MANISH SISODIA

- DEPUTY CHIEF MINISTER
GOVT. OF NCT OF DELH
Sy ger, Reh wor
DELHI SECTT, |.P. ESTATE |
faeen wftarer, snfoflotwe,
NEW DELHI-110002 |

- =1 Reeh-110002

v Email - msisodia.delhi@gov.in

: 5o
e DO No. F-6.1E¢ | w201¢-13~
Date 7 September 2017

De'ar’ Pr'incbipal;,‘.

v Greetmgs from the Government of NCT of De1h1 on the eve of festive
season. e

: You must be aware that air pollution affects the health of all living
beings. During Diwali, which is a festival of light and happiness, the
pollution levels increase manifold due to bursting of fire crackers/fireworks.
The Department of Environment, Government of NCT of Delhi organizes Anti-
~ Fire Cracker campalgns to control Air and Noise Pollution every year.
Children play a major role in the success of this campaign.

The Eco-Clubs in schools/colleges always played an important role in
the Anti-Fire Cracker and other environmental campaigns. The “NO USE OF
FIRE CRACKERS” campaign may be spearheaded by your ‘Eco-Club through
Nukkad Nataks, Padyatras, Expert Lectures, Workshops etc 1nvolv1ng the

i chlldren of your esteemed school

Let us reach out to the 01t1zens of De1h1 through your act1v1tles and S
make the Ant1 Fire Cracker campalgn a huge success ' :

Also a Circular from Central Pollution Control Board (CPCB) is attached
regarding chemical compos1t10n of ﬁre crackers

The Government of NCT of Delhi wishes a Safe and Happy Diwali to all

our citizens.
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ll. Ingn’ednents used
. The Hon'ble ‘Supreme Court of India has
- noise generatmg ﬂreworks of hlgh decubels

~and Explosive safety Organlsat\on (PESO) (formerly Dept. of Explosives =
L0 _o'_ ucm ﬁre crackers namely

4 .ldentlﬂed FOUR commonly used 501 nd
“a.. Atom | Bomb :

in FOUR commonly used sound producmg ﬁre
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The petroleum
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 Lightand!
e chemical propertles o ae

-a) Incandescence Huge amount of heat lS

Incandestete =

mstantly sets of chemlcal reactlons W|thm

For example change of ‘colours from red orange,

- mixture gets mcreasmgly hot..

the followmg four mgredtents alummlum poWd__e‘r,‘, sulphuri~l(l$los‘ ‘

as component of black powder Itis u
employed in safety fuses and lift charges :

as ox1dlzer _and
It can pro

dely used fuel It produces bnlllanl: ﬂames “and
TUsed in whlte'ancl colored smoke‘ composmon, ﬂash

' blends Itisa component of black
me. mlxturES :

Colour are lmportant aspects of ﬁreworks Wthh clepend on

common ﬁrecrackers

sual__ly: 5

green color agent in ﬂames, smoke,
duce whlte or sllver effect Wlth

and sound

powder It could also be used

colour & sound to ﬁrecrackers

two baSlC physuco

requrred to generate colour 'whlch- 'neecls "
the lngredlent mlxture of the flrecrackers

yellow and whll:e llght as the

b) _l‘..umlnescence This feature also needs energy

i Table 2: Colour producmg compounds used in ﬁrecrackers o

Metal & Its Compounds

Colour

| strontium salt &thhlum Salts (uzco3 SrC03) o Red
Calclum Salts (caCi2, Cas04: 2H20) ' o “orange *
o Incandescence of Iron or Charcoal '}j‘Gold;'-"_ i %
i f_Soduum Compounds (NaNOB, Na3AlF6) '77Yellow s ; f_ 5 . :
: 'fwme Hot Metal (BaO) L Electrchhlte HE S i
e ,, R
Banum cornpounds wrth Chlorlne (BaCl+) e Green




'Copper Compounds and Chlorine, - S i L plue

\casoscu(czo2 - i el
Mixcure of Strontlum (red) and Copper (blue) SRR " purple gy :
_compounds : ' Bl e
Burmng alumtnidm_,-’titanlurn 'or magnesium powder || Sllve_r .

s chemnstry of ﬂreworks
Charcoal is. the most commonly used fuel in the mdustry The chemistry of ﬂreworks ls
based on combustlve features of the ingredients used and the llghtmg effects that are
agenerated
Based on hterature survey the followmg are the k y mgredlents that go mto “making.
ﬁreworks
- Fuel Charcoal e black powder is the most common fuel used in ﬁreworks

o '.'_chlorates or per-chlorates ¢ e L
S iil_'.'Reducmg Agents:- e needs ‘to burn’ oxygen provlded by the oxxdlzmg agents -

e " form sulphur dlox1de and carbon. dlox1de respectlvely :
S Regulators' Metals (like aluminium, titanium, copper; . stronl:lum, banum etc) can be' '
_ ‘added to regulate the speed of the’ reaction- and colouring ‘agents. - :
OV Blnders ‘Binders. are used o hold the fixture. of the firework together ina paste o
like rnndure The most ‘commonly used blnder is knowu as dextrin, @ type of starch.
Paron can also be us sed in bmdmg hoWever itis less cornmon “and only used. in
‘conjunction with red and green fireworks as it helps to enhance their colour: The :

. potentlally dangerous..
Colourlng Agents Different chemlcals are used to produce coloured ﬁreworks

'll'ahle 3 : Summary of che u:als used causmg sparklmg effects m ﬁrecrackers

Chemucal .

Chemical - v Purpose
Compoundls - Compounds. © o usage
. Lead Dmxrde 1/ Nltrate/ : ',iBrflll'lal'lt whltes

oxidizer - Aluminium o

chlonde .

“In black:
. powder -

" Potassium 5

= _hlaalflg reds‘ o Nitrate
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o Ammonlum &. :
 oxidizer Gk
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Antimony - | glicter effects |- |

: Arsenic cornpounds,'_r, ! nsed'as _co_lor_ants -S’,Ulﬁ' e 1

4. Non -stochnometruc ingredients in ﬁrecrackers |mpact lhealt -
The llghtmg effects and noise levels depend on the chem\stry of ﬁrevyorks and the

combustlve features of the mgredlents, the major concern belng mappropnate'
" stochiometric amounts of the ingredients in making. common firecrackers.  Firecrackers.

- .and slgnlﬁcant dust load or partlculate matter that may contaln the any. of the followmg‘

Oxldlzmg Agents The - function of the OdelZlng agent is to produce the oxygen o
.needed in ‘order to burn the mlxture wrthln the ﬁreworks lt can be nltrates,- o

_ Common reducing agents ts are Sulphur.: and Charcoal and these react wrth oxygen to. i i

binders do not actually begln to work untll the ﬂrework has been llt and are'- : 2

are made of chemlcals[metalllc agents some of which are toxic when they are: burst. -
The major constituents of smog that forms from firecracker’ emissions: contam SOx, NOx




: S heavy metals ex. Pb Hg, Sr, Ll AI etc Table below provndes an overview of el
smmed\atellong term effect.s of commonly used ingredients uséd in makmg ﬁreorackers 1 3o i

55 3 Acld vratn from su\phuﬂc
'causes property damage.

carcinogemc sulfur-coal 'compjounds e

ad D‘oxu:le / _.B\O-accumulaﬁon, devetopmental dange

er for k\ds & unborn bab;es, e =
mam alrborne for days polsonous to p\ants & anima\s

. |Strontit g Can rep\acecalcium in body : S
v i nounds  |Strontium chlondeis slightly ! toxic
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