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Message from the Associate Dean 
 

Dear all,  

It gives me immense pleasure in releasing the Volume 08 Issue 02 of ChemUnique, 

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

Chapter, SASTRA Deemed to be University. 

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

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

commendable position in all dimensions. The department is under constant 

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

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

engineering among undergraduates. Workshops on MATLAB, Open Modelica and 

other such softwares are being conducted on a regular basis. 

The department has been keen in incubating and inculcating the concept of learning 

through research, thereby igniting the element of curiosity in young minds. The 

department believes that the students should get practical exposure to the process 

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

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

The department takes pride in the resources it has grown to accumulate over the past 

few years. It would be my advice to you to make use to these resources and build up 

your potential. Nevertheless, we are striving to develop new strategies across the 

department and each of which involves renewed engagement and collaboration with 

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

Thanking you. 

Dr. V. Ponnusami  

Professor, Chemical Engineering  

School of Chemical and Biotechnology  

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

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

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

University - ChemUnique. Over the past few years, ChemUnique has evolved into an 

entity that ignites creativity and takes the readers to a realm wherein chemical 

engineering marvels are contemplated and understood. 

 

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

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

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

the readers as well as the contributors. 

Today, we use plastic-A product designed to last forever- For products designed to 

last for minutes 

~Anonymous 

 

The second issue of ChemUnique would give an insight into the need for plastics, its 

production and how it can be used in ways that would minimize its devastating impact 

on the environment. 

 

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

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

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

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

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

 

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

to the outcome of Volume 08 Issue 02 of ChemUnique and share pleasure in 

publishing the same. 

Hope you have a good read! 

Team ChemUnique 

Srinivasan S., Editor-in-Chief 

Sathmeeka S., Editor-in-Chief 

Roshan Shahid Zubair Z.M., Designer-in-Chief 

Vignesh L.R., Editor 

Fathima Shahzeena P.S., Editor  

Sindhuja S., Designer 
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Plastics – A deep insight 
 

Team ChemUnique 

INTRODUCTION  

 Plastic is a word that originally meant “pliable and easily shaped.” It only 

recently became a name for a category of materials called polymers. The terms 

polymer and resin are often synonymous with plastic, that is, synthetic polymers are 

termed as Plastics. The word polymer means “of many parts,” and polymers are made 

of long chains of molecules. Synthetic polymers are made up of long chains of atoms, 

arranged in repeating units, often much longer than those found in nature. It is the 

length of these chains, and the patterns in which they are arrayed, that make polymers 

strong, lightweight, and flexible. In other words, it’s what makes them so plastic. 

These properties make synthetic polymers exceptionally useful, and since we learned 

how to create and manipulate them, polymers have become an essential part of our 

lives. Especially over the last 50 years plastics have saturated our world and changed 

the way that we live. 

HISTORY OF PLASTICS 

Before the invention of plastic, the only substances that could be moulded were 

clays (pottery) and glass. The Pre-Columbian civilizations in Mesoamerica 

participated in a ritualistic ballgame that revolved around an object cast in natural 

plastic, that is, natural rubbers derived from horns and shells that dated back to 1600 

BCE. The first official recording of plastic use was in 1284 for the Horners Company 

of England which used tortoise shells for natural plastic production. 

  Natural plastics dominated the world through the 19th century, a time that 

brought many innovations into life. In 1839, Charles Goodyear modernized 

vulcanized rubber; a rubber formed from the addition of sulfur or similar additives but 

was better understood by a German physicist soon thereafter. The German physicist 

was able to solidify the chemical makeup to make vulcanized rubber an effective and 

useful material. The first step towards polymer synthesis was due to the vulcanization 

of rubbers. Also, in 1839, another German scientist discovered polystyrene (PS) which 

is today used for items such as meat trays, egg cartons, coffee cups, and protection in 

packaging. This period brought celluloid and viscose resins used in plastic production. 

Polyvinyl chloride (PVC) was discovered in 1872 by Eugen Baumann but was not 

fully commercialized until the 1920s.   

https://en.wikipedia.org/wiki/Resin
https://en.wikipedia.org/wiki/Plastic
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World War II necessitated a great expansion of the plastics industry in the 

United States, proved as important to victory as military success. The need to preserve 

scarce natural resources made the production of synthetic alternatives a priority. 

Plastics provided those substitutes. The surge in plastic production continued after the 

war ended. After experiencing the Great Depression and then World War II, 

Americans were ready to spend again, and much of what they bought was made of 

plastic. In 1907, Leo Baekeland invented Bakelite, the first fully synthetic plastic, 

meaning it contained no molecules found in nature. In 1929, Bakelite discovered in 

1907 as a mixture of phenol and formaldehyde, became the first mass-produced 

plastic resin and the following year polystyrene (PS) was popularized by BASF (I G 

Farben), a German company. PS became available on the US market in 1937 soon 

becoming a vital piece in production processes during World War II.  

Polyethene (PE) was discovered in March of 1933 by Reginald Gibson and 

Eric Fawcett which now has multiple variants and is the second most widely used 

thermoplastic in the world following polypropylene (PP). Polyethene terephthalate 

(PET) was the next resin to be discovered in 1941 by Whinfield Dickson. PET became 

an extremely useful plastic for packaging and in the 1950s a polyester film was 

invented followed by a polyester bottle using PET. The 1950s was a major change to 

the field of plastic production. A consumer revolution raged allowing for plastics to 

become one of the most vital components of millions of goods. In 1954 PS was 

modified to expanded PS by the Dow Chemical Company and was used for insulation 

as well as moldable packaging. Also, in 1954, polypropylene (PP) was discovered by 

Giulo Natta and became a production-ready resin in 1957. PP is now the most widely 

used thermoplastic found in caps and lids and products that endure incubation. The 

following decades brought an increase in diversity of plastic types and the 

introduction of silicon gels along with acrylics in the 1960s. High performance 

engineered plastics were popular beginning in the 1980s and have allowed for the 

production of thousands of different plastic polymers that can be intricately bonded 

with additives. 

One of the most famous of these chemicals is bisphenol-A (BPA) which has 

been eliminated by almost all plastics, especially polycarbonates. The evolution of 

plastic with advancements in technology allows for an almost limitless space to 

expand and become an even more effective material. Biodegradable bioplastics are 

becoming more popular as natural gas resources are becoming more difficult and 

expensive to attain. The future of plastics revolves around more effective means of 

production and recycling post-consumer products into effective new materials. 
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PROCESSING ASPECTS  

The processing of plastics involves all the operations from converting the raw 

materials to finished products. The raw materials processing is also done in industries 

where the monomers of the polymer are taken, subjected to suitable conditions to 

polymerize them. The processes discussed below are based on how to choose an 

effective process for given plastic material. 

