department of 

Chemistry, an expert in mass 

measurement, said that the beauty of 

mass is that it is both a universal 

property of matter and extremely 

diagnostic of the molecule under 

investigation. In their research paper 

titled Quantitative mass imaging of 

single biological macromolecules‟, 

the authors explain the technique 

implemented for the same, which is 

the interferometric scattering 

microscopy (iSCAMS) to quantify the 

mass of single biomolecules in 

solution with 2% sequence mass 

accuracy, up to 19-kilodalton 

resolution, and 1-kilodalton precision. 

Senior Author Professor Kukura said: 

„iSCAMS has lots of advantages. It 

measures mass with an accuracy close 

to that of state-of-the-art mass 

spectrometry, which is expensive and 

operates in vacuum – not necessarily 

representative of biological systems – 

whereas  iSCAMS does so with only a 

very small volume of sample and 

works in essentially any aqueous 

environment.‟ The research team is in 

the process of commercialising the 

technology to provide access to other 

researchers and students. They say: „It 

has the potential, we think, to 

revolutionize how we study 

biomolecules and their interactions.‟ 

This breakthrough has tremendous 

implications in the present and future 

of not only biomedical sciences but 

also almost all fields of engineering 

and technology. 

Maitreyi.K(1806028) 

Second year, Department of 

Chemical Engineering.
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GREENER FUELS TO GET ROCKET INTO SPACE 

Turns out, green fuels are rocket 

science. Space exploration may have 

given us pictures of our pristine, blue 

planet Earth and raised awareness to 

protect our environment, but that‟s no 

good if the rockets that get us to orbit 

are based on old, toxic propellants. 

For decades, the most common rocket 

propellant has been hydrazine, a toxic 

compound of nitrogen and hydrogen 

that is on the EU‟s list of substances 

of high concern. It is also the 

suspected cause of abnormally high 

rates of hormonal and blood disorders 

around the Baikonur rocket launch 

site in Kazakhstan. That‟s why 

scientists at the German Aerospace 

Centre (DLR) in Lampoldshausen are 

working on new, greener fuels that 

can future-proof space exploration 

methods and make them 

environmentally friendly. The efforts 

are centred around a compound 

known as ammonium dinitramide 

(ADN), which when heated 

decomposes into only nitrogen, 

oxygen, and water. „ADN was an 

oxidiser salt first found in the Soviet 

Union, but was rediscovered in 

Sweden in the 1990s where they had 

the idea to develop it into a liquid 

propellant,‟ said Dr Michele Negri, 

leader of a space propulsion project 

called RHEFORM. 

The problem is that ADN is a salt, so 

it is solid. While it can be dissolved 

into other fuels like methanol or 

ammonia, it takes a high temperature - 

more than 1500ºC - to ignite it. 

„Hydrazine thrusters do not require 

pre-heating, if you just open the 

valves then they start firing. On the 

other hand, with an ADN thruster if 

you just open the valve the blend 

would come out in liquid form. It 

would not react,‟ Dr Negri said. The 

RHEFORM project looked at the 

ADN-based propellant LMP-103S 

used by a Swedish space company 

called ECAPS, which was a project 

partner and has already launched 13 

propulsion systems based on the 

compound. 

Jothica S.S(1806020) 

Second year, Department of 

Chemical Engineering.
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DEVELOPMENT AND APPLICATION OF SELF-

