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Gujarat Council on Science & Technology
(GUJCOST), Gandhinagar.

1. School Visit to CSC, Vadodara -

Visits to Energy Hall
2 GACL Sponsored Programme at
Dahej Plant Site.

3. National Science Drama
Competition for Vadodara
District.

4. National Science Seminar (NSS)
for Vadodara District

5. NCSC Orientation for Evaluators,
Mentors.

IOKSVIGNYANIBHAVANEFAariti AtmajyotitAshram|Road, Subhanpura, Vadodara-390/023.
RhF10265-2389749)Ezmailcscvadodara@yahoo:co.in Website : www.cscvadodara.com
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Using Drone Technology in Spraying Seed Ball
at Pavagadh on 28/7/2018

Tree Plantation Program - Using Drone Technology in Spraying Seed Ball at
Smt. Kailashba, Sarpanch, Paldi Village Jain Derasar, Pavagadh on 28/7/2018

Seed Ball Making Program from Kalarav School, Using Drone Technology in spraying Seed Ball at Shri H. S. Patel
Pavagadh on 28/07/2018 High School, Vishwajyot Ashram, Vadodara on 04/08/2018
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PROFILE IN SCIENCE

Sir John Barrow (ca.1797)

These were heated over a fire and dried to give a
black flaky powder which burned with a loud bang when
ignited. This crude, early mixture has come to be known in
our modern world today as gun powder.

The Chinese named this fascinating black powder
"huo yao" ("Fire Chemical") and developed it further. The
mixture was inserted into the hollow of a bamboo stick and
when thrown into a fire, the gases produced by the ignited
burning powder inside caused an immense build up of
pressure and blasted the tube apart. The basic fire cracker
was born.

Thereafter, fire crackers played an essential part to
Chinese festivities -weddings, religious rituals -nay cause
for celebration heard their bang due to the belief that they
were thought to be powerful enough to scare off evil
spirits.

It was inevitable that the time would come when
people would begin to realise that these now powerful
explosives could be applied to warfare. The Chinese were
well aware of the killing power these explosives had and
within 100 years had not only developed fire arrows
(bamboo fire crackers attached to regular arrows and shot
at the enemy) but even 'Ground Rats'. These consisted of
propelling rats from inside the bamboo fire crackers and
toward the enemy, creating a great psychological effect -
scaring soldiers and causing horses to go wild.

Before long, the knowledge of fireworks began to
spread to the west. Itis believed that Marco Polo on one of
his many trips to China transported this invention to the
Middle East where European Crusaders brought it to
England.

An English Scholar by the name of Roger Bacon
(1214-1294) was one of the first Europeans to study
gunpowder and write about it. He wrote "..... if you light it
you will get thunder and lightening if you know the
trick....... " and realised that it was the Salt Peter (KNO3)

Sir John Barrow (ca. 1797) who wrote "The diversity of
colours indeed with which the Chinese have the secret of
cloathing fire seems to be the chief merit of their pyrotechny."
Fireworks were produced in Europe by the 14th century,
becoming popular by the 17th century.

History : The discovery of fireworks, or namely the formulation
of gunpowder is believed to have occurred by chance
approximately 2,000 years ago in China.

It is thought that a Chinese cook accidentally mixed three
common kitchen ingredients :

that was the driving force behind the explosion. On the
contrary, he knew his findings had the dangerous potential of
completely revolutionising warfare. Therefore, he wrote his
findings in code in the hope to save lives in case information
reached the hands of the wrong people. This code was not
deciphered for hundreds of years.

It was in 1560 that European Chemists managed to
make gunpowder as explosive as possible by experimenting
with the ratios of the ingredients. The final proportion was set
asfollows:

1) Salt Peter 75%

2)Charcoal 15%

3) Sulphur 10%

These ratios are still used today some 500 years later.

This brought the end of medieval warfare causing it to
come to a close as metal armour could now be punctured by
bullets and once seemingly impenetrable walls of castles
could be blown to bits by cannon balls.

Credit for developing fireworks into a true art form has
to be awarded to the ltalians. It was they who were able to
develop aerial shells that launched upward and exploded
into a fountain of colour; lighting up the night sky to the
enjoyment of onlookers.

These firework displays grew more and more
elaborate over the years, gradually working their way into the
back gardens of everyday families. For nearly 2,000 years,
the only colours fireworks could produce were yellows and
oranges using steel and charcoal. It was only in the 19th
Century that pyrotechnicians had the technology to
introduce reds, greens and blues to the night sky.

However the field of pyrotechnics is far from fulfilled.
There are problems that have been stumbled across that are
yet to be solved (for example the production of forest green
coloured fireworks) and certain areas of the field have not yet
even been touched upon or explored.
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The field of pyrotechnics has both an exciting
history and future and its development continues to this
day.