Choosing of the process depends on the following factors: 

Form: Depending on the geometry of a design, manufacturing options may be 

limited, or they may require significant design for manufacturing (DFM) optimization 

to make them economical to produce. 

Volume/cost: What’s the total or the annual volume of parts the company is 

planning to manufacture? Some manufacturing processes have high front costs for 

tooling and setup but produced parts that are inexpensive on a per-part basis. In 

contrast, low volume processes have low initial costs, but due to slower cycle times, 

less automation, and manual labour, cost per part remains constant or decreases only 

marginally when volume increases. 

Lead time: How quickly are the parts produced? Some processes create first parts 

within 24 hours, while tooling and setup for certain high-volume production processes 

take months. 

Material: What stresses and strains will the product need to withstand? The optimal 

material for a given application is determined by several factors. The cost must be 

balanced against functional and aesthetic requirements. 

Injection Moulding 

In this type of manufacturing process, a mould in the desired shape is made. 

The mould is closed by a hydraulic press. Small plastic pellets are melted and 

extruded through a heated chamber by a screw. The molten plastic is injected into the 

mould. The mould is pressed and allowed to cool until the part is solid enough to get 

ejected either mechanically or compressed air. Moulds for injection moulding are 

highly complex and need to be manufactured to tight tolerances to produce high-

quality parts. Due to the high temperature and pressures involved, these moulds are 

machined from metals like hardened steel. Softer aluminium moulds are less 

expensive, but also wear faster, so are typically used for more moderate production 

runs. Injection moulding can be used to produce highly complex parts, but certain 
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geometries will increase the 

cost significantly.  Creating 

new moulds for injection 

moulding can take months to 

complete, and their costs can 

run into five or six digits. 

Despite the high initial costs 

and the slow ramp up, 

injection moulding has no 

match for high volume 

applications. Once the 

process and the mould are ready to be automated it can produce high-quality products 

in a matter of a few minutes.  

Injection moulding can be done with almost any type of thermoplastic. A similar 

method known as reaction injection moulding (RIM) is used to manufacture parts out 

of thermosetting plastics. Polymethyl methacrylate (PMMA), polyethene, 

polypropylene, polyethene terephthalate glycol to name a few. 

Rotational Moulding 

Rotational moulding 

(also called roto-moulding) 

is a process in which the 

hollow mould is filled with 

powdered thermoplastic and 

rotated around two axes to 

produce large and hollow 

objects or parts. 

The plastic powder is loaded into the mould cavity and the mould is closed for 

heating. The heating is done until the plastic powder in the mould adheres to the 

mould wall. A uniform coating is given by rotating the mould itself in two 

perpendicular axes. The mould is slowly allowed to cool while the mould remains in 

the molten form. Rotational moulding requires less expensive tooling than other 

moulding techniques as the process uses centrifugal force, not pressure, to fill the 

mould. The moulds can be fabricated, CNC machined, cast, or formed from epoxy or 

aluminium at a lower cost and much faster than tooling for other moulding processes, 

especially for large parts. Roto-moulding creates parts with nearly uniform wall 

thickness. Once the tooling and process are set up, the cost per part is very low 

relative to the size of the part. It is also possible to add prefinished pieces, like metal 

Figure 01: Auto Injection Moulding 

Figure 02: Manual Injection Moulding Machine 
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threads, internal pipes, and structures to the mould. These factors make rotational 

moulding ideal for short-run production or as an alternative to blow moulding for 

lower volumes. Typical roto-molded products include tanks, buoys, large containers, 

toys, helmets, and canoe hulls. Roto-moulding has some design constraints and 

finished products have looser tolerances. As the entire mould has to be heated and 

cooled down, the process also has long cycle times and is quite labour intensive, 

limiting its efficiency for higher volume applications. The most common material for 

rotational moulding is polyethene (PE) which is used in 80% of applications, mainly 

because PE can be easily ground into a powder at room temperature.  

Vacuum Forming 

Vacuum forming is a manufacturing method where plastic is heated and 

formed, typically using a mould. Vacuum forming machines vary in size and 

complexity from low-cost desktop devices to automated industrial machinery. In 

vacuum forming a plastic sheet is clamped in a frame. The sheet and frame are heated 

which makes the plastic soft and pliable as the frame is lowered, the plastic is 

stretched over the mould while the air is sucked between the mould and the plastic to 

maintain a vacuum thus forming the part. Cooling systems like fans and sprayed mist 

are used to cool faster in order to reduce the cycle time. The excess material is cut off 

either by hand or CNC machine. Tooling costs for vacuum forming are low compared 

to other moulding techniques. Due to low forces and pressures involved moulds are 

made from wood, plaster, or 3-D printed resin for short production runs and custom 

parts. For high production volumes, manufacturers use more durable metal tooling. 

Commonly, vacuum formed parts include product packaging, shower trays, car door 

liners, boat hulls, and custom products like dental aligners. 

Blow Moulding 

Blow moulding is a manufacturing technique used to create hollow plastic parts 

by inflating a heated plastic tube 

inside a mould until it forms into 

the desired shape. 

The process involves melting of 

small plastic pellets and forming 

them into a hollow tube called 

parison or preform. The parison 

is clamped into the mould and it 

is inflated by pressurized air until 
Figure 03: Blow Moulding Machine 



10 
 

 the parison expands to take the shape of the desired mould.  

The part is allowed to cool in the mould until it is solid enough to be ejected. Blow 

moulding operates at far lower pressures than injection moulding, which contributes to 

a lower tooling cost. Much like injection moulding and extrusion, blow moulding is a 

continuous process that can be fully automated, resulting in high production rates and 

low unit costs. Blow moulding is the most common process for creating hollow plastic 

products at scale. Typical applications include bottles, toys, automotive components, 

industrial parts, and packaging. Blow moulding can be done with a variety of 

thermoplastic materials, with the most common examples being Polyethylene 

terephthalate (PET), Polypropylene and Polyvinyl chloride (PVC). 