HEALING MATERIALS IN SMART BATTERIES AND 

SUPERCAPACITORS 
The development of rechargeable 

energy storage devices has received 

much attention recently , especially 

for smart energy storage devices. This 

paper reviews the applications and 

latest developments in recent years of 

a class of intelligent energy storage 

devices. This energy storage devices 

are made from self healing materials, 

and therefore , they have their own 

self- healing function. They can not 

only undergo repeated folding 

deformations during use but also 

automatically repair their damaged 

parts to extend their service life. It 

focus on the repair mechanisms and 

performances of energy storage 

devices prepared from self-healing 

materials with a focus on electrodes 

and infancy, it has developed rapidly 

but still suffers from many limitations  

In this regard, we‟ll take one example 

for creating smart batteries is flexible 

lithium-ion batteries. Flexible lithium 

ion batteries are critical for the next 

generation electronics. However 

during the practical application, they 

may break under deformations such as 

twisting and cutting, causing their 

failure to work or even serious safety 

problems. A new family of all-solid- 

state and flexible aqueous lithium ion 

batteries that can self-heal after 

breaking has been created by 

designing aligned carbon nanotube 

sheets loaded with LiMn2O4 and 

LiTi2(PO4)3 nanoparticles on a self-

healing polymer substrate as 

electrodes , and a new kind of lithium 

sulfatesodium carboxymethylcellulose 

serves as be well maintained after 

repeated cutting and self-healing . 

These self-healing batteries are 

demonstrated to be promising for 

wearable devices. Combined together, 

the results demonstrate a development 

and application of self- healing smart 

batteries and super capacitors. 

K. Jeyasurya (1806019) 

Second year, Department of 

Chemical Engineering. 
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NANO THERMOMETER 

Scientists have developed a nano-

thermometer able to take temperatures 

inside cells. The technique takes 

advantage of the fluorescent 

properties of a modified molecular 

rotor and the viscosity of the cell. 

How do you know a cell has a fever? 

The molecule is ideally suited to the 

task. Its fluorescence lasts only a little 

while inside the cell, and the duration 

depends heavily on changes in both 

temperature and the viscosity of its 

environment. But at high viscosity, 

the environment in typical cells, its 

fluorescence lifetime depends on 

temperature alone. It means that at a 

specific temperature, the light turns 

off at a particular rate, and that can be 

seen with a fluorescence-lifetime 

imaging microscope. Everybody 

knows old thermometers based on the 

expansion of mercury, and newer 

ones based on digital technology; he 

said But using those would be like 

trying to measure the temperature of a 

person with a thermometer the size of 

the Empire State Building. The 

technique depends on the rotor. Martí 

and Rice graduate student and lead 

author Meredith Ogle constrained the 

rotor to go back and forth, like the 

flywheel in a watch, rather than 

letting it rotate fully .What we 

measure is how long the molecule 

stays in the excited state, which 

depends on how fast it wobbles he 

said, If you increase the temperature, 

it wobbles faster, and that shortens the 

time it stays excited, The effect, the 

point at which the molecule 

fluorescent capabilities are destroyed. 

If the environment is a bit more 

viscous, the molecule will rotate 

slower. That doesn‟t  necessarily 

mean its colder or hotter, just that the 

viscosity of the environment is 

different .We found out that if we 

constrain the rotation of this motor, 

then at high viscosities, the internal 

clock the lifetime of this molecule 

becomes completely independent of 

viscosity. 

Akarshana.S(1906002) 

First year, Department of Chemical 

Engineering 
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NEW SYNTHETIC POLYMER DEGRADABLE UNDER 

