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Union minister for science & technology, earth sciences, environment, forest & climate change Harsh P 1L @O
Vardhan addresses a press conference on new technology developed by CSIR for firecrackers with reduced >
emission levels, in New Delhi on Monday. Director, CSIR-NEERI, Rakesh Kumar is also seen. m O 2 i
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New Delhi: As concerns over air-pollution loom large ahead of Diwali,
scientists at Council of Scientific and Industrial Research (CSIR) have
formulated eco-friendly crackers, which would not only cause reduced
emissions, but would help people get a reprieve from noise pollution during

festivities. BLISHED IN: LIVE MINT, 24 OCT
2018

Sharma further add

seeking permis:

threat from climate change:

The Supreme Court, on Tuesday had directed that green crackers, with
low emissions and sound levels would only be permitted to be sold in the
Delhi/NCR.

Council of Scientific and Industrial Research (CSIR) was entrusted by Union
Minister for Science and Environment, Dr Harsh Vardhan, early this year, to
come up with strategies to prepare eco-friendly crackers in a bid to reduce

= air pollution caused by firecrackers during Diwali every year.

Scientists at CSIR labs including National Environmental Engineering
Research Institute(CSIR-NEERI), Central Electronics Engineering Research

aphrodisiac? Anewresearch INStitute (CEERI), Pilani have prepared some chemical formulations for

green crackers,however, these are yet to be launched in the market.

» Zikavirus strain that causes “CSIR teams have prepared such formulations and some manufacturers are

looking forward to use them,” said Dr Sadhana Rayalu, senior scientists at
NEERI, “Apart from that there are plenty of formulations which are being
used by manufacturers for a certain colour and impact they intend to create
with these firecrackers. So, depending on the kind of formulation, we can
also propose some kind of modification or reformulation which can be done
to reduce emissions.”

An emission monitoring laboratory was set up at NEERI to test the source-
based emissions being caused by these firecrackers, depending on which,
they would be classified as green crackers.

It is yet to be decided on what visible markers would be used to differentiate
these crackers from other commercial crackers.
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https://www.livemint.com/Politics/WgGTgSZuT3nzkNdC9amZ6J/SC-refuses-blanket-ban-on-firecrackers-allows-conditional-s.html
https://www.livemint.com/Industry/SIIXon4SQkWvu2O73pOIQO/CSIR-lab-develops-potential-clot-buster-drug-for-stroke-lic.html
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lower than comparable fire-
crackers available in the mar-
ket," Union Science Minister
Harsh Vardhan said here on

Monday.

Working on the green fire-
crackers project for the past
three such items named safe
water releaser (SWAS), safe
minimal aluminium (SAFAL)
and safe thermite cracker
(STAR). In addition, they also
replaced the harmful chem-
icals in the flower pots —an
all-time favourite among the
children.

*“Barium, Al and

scientist Sadhna Rayalu, who
led the team.

litthe green flower pots at their
campus on Monday, they gave

a matching performance as

compared to any other com- |

mercial cracker but released

less amount of smoke. The

demonstrationwas shown live
1oty the Dethi auds

What is a ‘green cracker’?
This institute just made one

When NEERI researchers ~ Firecrackers That Are Low-Emission And Dust-Absorbent

VishwaMohan
atmesgroup.com

New Dethl: No firecrack
er can be absolutely pollu.
jorifree, but sclentists at
the Counctl of Sclentific and
Industrial Research (CSIR)
have arvived at formulations.
which may well be catogo-

formulation that
produces water
molecules

While two associations of
firecracker manufacturers
from Tamil Nadu were inthe

reduced emission evels and
their ability to absorb dust

One of the formulations
can even produsce water ol
ecules, which suppross duast
and significantly reduce haz
ardous

loop for the develop
work, NEERI director Rakesh
Klfmnifldnmnuhﬂprm

. the switch,

potassium nitrate in flower
pots have been replaced with
zeolite, which is available
aplenty. It leads toa significant
reduction in the amount of ax-
ides of nitrogen and sulphur
that pollute the air. It also re-
duces the cost,” said NEER!

cense from the PESO for com-
mercial production of green
firecrackers.

TheCSlRuiarré‘dﬂn'mm et Al
out 'ﬂy 'upp ’. ain .n.b'. ity entrusted lnl? framing
x Jes under the Explos!
sis for the manufacturers But Rce. 1861, and the Infimmo.
N e Suttsts of, 1952
claimed that alternate chemi- ™ 3imiogdet 62
tmm il ‘, Lo hl, these -

por

Besides. prototypes of
ecrackers (electroaic crack
en) arv ready for adoption
if prople arv wilting to make

Developed by sclentists
o CSIRs National Eovl
ronmental Engineeriog Re-
search Institate (NEERD),
these Sormulations have been
sent 10 the Petrolesim and Ex

production. We can e hand
ok the manu€actirers so that
they can quickly scale it up 10
et demand,  said NEERT &b
roctor Rakosh Kumar

The Supreme Court in its
order on Tuesday insisted
that only ‘Green Crackers'
and ‘improved crackers’ be
used. CSIR's Grwon Crackirs
should lead 10 & I5% re-
duction in particulate mat

With Diwali round the corner, scientists produce environment-friendly
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THE FORMULA FORA -
‘GREEN' DIWALI

The generation of water
molecules within the
frecracker’s mechanism  «
acts as a dust

suppressant

content, which may redu
emissions substantially

16 now wp to PESO o
approve these formulation
quiickdy and pve the way for
use of Groen Crackers’ as
quickly as possible.