Extrusion Moulding 

Extrusion moulding works by pushing plastic through a die. The shape of the 

die is a cross-section of the final part. Plastic is heated and pushed through a heated 

chamber by a screw. This plastic is forced through the die that creates the final shape 

of the part.  

The extruded part is cooled. The continuous shape is spooled or cut into 

lengths. Extrusion machinery is relatively cheap compared to other industrial 

machines like CNC or injection moulding as it is less complex and does not require 

such high levels of machine accuracy. 

 

Due to the simple shapes, dies are also less inexpensive, with tooling costs that 

are a fraction of moulds for injection moulding. Much like injection moulding, 

extrusion moulding is an almost continuous process, which makes the price of 

extruded parts very low. Forms and shapes that can be manufactured with extrusion 

are limited to products that have continuous profiles, such as T-sections, I-sections, L-

sections, U-sections, and square or circular sections. Typical applications include 

Figure 04: Extrusion Moulding machine 
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pipes, hoses, straws, and window frame mouldings. Almost any type of thermoplastic 

extruded.  

CNC Machining 

CNC machining includes mills, lathes, and other computer-controlled 

subtractive processes. These processes start with solid blocks, bars, or rods of metal, 

or plastic that is shaped by removing material through cutting, boring, drilling, and 

grinding. Unlike most other plastic manufacturing processes, CNC machining is a 

subtractive process where the material is removed by either a spinning tool and fixed 

part (milling) or a spinning part with a fixed tool (lathe). An intermediate step is 

generating and validating tool paths. Tool paths are the ways in which the cutting 

tools will move in order to obtain the desired shape. These tool paths are designed 

using CAD or CAM software. The input given by the software is sent to the machine 

which executes the same. Trimming and polishing of the tool are necessary as the 

parts are formed as a result of rubbing and cutting operations. Machining is ideal for 

low volume plastic part applications that require tight tolerances and geometries that 

are difficult to mould. Typical applications include prototyping and end-use parts like 

pulleys, gears, and bushings. CNC machining has low to moderate setup costs and can 

produce high-quality plastic components with short lead times from a wide range of 

materials. Machining processes have more part geometry restrictions than 3-D 

printing. With machining, cost per part increases with part complexity. Undercuts, 

pass-throughs, and features on multiple parts face all contributes to the increased part 

cost. It takes less than 24 hours to design and instruct the machine. The cycle time 

depends on the type and complexity if the parts being produced. Most hard plastics 

can be machined, with some variation in difficulty. Softer thermoset plastics require 

specialized tooling to support the parts during machining, and filled plastics can be 

abrasive and decrease cutting tool life. 

ENVIRONMENTAL IMPACTS 

You’ve probably seen videos, like a sea turtle with a plastic straw embedded in 

its nose or a whale entangled in a fishing net, approaching divers that releases it from 

harm. Some of these incidents have happy endings, but in reality, many more do not. 

Plastic has been found in more than 60% of all seabirds and 100% of sea turtles 

species. Marine animals like turtles, fish, seabirds, otters and other species swallow 

these plastic wastes that lead to their premature death. Approximately 700 wild animal 

species consume plastic, believing it to be food. Every year, 8 million metric tons of 

plastics enter our ocean on top of the estimated 150 million metric tons that currently 

circulate our marine environment which is equivalent to emptying a garbage truck of 

plastic every minute, whether by errant plastic bags or plastic straws winding their 
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way into gutters or large amounts of mismanaged plastic waste. These plastics are 

essentially a raft for organisms to travel further than they usually would, making them 

vectors for spreading invasive marine species. They even hinder the path of sunlight to 

reach the depths of the sea, causing heart breaking marine pollution. These plastic 

wastes soon find their way of disintegration to microplastics. But this is not where the 

story ends. 

BPA (Bisphenol A) leached out by degradation of plastics are poisonous to 

marine life. When animals ingest microplastics, it can cause life-threatening problems 

such as reduced fitness, less feeding efficiency, reduced nutrient uptake, digestive 

block and internal damage from abrasion. Being numerous, they give abundant 

surface area for the growth of microorganisms and to grow their colonies. This 

massive population disrupts the marine food chain. They can even intrude into the 

skin of coral reefs and infect them. A study held in 2008 says that 11.1 billion plastic 

items are entangled in the corals. Coral reefs are not only consuming plastics by 

mistake but having a dangerous affinity towards consumption. This number is 

projected to increase by a further 40 percent in the coming seven years. There are 

many hydrophobic organic pollutants persistent in oceans, they find microplastics 

well-suited site for settling. But its toxicity comes into play when it’s consumed by 

aquatic animals, ending up in our food chain. It’s estimated that on average humans 

are consuming anywhere from 39,000 to 52,000 microplastic particles per annum. 

With added estimates of how much microplastic might be inhaled, that number is 

more than 74,000. 

 

 

 

Figure 05: Plastics in the sea-bed 
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Cradle to grave, plastics are hazardous to a healthy environment. Plastics have 

surprisingly carbon-intense life cycles. The major share of plastic resins comes from 

petroleum, which requires extraction and distillation. All of these processes emit 

greenhouse gases, either directly or via the energy required to accomplish them. 

Dumping, incinerating, recycling, and composting of plastic releases carbon dioxide. 

All told, the emissions from plastics in 2015 were equivalent to nearly 1.8 billion 

metric tons of CO2. On the current course, emissions from plastics will reach 17 

percent of the global carbon budget by 2050. This budget estimates the maximum 

amount of greenhouse gasses we can emit while keeping global temperatures from 

rising more than 1.5 degrees Celsius. It gave us a chill through the spine, when, 

scientists found an unprecedented number of microplastics frozen in the Arctic sea , 

which could be in turn narrated as each liter of sea ice is containing around 12,000 

particles of plastic. They act as a potential storehouse of ocean plastic which is now 

being exposed due to global warming. Have you heard of Great Pacific garbage patch, 

also described as the Pacific trash vortex? An artificial-phenomenon which humans 

held hands for? It's a collection of plastic and floating trash originating from the 

Pacific Rim, including countries in Asia, North America, and South America and 

being piled up in the north-central Pacific Ocean. Well, how do plastics end up in the 

sea?  