VERY MILD ACIDIC CONDITIONS 

A research team in Ehime University 

prepared a new type of synthetic 

polymer, which can be degraded into 

a combination of well-defined low 

molecular weight compounds under 

very mild acidic conditions. The new 

polymer, poly(β-keto enol ether), has 

great potential to be utilized as an 

environmentally friendly material in 

the near future.The research team, led 

by E. Ihara and H. Shimomoto, has 

been utilizing unique reactivities of a 

diazocarbonyl group for polymer 

synthesis where they have succeeded 

in preparing a variety of polymers 

with unprecedented chemical 

structures by the polymerization of 

some bis(diazocarbonyl) compounds 

bearing two diazocarbonyl groups in 

one molecule. Now they have found 

that three-component polymerization 

of an appropriated combination of a 

bis(diazocarbonyl) compound, 

bis(1,3-diketone), and tetrahydrofuran 

(THF) as monomers yields a new type 

of polymer structure containing the β-

keto enol ether framework in the main 

chain, which has been known to be 

readily cleaved with a small amount 

of acid.The polymerization catalyzed 

by a Rh catalyst proceeded as they 

expected, affording poly(β-keto enol 

ether) with a molecular weight higher 

than 10000. The acid-sensitivity of 

the β-keto enol ether framework of 

the polymer was so high that the 

degradation proceeded even in a 

chloroform solution because the 

solvent usually contains a very small 

amount of acid spontaneously 

generated from the solvent molecule 

under an ambient condition. On the 

other hand, in other solvents without 

an acidic trace, such as 

dimethylsulfoxide, the polymer did 

not degrade at all, demonstrating the 

extremely high sensitivity of the 

polymer structure to an acidic 

stimulus.The highly acid-sensitive 

degradability can be useful for some 

important applications. Synthetic 

polymers with such degradability are 

especially desired because of the 

serious environmental damage caused 

by non-degradable synthetic 

polymeric materials. 

Nijendran.S(1706017) 

Third year ,Department of 

Chemical Engineering.
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A NEW WAY TO TURN HEAT INTO USEFUL ENERGY 

An international team of scientists has 

figured out how to capture heat and 

turn it into electricity. The discovery, 

published last week in the journal 

Science Advances, could create more 

efficient energy generation from heat 

in things like car exhaust, 

interplanetary space probes and 

industrial processes."Because of this 

discovery, we should be able to make 

more electrical energy out of heat 

than we do today," said study co-

author Joseph Heremans, professor of 

mechanical and aerospace engineering 

and Ohio Eminent Scholar in 

Nanotechnology at The Ohio State 

University. "It's something that, until 

now, nobody thought was 

possible."The discovery is based on 

tiny particles called paramagnons -- 

bits that are not quite magnets, but 

that carry some magnetic flux. This is 

important, because magnets, when 

heated, lose their magnetic force and 

become what is called paramagnetic. 

A flux of magnetism -- what scientists 

call "spins" -- creates a type of energy 

called magnon-drag thermoelectricity, 

something that, until this discovery, 

could not be used to collect energy at 

room temperature."The conventional 

wisdom was once that, if you have a 

paramagnet and you heat it up, 

nothing happens," Heremans said. 

"And we found that that is not true. 

What we found is a new way of 

designing thermoelectric 

semiconductors -- materials that 

convert heat to electricity. 

Conventional thermoelectrics that 

we've had over the last 20 years or so 

are too inefficient and give us too 

little energy, so they are not really in 

widespread use. This changes that 

understanding."Magnets are a crucial 

part of collecting energy from heat: 

When one side of a magnet is heated, 

the other side -- the cold side -- gets 

more magnetic, producing spin, which 

pushes the electrons in the magnet 

and creates electricity.The paradox, 

though, is that when magnets get 

heated up, they lose most of their 

magnetic properties, turning them into 

paramagnets -- "almost-but-not-quite 

magnets," Heremans calls them. That 

means that, until this discovery, 

nobody thought of using paramagnets 

to harvest heat because scientists 

thought paramagnets weren't capable 

of collecting energy.What the 

research team found, though, is that 

the paramagnons push the electrons 

only for a billionth of a millionth of a 

second -- long enough to make 

paramagnets viable energy-
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harvesters.The research team -- an 

international group of scientists from 

Ohio State, North Carolina State 

University and the Chinese Academy 

of Sciences (all are equal authors on 

this journal article) -- started testing 

paramagnons to see if they could, 

under the right circumstances, 

produce the necessary spin.What they 

found, Heremans said, is that 

paramagnons do, in fact, produce the 

kind of spin that pushes electrons and 

that, he said, could make it possible to 

collect energy. Ohio State graduate 

student Yuanhua Zheng is also an 

author on this work. The research was 

conducted in partnership with 

additional researchers at the U.S. 

Department of Energy's Oak Ridge 

National Laboratory and was 

supported by the National Science 

Foundation, the Air Force Office of 

Scientific Research and the U.S. 

