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Attitude (Tn km)

4. Toposphere  O-ddkm
2. Sirotosphera LL 50 km

3 Mesosphere 50 -85 km
u. Thermespheve 85 -500ke

SE———

TEMPERP(TURE RANGE

4. Teoposphere ¥ T S —
2. Shatospheve  -56 te -2
3. Mesosphere -2 ko - c_
4, TRermosphexe  -92 to 1200 °

'IMFQRTANT CuEMICAL SPeces
4. Troposphere N2 0, , €02, WO A
2 Swaosphere O3, Ny, Oy
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IT_TROPOSLPHEREMW _ Koracademy com-
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-y Conkaing MB}Q’ /- of atmospheve’s mass.
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_(HemicAL ReacTions TN ATMOSPHERE

ave SOx , NOx

-5 Minov gages present n  troposSpheve

— Combustion engine of motor vehicles 15 YesEonssble Fov

produtng  NO by veackng with Ny and O3

Ny +0, -3 2wN0O

—> I\’\COMPIQE@. combuskon cf carbonacesus compourd is
for producing  cavbon monoxde

Hydvocarton + O, —» CO+ H,0 +Enevgy j

-5 Many  chemical yeachins occuring i atmospherz are vesponsde

for  produting  smog,
= NOy and SOx gases ave vesponsible for acid ran

UNO, + 210+ O — YuNO;
SO0, +~H0+% 0, H, S0y
- CO2 is mob responsible for acid rain
> Rt concentvation higher tham 130ppm (0.4 of air) , €0 may
cavse loos of consciousness and death  occurs quickly.

YeSPch'abie

_RIR_(oMposIT 1oN
Nifrogen = 78. 09+
OYgen = 21/
I&maﬁnj 097/ = CO1 5 He, Ar, Kr, Xe, N;o

_AIR_PoLLuTANTS

COx , NOx , Voc's | SO O5

o et e St
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}.‘___CAR 80N_MONOXIDE

— vesults from incomplete  combustion of carhonaceous - compdurds,
o It is dermed as asphywating  pollubion bex it can

displace 0, ppund 1p Haemogio bin .
—> The Te binding sites i haemoglobin bind €O 32 +Himes

ore  hghtly +han 0O, ‘!
< Main Souyce . \Jeh\c_\es e'xhau ot | |

_SUPHIR DIowde  ($02)

o WO

= Main Seures « Combustion of coal , Smelting of metals (metollurgy)
Parbiculavly  copper. |

S Sufur econtent of Refined Petcoleum - Low
Qu\&.\v content of coal - High

-5 Cuifur " coal e converted o S0, ot high tempevatures of
combustion.

; = \lung ‘irritonk j(OfacadémyIvm
NOx AnD__NOC's

- Noc'e  (volatile o\rgcm'uc CQMpouth
< indirect air politants :
__—»man Ingvedients 1 the -Fovr(\a-l:ton of _photochemical smog
> Although wmost  damage  from  Swooq  vesults from  the acton
of 00me ard oher oxidants, dnese oxidants cammet lwild up
without the combined actin of NOx and VOUs
S CemHo\\mq tmog  {ormaton  Yequires veducing  emission of NOx ,gm
> NOx Sources + Fossit fuel combuskon

=3 NOCk  coovees ;  indusivip) processes, Sovent u‘:r“wﬁ‘m OY)'-Y'Oz;d _avd
"er-Yood vehicles, ‘

B 7 o

""“.
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.
_> Ozone qt cavour\d \Qvel is C]u:be, hC' cauS”"ﬂ -yeyana'}bwi

w—-‘?‘h?mducm cmc\«s in Yubber de%*mﬂms par hn’fs ==

dictress and ege irr:t:a-(:lon In _bumans

7 = . ' und 100 ppb
7-9 7erse eFFec-&s B se{: ks _a-l: quite tow concerﬁmﬁon. aro PP

"AUTOMOBILE  POLLUTANTS ~Anp_CaTALTC CONVERTER

Malor Pollutanks : co, No, HCs i
_14'1‘?5{‘28”—1)25 ‘W’c:-dw&_a-\é!:ic conveyter to veduce these _pollutants.
> The con\le*(\:ea' has twe chambers.
%'i Reducmg CMmeY » )
= NO s YeduCQcX N, by hqdvoagn
S H2 is 3;;\;};;;;—’0+ the su~xface of a vhodium (Rh)

catcx\\_;sé by ackion of water o unburned fuel molecules,

HCs & Ha0 —> W,y +CO
1No o, — N, +2H50

2 Ox\da’mon Chamber :
Ly air s addQA and the 0 s unburned HCs axe

ox‘dazea —k: D, ard 4,0 at surface of Pr/Pd catalyst
200 + 0, — 205
HCQ 4--“.%‘99_ —p CO) + )-HQ_O
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~ TaousTRIAL SMog