By analyzing the waste found in the rivers and surrounding landscape, 

researchers were able to estimate that just 10 river systems carry 90% of the plastic 

that ends up in the ocean. Eight of them are in Asia: the Yangtze; Indus; Yellow; Hai 

He; Ganges; Pearl; Amur; Mekong; and two in Africa – the Nile and the Niger. And 

shockingly we do contribute to it. This manifests our feeble waste management and 

very lame sense of responsibility. Even if you live hundreds of miles from the coast, 

the plastic you throw away could make its way into the sea. There is no surprise in 

Rajendra Singh’s belief that the third world war is at our gate, and it will be about 

water. It’s estimated that two-thirds of the global population (4 billion people) live 

under conditions of severe water scarcity at least 1 month of the year. Half a billion 

people in the world face severe water scarcity all year round. But this is extremely 

surprising that when one part our world is having scarce resources and the other half is 

highly engaged in polluting the same. 

Well, if you think water pollution, Global warming and depletion of the marine 

environment are the only bestowals of improper plastic disposal, unfortunately, you 

are out of track. This year a charity in India made a startling discovery. They have 

taken in 36 stray cows in which one died. They held studies on the cause and 

discovered it to be oven consumption of plastics. In an effort to save the rest of the 

cattle, the charity surgically removed plastic from each cow’s gut. Now, the charity, 

Karuna Society for Animals and Nature, is using the evidence to encourage everyone 

from local officials to the Supreme Court to ban plastic garbage. We all have seen 
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dogs struggling with plastic utensils around their leg or neck, cows eating from plastic 

garbage, cats messing around the garbage in search of food, birds findings its way into 

the garbage pile. Well, this is not a scene that never crossed our eyes, but experienced 

keeping our hearts shut and eyes wide open. But the outcomes of their searches are 

shown in Figure 06. 

What about the land that we live in? Does the list extend? Well, it’s a yes. The plastic 

wastes that we dump are used for the landfills as our recycling system for plastic is 

very feeble. Once Central Pollution Control Board (Ministry of Environment & 

Forests) made a study on the impact of Plastic Waste Disposal on Soil and Water 

Quality at Lucknow dumpsites and their conclusions were chilling. 

 Characterization of dumpsite samples could be a yardstick for the measurement 

of the extent of pollution in the surrounding environment. The biotic and 

abiotic transformation processes of different wastes give rise to pools of 

organic and inorganic compounds in the gaseous and liquid phases.  

 

 

 During landfill operation, leachates are produced, mainly due to the infiltration 

of rainwater through the refuse tips. Such compounds may percolate through 

the soil and contaminate groundwater basins in the drainage area of the landfill.  

 The period of waste dumping (age of landfill site), geological and seasonal 

factors are important parameters to characterize the leachate and predict the 

environmental implications of waste dumping.  

 The pH of dumpsite soil samples collected in the post-monsoon season was 

found to be comparatively more basic than the pre-monsoon samples. 

 Accumulated dumped waste containing high plastic contents as well as hard 

soil profile of low infiltration capacity caused water-logging. This irrigated water 

contained much of the lime which might precipitate in the upper regions of the 

dumpsite area and resulted into increase in the alkalinity of the soil. 

Figure 06: Plastics found in the stomach of birds and animals 
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 Availability of phosphorus and potassium was found to be higher in control soil 

samples than dumpsite samples indicating the depletion of nutritional quality of 

dumpsite soil due to dumping and degradation of plastics waste for more than 10 

years. 

  Decomposition of landfilled/dumped waste under environmental conditions 

caused a higher concentration of nitrogen and chloride ions throughout the soil profile 

of the dumpsite area. 

 Presence of heavy metals and phthalates in the first strata of underground water 

of dumpsite area is due to migration and percolation of dumping of municipal and 

plastic waste. 

 Data obtained from Toxicity Characteristic Leaching Procedure (TCLP) of the 

dumpsite samples also contained a significant amount of analyses indicating migration 

of chemical moieties from plastic waste. 

The environmental impacts aren’t numerous they are infinite. From sky to the deepest 

Mariana trench you can see the traces of plastic. The after-effects of consumption of 

microplastics by humans are yet to be studied. But this is alarming!! 

TACKLING METHODS 

We all know about the plastic pollution which is ballooning exponentially and the 

eye-watering statistics which states that, by 2030 the pollution will double making the 

oceans visibly affected. Now the big looming question is; How to tackle this 

effectively? Limiting the production should be the first and foremost step. A report 

suggests the production has increased by 200-fold since 1950 and has an increasing 

rate of 4% a year since 2000. Usage of single use plastics should be reduced. 

Currently, 40% of plastic is single-use. These single use plastics are not effectively 

disposed making no harm to the ecosystem. Its high-time we find a solution to this. 

World’s inability to manage plastic wastes results in one-third of plastic pollution. 

More than 8 million tons of plastic enter the ocean each year, yet the three biggest 

clean-ups deal with just 0.5% of that pollution. Ocean clean-up projects are one of the 

direct methods to fight against the plastic pollution. A well-known clean-up project 

was to clean-up the Giant Pacific Garbage Patch wherein, a giant tongue cleaner like 

structure, 5 kms long was pulled using two ships across the sea to collect trash. 

Sidhant, an innovator, researcher and TEDx speaker currently based at the University 

of Hong Kong, innovatively came up with a trash-collecting robot. The robot houses a 

camera running an AI neural net (a binary classifier) to find the trash and a real net 

(not-neural) to passively collect it. A solar panel provides emergency power if the bot 

is lost at sea and needs to be recovered. They go out in the day, collect trash, and 

return to the hive at night. It is expected to be efficient in clearing close-to-surface 

ocean trash. With right technology these can be empowered to create a greater impact.  
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Recycling is one of the traditional methods to handle plastic pollution. Though, 

recycling helps plastics to be in circulation and does not make them as a pollutant, at 

some point of time they will definitely reach the garbage bins again attaining the 

saturation of recycling and, unfortunately, only 9% of plastics are being recycled 

worldwide. This challenge was also accepted by a set of researchers and the came up 

with the best recycling technology. The team “BioCellection” invented a way, 

“ACCELERATED THERMAL OXIDATIVE 

DEPOLYMERIZATION:  A NEW CHEMICAL TECHNOL OGY”  -  

to transform post-consumer plastic waste, esp., unrecyclable PE into virgin quality 

building blocks for a circular economy. Through a series of experiments, they found 

that a set of reaction combinations were able to break the highly stable C-C (carbon 

bonds) into low molecular weight species with oxygenated terminals which can be 

harvested to synthesis various valuable 

acid compounds. Products created from 

their process include: succinic acid, 

glutaric acid, adipic acid, pimelic acid, 

suberic acid, and azelaic acid, which are 

essential in synthetic chemistry. These 

are the first chemical intermediates 

made from post-consumer waste. Their 

innovation also unlocks the potential of 

using plastic waste to replace fossil fuel 

as a resource for sustainable supply 

chains. 