Department of Energy. 

K.Kaviarasan(1806022) 

Second year, Department of 

Chemical Engineering. 
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ELUSIVE COMPOUNDS OF GREENHOUSE GAS 

ISOLATED 

Nitrous oxide (N2O) is a potent 

atmospheric pollutant. Although 

naturally occurring, anthropogenic 

N2O emissions from intensive 

agricultural fertilisation, industrial 

processes, and combustion of fossil 

fuels and biomass are a major cause 

for concern. Researchers at the 

University of Warwick have isolated 

elusive transition metal compounds of 

N2O that provide clues into how it 

could be used in sustainable chemical 

technologies.N2O is a powerful 

greenhouse gas, with a half life of 114 

years in the atmosphere and global 

warming potential 300 times greater 

than carbon dioxide. It is also the 

dominant ozone depleting substance 

emitted in the 21st century.As an 

abundant chemical feedstock, the use 

of N2O as a sustainable oxidant in 

synthetic organic chemistry is an 

attractive prospect, liberating 

environmentally benign dinitrogen 

(N2). Such reactions are encumbered 

by the robust triatomic formulation of 

this gas, typically requiring forcing 

reaction conditions that are energy 

intensive and undesirable from a 

remediation perspective. The 

development of mild and selective 

alternatives is a longstanding 

ambition of research scientists, but 

has been met with little success.In 

their paper 'Rhodium(I) Pincer 

Complexes of Nitrous Oxide' 

published in the journal Angewandte 

Chemie, researchers from the 

University of Warwick's Department 

of Chemistry have reported well-

defined compounds of nitrous oxide 

that provide valuable insights into 

how this gas interacts with one of the 

most widely employed transition 

metals in organic synthesis.The 

associated experimental data is the 

most comprehensive collected to date 

for any transition metal adduct, for 

which there are very few precedents.  

The compounds that we have 

prepared represent the starting point 

of our journey, but the associated 

experimental data seems to be guiding 

us in the right direction and we are 

looking forward to where it takes us." 

Gayathri.V(1906014) 

First Year, Department of 

Chemical Engineering.
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Edutainment Corner 

George Edward Davis (1850–1907) is 

regarded as the founding father of the 

discipline of chemical engineering. 

Davis identified broad features in 

common to all chemical factories and 

wrote the influential A Handbook of 

Chemical Engineering. He also 

published a famous lecture series of 

12 lectures, given in 1888 at 

Manchester Technical School (which 

became University of Manchester 

Institute of Science and Technology 

(UMIST)). These lectures defined 

chemical engineering as a discipline. 

His lectures were criticized for being 

common place know-how since it was 

designed around operating practices 

used by British chemical industries. 

At this time, however, in the United 

States, this information helped initiate 

new thinking in the chemical industry, 

as well as spark chemical engineering 

degree programmes at several 

universities in the US. 
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Did You Know?

Mukesh Dhirubhai Ambani (born 19 

April 1957) is an Indian business 

magnate, the chairman, managing 

director, and largest shareholder of 

Reliance Industries Limited (RIL), a 

Fortune Global 500 company and 

India's most valuable company by its 

market value. According to Forbes 

magazine, he is the richest man in 

Asia and the 13thrichest person in the 

world as of March 2019. Ambani 

attended the Hill Grange High School 

at Peddar Road, Mumbai, along with 

his brother and Anand Jain, who later 

became his close associate. He 

received a BE degree in Chemical 

Engineering from the Institute of  

Chemical Technology (UDCT), 

Matunga. Ambani later enrolled for 

an MBA at Stanford University but  

withdrew in 1980 to help his father 

build Reliance, which at the time was 

still a small but fast-growing 

enterprise. Dhirubhai believed that 

real life skills were harnessed through 

experiences and not by sitting in a 

classroom, so he called Ambani back 

to India from Stanford to take 

command of a yarn manufacturing 

project in his company. He has been 

quoted as saying that he was 

influenced by his professors William 

F. Sharpe and Man Mohan Sharma 

because they are "the kinds of 

professors who made you think out of 

thebox.
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KNOW A COMPANY: 