Though this solution for
a groen festival sy not be
available o the priblic abead
of the upcoming Diwnli, the
ooe notified by PESO in 207
s Bkely %0 show resalts this
yeae: PESO hiad then directed
firocracker  mansdacturers
k10 put antimoey. lichiem,
mercury; arsenic and bad in
 any form whatsoever in thelr
firecrackers.

Tho schnce and tech.
nology ministry had early
this year asked another of
CSIKs institution — Cen
tral Electronics Engineering
Research Institute (CEERD)

1o devebop costeffective
ecrackers o that more and
more people can use this
clean alternative.
are rendy with pro-

in hazardous nitrous axide
and sulphur diaxide.

“I's due to nsitu water
generation In the crackers “We

itself. The system produces
water molecules affer Teac
thon and thiss act as dust sup-
pressont,” sasd NEERI sclen-
st Sadhana Rapulu

Sho toid TOI that the

wtypes which can geerate
patterns of colours and nolse
within the prescrided limit
We are now waiting for its
production. | hope mankdao
turers will come forward and
ot for this technology to pro-
doe o-crackers.” sald Santars
Chauathury CEERI dirvetor

institute also provided oth-
er formulations, including
we with lower aluminum

It’s time to switch over

B A team of scientists
demonstrate green
firecrackers in NEERI

, U Staff Reporter

ROM this ‘Diwall’ people will not get fire-
rackers bearing picturesof deitles, filmactors,

. ictresses etc. The popular firecrackers like

Laxmi Bomb', ‘Vishnu Bomb), "Sutali Bomby,
Fulzadi', “Taj Mahal', ‘Popat” brands, ‘Anar’

© e will become history soon.

Efforts are on to introduce non-polluting,
ess sound creating and sclentifically

¢ tructured firecrackers like SWAS (Safe

Nater Releaser), SAFAL (Safe Minimal

. Aluminium) and STAR (Safe Thermite

“rackers). Thanks tothe laboratoriesand sci-
tists working under the umbrella of

PRt '

0§23 license to produce these firecrackers. Every Diwall. there Jr Sadhana Rayalu along with a team of scientists at NEERI premises during the

jemonstration of Green Crackers.

‘to green firecrackers

Council of Scientific and Industrial Research
(CSIR) across the country conducting
research.

In a good news to the citizens, scientists
have developed ‘Green Firecrackers' which
can be used from this DI

The scientists of Central El
Research Institute (CECRI), Central
Electronics Engineering Re: h Institute
(CEERI), Central Mechanical Engineering
Research Institute. (CMERI), Central Leather
Research Institute (CLRI), Indian Institute of
Chemical Technology (IICT), National
Botanical Research Institute (NBRI), National
Chemical Laboratory (NCL), National
Environmental Engineering Research
Institute (NEERI) situated across the
country have formulated a project with a

(Contd on page 2)

tro Chemical

(Pic by Anil Futane)
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%" "I heNational Environmen-  and Industrial Research (CSIR),

H ERE’S ¢ tal Engineering Research  has developed Green crackers
Institute (Neeri) on Wednes- which are expected to reduce
| day presented a live harmful emissions by 25-30%.
TH E FI RST , demonstration of the TOI talks to Neeri's
" testing and working of ¥ chief scientist Dr Sadhana
VI Ew OF the ‘Green crackers', ‘. Rayalu, who is also the
o The demo was heldat |0 head of Environmental
YD ITENT the institute'shead- | 1 /' Materials Division, to com-
( 1 l\ l* l* l\ quarters in Nagpur, =/ pare the composition of green
s A where the country's first A = 7 crackers with their conventional

emission testing facility

has been set-up for
extensive emissions
monitoring.
Neeri, along with &
other networking labs
of Council of Scientific

THE 3 CATEGORIES
Safe Water Releaser (SWAS) | Mini-

counterparts to know the
difference and benefits
of the eco-friendly

. crackers.

CRACKERS

35

:. Green crackers
\ developed by

Safe Minimal Aluminium (SAFAI.)
Minimal use of aluminium

‘ mizes use of potassium nitrate and Q Safe Thermite Cracker
¥ sulphur, has matching sound intensity \ [T (STAR) | Minimizes use of
é with conventional crackers (105-110 dBA) sulphur and potassium nitrate
y Light emitting | Includes
ANEW GREEN REVOLUTION g g

Currently, the institute, along with a fire cracker  conventional crackers of this
manufacturer from Sivakasi, has prepared type contain 32.5% alumini-
formulations for the following crackers um powder, 10% aluminium