Plastic pollution has been tackled 

traditionally from the day one it has 

happened, but the major solution can 

only be achieved by addressing the root 

cause. Circular Economy, in contrast, 

aims to use resources for as long as 

possible, extracting as much value from 

them as is practicable - and then, when 

they do reach the end of their lives to 

recover and regenerate products and 

materials. It aims to design out waste and hazardous materials in favour of such 

restoration and regeneration. A circular economy would both maximize the benefits of 

plastics and minimize their ill effects, through such measures as producing them from 

plants rather than fossil fuels; redesigning products to cut waste and make them last; 

encouraging recycling and reuse; and using plastic wastes as a resource. Such 

Figure 07: Pictograph of Production Growth of 

Plastics 
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measures also need to be accompanied by reducing demand for plastic products and 

discouraging non-essential ones. 

This crisis has been a challenge to innovators, scientists as they are 

expected/supposed to find novel solutions that prevent plastics from becoming waste 

in the first place. That is why the Ellen MacArthur Foundation launched its $2 million 

New Plastics Economy Innovation Prize last May, funded by Wendy Schmidt, Lead 

Philanthropic Partner of the Foundation’s New Plastics Economy initiative. The 

Circular Design Challenge focused on the vast amounts of small items such as 

shampoo sachets, wrappers, straws and coffee cup lids that are currently not recycled 

and often end up in the environment. Some of the winners of that challenge and their 

innovations are, 

To the make unrecyclable packaging recyclable: 

 The University of Pittsburgh team applied nano-engineering to create a 

recyclable material that can replace complex multi-layered packaging that is 

unrecyclable. This mimic the way nature uses just a few molecular building 

blocks to create a huge variety of materials.  

 Aronax Technologies Spain proposed a magnetic additive that can be applied to 

a material, creating better air and moisture insulation – making it suitable to 

protect sensitive products such as coffee and medicines, while still being 

possible to recycle. 

 Working together, Full Cycle Bioplastics, Elk Packaging, and Associated Labels 

and Packaging made compostable high-performance material from renewable 

materials, agricultural by-products and food waste to pack a broad range of 

products from granola bars and crisps to laundry detergent. 

 

 

 

 

 

      

                                  

 

 

 

 

 

 

                

 Figure 08: Analysis of Future of Plastics 
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Combining materials that nature can handle: 

 VTT Technical Research Centre of Finland has created a compostable multi-

layer material from agricultural and forestry by-products, which could be used 

for stand-up food pouches for products like muesli, nuts, dried fruit and rice.  

 Fraunhofer Institute for Silicate Research has developed a coating with silicate 

and biopolymers that can be used in many different food packaging 

applications and is fully compostable. 

To be more specific regarding plastic pollution, microplastics are crucial as 

plastic pollutants. They invade every level of food chain. “There’s definitely no 

single solution,” says Koldewey, of the Zoological Society of London and a 

National Geographic Fellow. He also added that to get the problem of 

microplastics under control, though we don’t have complete solution, world has to 

do the following three steps with utmost sincerity. 

 Reduce 

 Recycle 

 Rethinking Plastic 

 

Reducing single-use plastics 

is the super-useful first step but it’s 

not the only sufficient one. 

According to the recent article in 

the Journal Science by IBM 

Almaden Research Center, only 

Polyethylene and PET are routinely 

recycled, which comprises only 9% 

and 37% respectively which is 

extremely low for the potential 

threat that is faced. Due to this, 

there is a fundamental tension to 

create biodegradable plastics. For 

years materials scientists have been 

trying to create plastics that will 

biodegrade. Today, plastic that is 

labeled biodegradable can actually 

only be broken down in specialized 

facilities, say, at very high 

temperatures. “In an aquatic 

environment, in your backyard 

compost pile, that’s not going 

anywhere” says Sherri Mason, a Figure 09: The setup used by BioCellection Team 
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professor of chemistry at the State University of New York at Fredonia. There’s a 

major problem between what we want and what’s realistic as truly biodegradable 

plastics are not at all suitable for packaging of food items where plastics play a major 

role. The only probable way left is to make plastic wastes valuable, as in, transforming 

them in to useful resources. More and more companies from the plastics industry are 

working on improving the recyclability of plastics and thus helping to create a circular 

economy. One way that BASF is contributing is the Chem-Cycling project. The 

ability to convert consumer waste into safe, quality parts for premium products 

through the Chem-Cycling process is an important step in advancing our ambition to 

deliver a zero-waste future. Chem-Cycling project focuses on recycling plastic waste 

in chemical production rather than disposing of it. Plastic waste is converted into new 

raw materials by thermo-chemical processes and fed into the BASF Verbund in place 

of fossil resources. With the Chem-Cycling project, BASF is aiming to process 

pyrolysis oil derived from plastic waste that currently cannot be recycled, such as 

mixed or contaminated plastics. The resulting new chemical products have the same 

quality as products from fossil raw materials. 

It is time to see the value in all plastic and to begin to view used plastic not as a 

waste product, but rather as a new raw resource with infinite possibilities. Possible 

steps should be taken now. The bottom line is, this [pollution] is actually avoidable.  

CONCLUSION 

Plastic seemed to be a boon in the early days but it has turned as a dreadful 

curse nowadays. All that can be said in conclusion is that, its high-time plastics get 

eradicated in the near future or else the life on earth will be extremely pathetic. 
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Process Instrumentation in Oil and Gas 

Industry 

Karunya V 

Fourth Year, B.Tech. Electrical and Electronics Engineering  

karunya.muscat@gmail.com 

Process instrumentation is a fundamental part of any process industry as it 

allows the real-time measurement and control of process variables such as pressure, 

temperature, pH, levels, flow and humidity. With the aid of right instrumentation, 

process plants can run effectively, efficiently, economically and safely with the help 

of integration of alarm signals. The importance of process instrumentation is vast in 

the Oil and Gas industry. It is used to monitor and control the operating conditions of 

the facility, which helps to meet safety and environmental regulations, quality, 

productivity and profitable operational estimates and stable plant operation objectives. 