Indian Scientist Develops Smoke Free
Fire Crackers From Discarded Plastic
Bottles - Dr. Samrat Ghosh

Assistant Professor, Chemical Sciences |ISER
Mohali. Sector 81, Knowledge City, SAS nagar. Punjab,
India.

Firecrackers have always offered the child within us
penultimate thrill and joy, but as we grew up and realised
the damage that they cause to the environment, to the
body and our wallet, we slowly began to distance
ourselves from them.

At a time when firecrackers are being temporarily
banned, and schoolchildren, conservationists and animal
lovers have initiated social media campaigns against
bursting them, Dr. Samrat Ghosh, an Assistant Professor
at the Department of Chemical Sciences, Indian Institute
of Science Education & Research (IISERM), Mohali, is
developing ‘green’ firecrackers that are safer, smoke-free
and mostimportant reusable.

THE GREEN FIRECRACKER CAN BE USED UNDER
ANY WEATHER CONDITIONS, IS SAFE TO BE USED
BY KIDS AND ADULTS AND IS MADE USING
RECYCLED PLASTIC BOTTLES!

Professor Samrat Ghosh and his students show the
prototype of ‘smokeless smart crackers’ in Mohali

In October 2017, Dr. Harsh Vardhan, the Union
Minister of Environment, Forest and Climate Change,
requested scientists from government-backed research
institutes to develop e-firecrackers for the purpose of
controlling pollution, which would be safe to use.
Additionally, their production in India would be a bonus.
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This plea from the minister came after the Supreme
Court had ordered a temporary ban of firecrackers in the
NCR region.

While many were saddened by this decision,
Dr. Samrat was thrilled.

“We were inspired by the ban imposed by the
Supreme Court and the request that Dr Harsh Vardhan made
to the scientific community, to come up with e-firecrackers

Dr. Samrat completed his PhD in Combustion
Synthesis of Pigments back in 1998. One of his professors
was Dr. KC Patil, (Professor Emeritus, [ISc, Bangalore) who
published several papers on novel solutions for combustion
techniques, which would go on to become the basis for the
‘green’firecrackers developed today.

Coming to the innovation, the firecrackers are made of
recycled plastic bottles, and sit on a mechanism which uses
a combustion recipe, which is a proprietary method of
combustion developed by Dr. Samrat himself, to blow the
bottle on top. When a trigger is pulled the combustion occurs
followed by a large bang and the bottle on the top blows off.

Dr. Samrat has collected more than 50 waste plastic
bottles and has arranged them in his laboratory for
experimental usage.

“I have filled combustible material in the disposable
bottle. This material is ignited with a source, like a spark. The
launcher ignites the material which burns and generates
pressure, pushing the bottle upwards, like a rocket” says Dr.
Samrat, by way of describing the working of the innovation.

Regarding their safety, Dr. Samrat says, “This is one of
the safest methods of bursting crackers. In the community
where | have tested this, even four-year-old kids feel
comfortable operating this. Additionally, the combustive
recipe in the device is very benign and not at all harmful for
the user and the environment.”

The developed recipe releases no smoke, unlike
conventional firecrackers and also becomes ineffective in a
while. And it’s not just that, the sound level of the device can
be adjusted to suit the needs of the users. Additionally, there
is no debris formed, and when used, these firecrackers
release fragrance into the air, depending on the constituent
of the combustible material

Research Focus

My research interest is in the area of solution
synthesis of functional inorganic materials especially oxides
both in the form of bulk and thin films and exploring their
application as heterogeneous catalysts in biodiesel
synthesis, components of solid oxide fuel cells, visible light
activated photo catalysts for hydrogen generation by splitting
of water, ceramic pigments and magneto-resistant materials.
The synthetic techniques of interest to me are Hydrothermal,
Regenerative Sol-Gel, Matrix Trapping and Decomposition
Process. Emphasis is on the development of synthetic
techniques which are environment/eco-friendly and have the
potential for being scaled up for large scale industrial
production.
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Professor P. K. Kaw, a noted plasma physicist and the former Director, Institute for Plasma Research
(IPR) passed away in June 2017. He obtained his Ph. D. at a very young age, and barring initiate
periods in USA, he spent almost his entire life at IPR, Gandhinagar. Amongst numerous awards to his
credit, mention must be made of the S. Chandrasekhar Prize (2016) for this seminal contributions in
the areas of laser-plasma interactions, strongly coupled dusty plasmas, and turbulence, nonlinear
effectin magnetic fusion devices. Talking of prospects of power from unclear fusion, he used to say, “In
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