« chips, 15% sulphur, 32.5%

Sound emitting | Includes min-bullets, series and laxmi bomb. While  barium nitrate and 10% PVC,

the chemical composition of conventional crackers includes 33%of  the green crackers have com-
aluminium, 9% of Sulphur and 57% of potassium nitrate,ingreen  pletely eliminated barium
crackers the composition has been reduced by more than half nitrate and PVC

Text: Manka Behl Pics: Shailesh Mishea

Benefits | According to Neeri, the modified sound-emit-
ting crackers will reduce the emissions of particu-
late matter (PM) by 25-35%. The reduction
for PM in light-emitting crackers is
estimated to be 20-25%. Cost of both
the type of crackers will be 15% less
than the price of crackers currently
available in markets. “We have
mainly substituted the convention-
al chemicals from the crackers with
Neeri's proprietary materials, The
conventional chemicals would pose
athreat to environment and cause
varous health ailments,” said Rayalu

facility set-up at Neeri
“headquarters in Nagpur

1 Anoise meter - When can we get green crackers | Neeri tested the crackers for

tomonitor | Noise and air emissions. CSIR labs have submitted the formulation to
sound Petroleum and Explosives Safety Organization (PESO) for approval.
. emitted | The labs have collaborated with some Sivakasi-based manufacturers
e fromthe | whoare willing to take licence for manufacturing green crackers.
crackers They are expected to hit the markets in next three months

It’s time to switch over..

(Contd from page 1)

specific goal to enhance CSIR
innovation ability fordeveloping
globallycompetitive, cuttingedge
technologies for reduced emis-
sion fireworks.

Dr Sadhana Rayalu, Senior
Principal Scientist and Head of
EMD Division, NEERI organised
demonstration of newly-devel-
oped ‘Green Firecrackers' in the
premises of NEERIonWednesday.

“Green Firecrackers do notcon-
tain harmful chemicals that
would cause air pollution.
Components in firecrackers are
replaced with others thatare less
dangerousandlessharmfulto the
atmosphere,” said Dr Rayalu.

“During Diwali and other fes-
tivities fire crackers are consid-
ered as a major source of air pol-
lutants which could be harmful
to human health. Fireworks and
fire displays are probably the
application of chemicals which
resonates best with the general
public. However, fireworks emis-
sions are of growing environ-
mental concerns and therefor
there is a need to undertake
research and development to
address the issue. As suggested
byUnion MinisterofScienceand
Technology and Vice President
of CSIR, Dr Harshwardhan, the
laboratories under CSIR com-
pleted the project of developing
Green Firecrackers,” she added.

Under the guidance of CSIR
Director General, Dr Shekhar
Mande, NEERI Director Dr
Rakesh Kumar and Dr Santanu
Choudhary, a team of scientists
working in NEERThasdeveloped
these green crackers.

“Scientists came up with 3-4
formulations and looked at 30-
40% of active materials which
reduce particulate matter. CSIR-
CECRIhasdeveloped flower pots
byusing“eco-friendly materials”
that can potentially reduce par-
ticulate matter by 40%. CSIR-
NEERI is tes L]
bijli firecrackers by ellmmanng
the use of ash as desiccants.
Scientists have also developed
potential sound-emitting func-
tional prototypes that do notemit
sulphur dioxide, and are testing
a prototype of flower pots sub-
stituting barium nitrate with an
eco-friendly version,” Dr Rayalu

stated.

For the first time an emissions
testing facility has also been
established at NEERI for exten-
sive testing of conventional and
green crackers and monitorthem
for emissions and sound. This
facility uses all sophisticated
instruments for measurement
and sampling when firecrackers
are used, she added.

Dr Rayalu mentioned, “NEERI
has also plans to develop raw
material characterisation facili-
ty. It has been found that many
times the poorquality raw mate-
rials used in fire crackers are the
major sourcesofparticulate mat-
ter pollution. Therefore, there is
a need to establish a facility.
NEERI has already detailed the
need for the same and this facil-
ity is proposed to be established
at Fireworks Research &
Development Centre (FRDC)
Perroleum and Explosives Safety
Organisation (PESO). Inidally; it
was proposed to be set up at
Kaliswari Fire Works using their
existing facilities, however, itcan
be independent. CSIR would be
detailing further strengthening
by installationofadditionalfacil-
ities of raw materials testing at
Sivakasi. This activity is likely to
be initiated for testing in next two
months after completion of cer-
tain formalities. This facility can
come up in collaboration and
partnership with manufacturing
association.”

Scientists have given these
crackers names as Safe Water
Releaser (SWAS), Safe Thermite
Cracker (STAR) and Safe Minimal
Aluminium (SAFAL). “It has the
unique property of releasing
water vapour and/or air as dust
suppressant and diluent for
gaseousemissionsand matching
performance in sound withcon-
ventional crackers,” she added.
The Petroleum and Explosives
Safety Organisation istestingand
andlysmglheseumx kers forsafe-
CNONANES:RA B2 91 MOV 2018 nufac-
turers have been shown such
results. They have been “suc-
cessfully demonstrated” in
Sivakasi in Tamil Nadu, a hub for
fireworks industries. “The idea
this year was to use material that
is inexpensive. Wewill run exper-
iments with other unique mate-
rials in the next round,” she said.
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