Common applications of oil and gas instrumentation include monitoring the presence 

of flammable and combustible gases in production and storage areas and monitoring 

emissions for pollution control. Instrumentation is also used for monitoring and 

controlling the flow in delivery systems. 

The types of instrumentation used in equipment monitoring can be categorized under 

two main functions:  

 Input devices are the measuring instruments that mainly look at the different process 

variables required to monitor or measure temperature, flow, pressure levels in 

equipment including transport pipes and vessels. 

 Output devices of the control system are called the final control elements. These act 

relative to the measured parameters to initiate the required control action. In simple 

words, they include controls and alarms that display readings and provide an alert to 

warn of potentially hazardous situations. 

The instrumentation consists of three main components: 

Sensor: It is a primary device to measure required physical properties of a solid, fluid 

or gas. In the oil and gas industry, sensors provide continuous measurement to detect 

and monitor gas emissions. 

Transducer: It is used to convert one form of signal to the other- like variations in 

temperature, pressure, flow or level into an electric signal which is then picked up by 

a transmitter. 

mailto:karunya.muscat@gmail.com
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Transmitter: It prepares the transduced signal for transmission without loss and then 

transmits it. It also serves as an interface between sensors such as level sensors, flow 

meters, and pressure sensors and measurement instrumentation. This equipment is 

responsible for sending a digital signal to the main control system. Smart transmitters 

also send meaningful data about the status of the measuring instrument as a whole. 

Selection criteria should be set according to the needs of the end-user and must 

include at least the following parameters for Improved Safety and Compliance. 

Performance characteristics: This includes all the specifications regarding the 

required performance of instrumentation in a certain process such as accuracy, 

resolution, rangeability, sensitivity, repeatability, dynamic performance, etc. 

Environmental conditions:  The environmental conditions of the operating 

environment are a critical consideration in selecting the process instruments. Exposure 

to extreme heat, chemicals or other caustic substances can damage sensors or impact 

the reliability of the readings. This is essential for specifying the necessary protection 

to ensure that instrumentation is working properly with regards to safety requirements 

and operational conditions. 

Influences on processes: The extent to which the processes will be disturbed while 

measuring should be included. For example, significant pressure loss can be caused by 

some flow measurement techniques. So we must determine how the type of oil and 

gas instrumentation selected will impact flow control or equipment processes. 

Durability: Durability and ruggedness of process instrumentation should be 

considered according to application requirements. Processing instrumentation should 

be durable enough to withstand the operating conditions and frequency of use. 

Maintenance and operation: Maintenance requirements and ease of use, as well as 

operation and running costs of instrumentation, need to be weighed. 

Purchase cost: Initial cost should be considered according to the needs and situation 

of end-user requirements.  

The oil and gas industries process a variety of hazardous substances that can cause 

explosions or catastrophic events and endanger the safety of humans and the 

environment. Process instrumentation is the backbone of these systems and it must be 

properly selected, especially with regards to reliability. This field is getting more and 

more significant and will control the future.  

How I understood the significance of 

polymers 

Srinivasan S 

Third year, B.Tech. Chemical Engineering 

srinivasanseshadri55@gmail.com 
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In recent times, I have heard people saying plastics are bad to the environment. 

Well, even I do support and propagate the fact that they are indeed harmful to the 

environment that we live, I feel that not all polymer materials are harmful to the 

environment. Just then, I thought of writing an article about plastics being harmful to 

the environment, I got this incident of my professor elucidating its significance with a 

disaster flash past my mind. 

           It was in the first year when I had this engineering chemistry course. And it 

was one of the usual days when my professor came to class and started a new unit 

based on polymers. There was an interactive session, where he asked us(the students 

in the class) to talk out whatever we had known about polymers. After patiently 

listening to our talks he came up with a question "Students, does anyone know about 

the Columbia disaster?" Everyone in the class was puzzled. Many of them shouted 

that it was the accident in which Kalpana Chawla was killed. With an 

acknowledgement, he asked the reason for the accident. A deadly silence prevailed. 

Since nobody knew the answer, he 

started his narration of the incident.  

     His narration started with the date 

on which the space shuttle was lifted 

off to space. And during the lift-off, 

one of the insulation foam blocks on 

the external fuel tank ripped away 

from its position and damaged the 

carbon heat shield material on the 

orbiter’s left wings. Though there 

were some moments of extreme panic, 

he said that they managed to make the 

launch successful. He said that the 

astronauts were quite comfortable and 

happy after getting the orbiter into the orbit of the earth. After spending sixteen days, 

conducting experiments and collecting data, they started their journey to land on the 

earth. He continued saying that the real problem began only when they started 

entering the earth's atmosphere. Since the panels of the carbon shield that was 

supposed to protect the wings from extremely high temperatures got damaged during 

the lift-off, the orbiter unable to withstand the high temperature as it neared the earth 

with such high speed, it burst off into ashes. All the six crew members in the 

Columbia craft were burnt to ashes even before they could near the earth’s surface.  

        He then highlighted the fact that just because the polymer material which resisted 

the fuel from being overheated wasn’t able to function properly, the whole space 

Figure 10: Carbon shields which protect 

wings 
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shuttle burnt to ashes. Such is the importance of polymers at present that it is indeed 

life-saving in some cases like this. 

With a curiosity of knowing more about this accident, I surfed the net to know 

the exact details of the incident. It was 81.7 seconds after launch did the insulating 

foam from the ramp area of the external fuel tank rip apart from its position and more 

astonishing was the fact that it struck the carbon shield made of polymers with a 

relative velocity of 877 kmph. Reinforced carbon-carbon (RCC) is a super-strong 

composite material that made up the leading edge of the shuttle's wings. When NASA 

saw that a piece of foam had hit the left wing during launch, the engineers were more 

concerned about any potential damage done to the wing's tiles. They were less 

concerned about the RCC because they thought it was strong enough to handle a blow. 

NASA later found that the foam had indeed punched a hole in the RCC, which 

ultimately led to the accident. The external tank was the large orange tank attached to 

the bell of the Space Shuttle during launch. It held the liquid hydrogen and liquid 

oxygen propellant needed for take-off. The external tank was insulated with foam to 

prevent it from overheating. It's this foam that broke off and hit the left-wing of the 

shuttle. 
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We all know polymers are high molecular weight substances and consist of 

long chains of monomers. This usually gives a perception of polymers being big in 

molecular size which is not necessary at all times. They can also be in small scales, 

even in nanoscales. They are termed as nanopolymers. 