Saint-Gobain entered India in 1996, 

and has achieved strong and profitable 

growth since then. Today, it is a 

leader in all its major businesses, has 

22 manufacturing sites (nearly all of 

which are certified under ISO 14000 

and OHSAS 18000) and more than 

6,500 employees in India. In 2018, 

Saint-Gobain registered sales of about 

Rs.7149 crores. For Saint-Gobain, 

India presents a huge opportunity for 

growth. Two large entities, Grindwell 

Norton Limited (GNO), a publicly 

traded company, and Saint-Gobain 

India Pvt. Ltd. (SGI) house Saint-

Gobain‟s businesses in India. The 

following businesses are present in 

India, 

Regional Businesses: Glass and Glass 

Solutions, Gyproc Plasterboard and 

Plasters, and Weber (Industrial 

mortars) and 

Global Businesses (which are part of 

the High Performance Solutions 

Division since Jan 2019): Abrasives, 

Sekurit (automotive glazing), Ceramic 

Materials (Silicon Carbide, 

Performance Ceramics and 

Refractories, SEFPRO, Crystals) and 

Performance Plastics. 

Over the years, the Group has made 

significant investments in India, has 

achieved strong and profitable growth 

and has built an enviable reputation. 

Today, it is a leader in all its major 

businesses with sales of 71.55 Billion 

INR (~8900 MEUR) in 2018. Saint-

Gobain has a Pan-India presence with 

22 manufacturing sites (nearly all of 

which are certified under ISO 14000 

and OHSAS 18000), sales offices in 

all cities and major industrial towns 

and an extensive dealer network. Two 

large entities, Saint-Gobain India Pvt. 

Ltd. (SGI) and Grindwell Norton 

Limited (GNO), a publicly traded 

company, house Saint-Gobain‟s 

businesses in India. The following 

businesses are present in India - 

Regional businesses: Glass and Glass 

Solutions, Gyproc Plasterboard and 

Plasters, and Weber (Industrial 

mortars) and Global businesses 

(which are now part of the High 

Performance Solutions Division): 

Abrasives, Sekurit (automotive 

glazing), Ceramic Materials (Silicon 

Carbide, Performance Ceramics and 

Refractories, SEFPRO, Crystals) and 

Performance Plastics.    
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CROSSWORD: 

 

Across: 
3. It is a calcium salt of sorbic acid which is a polyunsaturated fatty acid salt. 

5. It is a versatile precursor to many other silver compounds, such as those used in 

photography, which is also known as lunar caustic. 

9. It is also called as honeystone which is an aluminium salt of mellitic acid 

10. It is the precursor for the explosive Nickel Hydrazine Nitrate which is also a 

carcinogen 

11. It is a strong oxidizing agent that is used in polymer chemistry, as an etchant, 

and as a cleaning and bleaching agent whose molecular formula is H8N2O8S2. 

12. It is a yellow solid which is the major economic sources of cadmium as it is 

easy to isolate and purify. 
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Down: 
1. It is a salt or ester of the organic compound tartaric acid, a dicarboxylic acid 

with the formula of tartrate dianion C4H4O62− 

2. It is a metal halide salt composed of potassium and chlorine which is a colorless 

odourless vitreous crystal 

4. This are organic salts and the simplest alkoxides.that have CH3O− ion in it. 

5. It is an oxidation product, via XANTHINE OXIDASE, of oxypurines such as 

XANTHINE and HYPOXANTHINE with molecular formula C5H3N4NaO3 

6. It is a white crystalline solid that is odorless and insoluble in water whose white 

opaque appearance and high density are exploited in main applications. 

7. It is also known as calcium acetylide which is industrially used in the production 

of acetylene and calcium cyanamide. 

8. This are a class of organophosphorus compounds with the general structure 

O=P(OR)3 which can be considered as esters of phosphoric acid 

 