The definition of nanopolymer needs revision. We use the definition of 

nanopolymer in the word’s original sense, meaning a single polymer molecule in the 

nanoscale range. Micelles and other self-assembled or aggregated forms are termed 

‘nanopolymer-composites’. Nanopolymers, unlike most composites, cannot dissociate 

in solutions. 
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Like all other nanoparticles, nanopolymer also has a lot of applications, though 

they have given their debut in recent times. Nanotechnology plays an indispensable 

vital role in theranostics and drug delivery. Similarly, among modern drug 

formulations, nanopolymers are highly promising vehicles for multi-targeting and can 

provide molecular combination therapy and, thus, personalized therapy designed to 

treat individual tumors with specific marker expression profiles. 

There are many nanopolymers available but only a few qualify for drug delivery 

currently. Among the nanopolymers introduced in the tumor treatment successfully, 

N-(2-hydroxypropyl) methacrylamide (HPMA) has achieved clinical trials in the 

treatment of xenogeneic rodent models of human cancer efficiently. So as one such 

research, their use in treatment of metastatic breast cancer is a subject of recent 

reviews. 

Breast cancer is the number one cancer in the world among gynecological 

cancers. Breast cancer comprises heterogeneous tumours even among the three major 

groups classified by endocrine hormones and HER+ biomarker expression: estrogen 

receptor positive and progesterone receptor positive, HER2+ and triple negative: 

estrogen receptor negative, progesterone receptor negative and HER2− with its 

substantial overlap with basal-type and BRCA1-related tumours. Currently, the 

success of treatment of these tumours with chemotherapy and biological agents, such 

as Herceptin®/trastuzumab for HER2+ tumours, is limited, especially for triple-

negative cancers. This necessitates the development of new treatment modalities, 

among which nanopolymers are gaining increased attention. 

Advanced drug nanopolymers are polymeric platforms, which are chemically 

bound to a variety of functional groups which are attached by controlled chemical 

reactions at pendant carboxyl, hydroxyl or amino groups of the polymer backbone. 

The backbone itself may contain all carbon or be a composition of carbon, oxygen 

and/or nitrogen atoms, depending on the chemical nature of monomers employed for 

polymer synthesis. Moieties or functional groups that can be covalently attached to 

nanopolymers include:  

 Peptides or proteins to target molecular tumour markers; 

 Chemotherapeutic drugs and/or oligonucleotides usually in the form of prodrugs 

that are activated inside tumour cells through cleavage of linkers; 

 Membranolytic groups that are activated in response to acidic pH in mature 

endosomes/ lysosomes; 

 Polyethylene glycol protecting against degradation and scavenging; 

 Groups for tumour imaging; 

Recent interest in nanopolymers shifted from synthetic all-carbon backbones such 

as that of N-(2-hydroxypropyl)methacrylamide (HPMA) to natural-derived polyethers, 

polyacetals, polyesters or polyamides. 
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The multifunctionality of nanopolymers bearing various antisense oligonucleotides 

has been demonstrated by highly efficient treatment of glioblastoma, HER2+ and 

triple-negative breast tumors in vivo, and with temozolomide treatment of brain cancer 

cells in vitro. Polymeric drugs with attached peptides or proteins binding to receptors 

cross many bio-barriers and, after targeting specific proteins expressed on tumor cells, 

enter cancer cells via receptor-mediated endocytosis and inhibits various molecular 

targets and blocking its functional activity and signaling. 

A multi-targeted nanopolymer is polymalic acid loaded with anti-transferrin 

receptor (TfR) antibody (ensuring transcytosis - a type of transcellular transport in 

which various macromolecules are transported across the interior of a cell, Herceptin 

(binding to HER2 receptor and blocking its functional activity and signaling), and 

anti-HER2 antisense oligonucleotides that block HER2 mRNA and HER2 receptor 

synthesis. This nano-biopolymer of the polycefin family achieved more than 90% 

growth inhibition of HER2+ human breast cancer in vivo in a mouse model. 

This is how, nanopolymers with platforms, such as HPMA and polymalic acid, 

responsible for multi-drug delivery and multi-targeting of cancer markers, can support 

safe and efficient drug delivery for personalized therapy of breast cancer. 
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Today, anti-plastic revolutions have become very active than in any other era in 

our history. But sadly, despite such efforts, according to studies we humans may be 

ingesting as much 5g/week of plastics which is the exact equivalent of plastics 

required producing a credit card. So how could plastics – one of the most ground-

breaking innovations, enter our food chain and could turn out to be a lethal weapon. 

Microplastics are the most obvious form in which plastics enter our food chain 

known up to date. As the name suggests these are tiny plastic pieces that include a 

wide range of materials with different chemical compositions, shapes, colours, sizes 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4086916/
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and densities. There is no scientifically-agreed definition of microplastics, although 

most definitions focus on composition and size. A widely used definition describes 

microplastics as plastic particles smaller than 5 mm in length. A subset of 

microplastics is nano plastics which are plastic bits smaller than 1 μm in length. 

Microplastics are categorized into two types, primary and secondary. Primary 

microplastics are those that are manufactured in the microplastic size range, useful as 

industrial abrasives used in sandblasting and microbeads used in cosmetics. Secondary 

microplastics are formed by the fragmentation and weathering of larger plastic items 

either from wear or from their release into the environment. Despite being smaller in 

size, they possess a huge risk to the survival of life on Earth. Potential hazards 

associated with microplastics come in three forms: the particles themselves which 

present a physical hazard, chemicals present in them and microorganisms that may 

attach and colonize on microplastics, known as biofilms. 

Particle toxicity depends on a range of physical properties, including size, 

surface area, shape and surface characteristics, as well as the chemical composition of 

the microplastic particle. These particles easily mingle with the current ecosystem 

since the reduction in size increases its bioavailability and hence leave a bigger 

footprint on the food chain. This is because smaller particles will be ingested by the 

lowest tier in the food chain and thus the whole chain will be affected accordingly. 

This, in turn, will produce undesirable effects in the food chain balance. For humans, 

because the gut is the primary tissue that will come into contact with ingested 

particles, it has been identified as the primary indicator to show its effects. Exposure 

to particles in general, at very high levels, has been associated with mild intestinal 

irritation and inflammation. 

Since plastics are nothing but polymers of specific compounds, the 

polymerization reactions to convert them to plastics does not generally proceed to full 

completion, resulting in a small proportion of monomers as unreacted reactant stream 

in the polymerization products. Some monomers, such as acrylamide, 1,3-butadiene, 

ethylene oxide and vinyl chloride are considered more hazardous than them being 

present in a polymerised form. Microplastics, also sometimes provide a surface for 

biofilm formation, and allow organisms to attach and colonize in aquatic 

environments. These plastic-associated communities are sometimes referred to as 

"plastisphere". Due to decreased size, they possess greater surface-area-to-volume 

ratio thereby making smaller particles more susceptible to adsorbing biologically-

significant proteins and molecules. Also, biofilm-forming organisms attach faster to 

hydrophobic nonpolar surfaces, such as plastics, than to hydrophilic surfaces, such as 

stainless steel and thus its survival rate is further increased. According to a series of 

studies, it is found that antimicrobial-resistant strains that attach to biofilms on 

microplastics transfer antimicrobial-resistant genes more frequently and to a broader 
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range of species than free-living bacteria. The possibility that microplastics could act 

as vectors for the long-distance transport of pathogens is also a viable threat. Thus 

microplastics, if left unconcerned will pose a potential threat to our ecosystem soon. 

The ocean serves as the ultimate sink for much of the world's mismanaged 

plastic and microplastic waste. But microplastics could be suspended in the air too. 

Different sources for its contribution includes tyre and road-wear particles, 

degradation of plastic sheeting and other construction materials, clothes drying, and 

wear and tear of textiles etc. Thus, when suspended in the air they can increase the 

SPM count in air and could cause respiratory problems in human beings. But, so far, 

the situation has not worsened to this extreme. The worst affected due to the surge in 

microplastics in marine life. For new-born fishes, to eat is to live another day; if their 

first meal is plastic, then the stakes of their sustenance is at the verge. Further, when 

microplastics are consumed by adult fishes, the next generation of fishes may look 

misshapen. Thus as time passes, there might be a loss in the characteristics of that 

particular species. Also, these, when consumed by their prey (a bigger fish or birds), 

could be affected and therefore, a disruption is introduced in the food chain. 

Thus, we can see that microplastic is inevitable in today’s lifestyle.  Even if 

removed from one place, they somehow are intertwined with our lives. For instance, 

drinking water treatment systems considered highly effective in removing particles 

with characteristics similar to those of microplastics. They can remove more than 90% 

of microplastic particles, with the highest removals seen after tertiary treatment of 

potable water. But a lot of nations do not have tertiary treatment because they cannot 

afford them and settle down with methods such as clarification processes that use 

combinations of coagulation, flocculation, sedimentation/flotation and filtration and 

membrane processes. Also few processes may contribute to an increase in the 

microplastics. For example, many membranes are composed of polymeric materials. 

The processes might expose them to abrasion and wear over time which might release 

low quantities of microplastics into water. Similarly, water pipes composed of plastic 

materials which will be subjected to abrasive processes also discharge small plastic 

particles into the stream, in turn making them more challenging to remove. Also, 

microplastics removed in the form of sludge or other waste streams, it could 

potentially be returned to the environment depending on the disposal practices. Thus, 

we still have a long way to go with our ways to understand what microplastics are 

capable of. There are many data gaps to achieve a more accurate and reliable 

assessment of exposure and potential impacts on human health. We need to analyse 

the aftermath of the microplastics already present and the ones that are newly 

generated every day and come up with a solution to deal with it effectively to have a 

better tomorrow for us as well as for the upcoming generations. 
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I’m Porvajja from batch 2019. I did my final year project in an autonomous 

research and development centre of DST (Department of science and technology) 

called ARC – International. They have 11 different research centres amongst which 

Centre for Fuel Cell Technology (CFCT) is the place I did my project in. I chose this 

place so that I have hands-on experience with renewable energy projects or in one the 

auxiliary topics that support the research and development of renewable energy. My 

project was based on the effective thermal management of a Polymer Electrolyte 

Membrane fuel cell. Though the topic was completely different from my 

undergraduate courses my mentor made sure that I didn’t deviate much from my 

chemical engineering field. As my project was based on thermal management, it 

mostly involved working with heat exchangers, different coolants, etc. At the 

beginning of the project, I was like any other final year student. Being ambitious, 

trying to achieve something great overnight, and what not but this place gave me an 

insight into how the corporate world looks like. Though my mentor and I disagreed 

with the idea of 9-5 timing implemented in a research centre, we could do nothing 

about it other than a complaint. I had complete freedom over my project; it was totally 

surprising that I had that power in my hands. That's when I realised whatever happens 

relies on my decision. I had to think about every move before finalising it, although 

my mentor would quickly run through my ideas and decisions to avoid major 

catastrophic incidents happening in the laboratory. 

It was quite an experience. I had a chance to design my experimental setup and fix 

values for the variable parameters involved in the experiment. This kind of freedom 

isn’t available in most of the places. But all of this has its own cost, had to read tons 

and tons of research paper to get my setup working and obtain an approximate value 

to get reliable results. Out of all this, one of the biggest learning I had was “Rejoice 
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every single result you obtain, whether it is right or wrong. Cause it’s all your hard 

work that got you the result.”  

Lokesh J. Pandya 

Fourth Year,B.Tech. Chemical Engineering 

jplokesh1999@gmail.com 

 

A five-day intensive boot-camp on “Predictive Data Analysis using Python” 

was conducted by GITAA Pvt. Ltd. At IIT Madras Research Park, Chennai from May 

20, 2019, to May 24, 2019. The workshop was attended by around 25 people coming 

from various backgrounds like students, data analysts and software developers. It was 

attended by 9 students from our department: Anirudh M., Arrthy R., Dharani S. and 

Lokesh J Pandya of Fourth year B. Tech.; Aravind Kumaran S., Kishore Ramanan R., 

Navein J., Rohith S. and Sankara Lingam S. of Fifth Year M. Tech (Intg.). Dr. 

Raghunathan Rengaswamy, Professor, IIT Madras and Co-Founder, Gyan Data Pvt. 

Ltd. inaugurated the workshop and enlightened the participants about the necessity of 

Data Science and Machine Learning in every walk of life. The five-day workshop 

covered the basics of Python using SPYDER and also gave us a deep insight into Data 

Analysis and modelling with the various case studies and assignments. It was a great 

learning experience and the guides would readily clarify the doubts when asked. I 

started appreciating the field and learning more. It was a worthwhile experience for 

us. 
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