- combination of smoke and fog

- Smog causeS bybwnish colovation N atmosphere

> Major Products Pproduced by buwing of fossil fuels: €O, , Hy0,
smoke (carbon) pavtrcles

— SO, is an  obnoxiows polutant primanly bz gradually
veacts fuvther o form  SO5. Then i~ presence  of water ov
watey vopours

droplets o HaSOy are fomned which is corrosive

3

—>_Another  coal -burning  powev Station pollutant s soot  (primarly
pavticles of  cavbon) which gve  omoke its persiskent
davk colowy,

_ > Incomplete combushion of ceal produce (D or soot.

= (0 Plays vital vole i formatisn  of smog

_PHotocHEMIAL  SMOG

- e smog consisking of high concerrabion of phot ochemical
oxidants (03, NO,) S ‘known as  photochernical O oxidizing  smogq.

= Characterized by an accumulalon of  brown , hazy fumes,

___Containing  s20ne (03) and Othev  oxidants.

- Photochemical Smog  con form  when large quantities  of

e —

»MMC}M\_l'tOW\ObI\e and  jndustriol  exhausts are bropped. t0  exposed o cuﬂks,'ﬁ;
= Major  contributors @ HC's , NO | 03 and o¥rer  oxidanks

=> NO>: abwrb yisible wght of b\uish veqion  (Hoonm) and
_9ves bwuwnith tint wn  air

,,,,,,,,,,, - No» T NO A0 Kg;academy&om

0 + O, =y 03 ,"'“"

i g B T Photo thremical  cycle
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' nd it
| radical dnd Tt
= HC's veact with O3 to ﬂﬂ'm peroxif¢ ace{y 7M”;1;Le (\PAN) |
reacke finther with NO, ip form  peroxy acetyl D BLasun B
o 0 ) e ———
CHB o CI-’ OO + NO’) ) C Ha —-‘C,' -2 OONOJ_W- e ey ' —
—> Taikiation of cycle depends on formabion of erganic

vadi cals. SR CRA.

— . 1

— Extent of Smog  formation  depend o lgg_t}ﬁf_‘fiﬂm, of HC's
with, O yadical,

_GLoeaL WaRMING

Hea{;(nci effeck due +o0 increased concentrathh of CO,

(AREEN House EFFecT

> Tncrease '™ femp due to increase i concentration f Co,
- Green tbuse Cxo.'so_g-. -
4) 50%. conkributiry Qgas s CO,
2) Othex 5p.f » CHy, CFC’s 8850, | NOx

- €O, 3¢ colourless gas and doesnot absorb visible vadiahan

> In qveen house  effect | Co, allow gunneht ko enter bub

P(even‘cs T-R vodiaton from eseaping

Rep RAIN
5 Rowal gan ph - 56 KOYAaCademy.com-

i Acid o I s less han 5.6
- HN03 ond l“\-;%Oq ™MakKe vyain water agadie

» Hemg metos eg Cu, Mg, Pv ave dissohved by acd vmr\ s
Produw\e\ vovlons  foxic  effechy. - i

B

o e §

A e A 3 et e
- TR TR e e
s LT

N Sy AT O 2
(e 0 S g
A A i Abasns g honie,
3 IR )
3 v S ey <Nt .
e
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“OzonNE LAYER

- Fovmation of ozone requres O and O,
-5 O, wolecules In siratosphere abcovb <olar vadiatens and

,,i_,f’,l?_t IO oxygen  atoms,
> The oxygen atoms combine with 0O, Yo FowmA ozone,
i 0 +0. > O, I |
=S In GWSE_\\QYQ 0zZone layer occors as a kand ot \nk:e'rmediobp_v
albibutedes, bw 25 and 20 km., ‘
5 At low Alttudes: Ample O, wnolecules , Few Oxygen Atoms
W::, At High Albtudes : More oxygen arems , Few Oz wolecules

5 At Trterrediate Atkikudes :  Opurmum Conditions
= Ozone 1S o\es‘\'vuéao\ by -

. Colar Rodotm __{¢ aracademy.com.

Da + hv — 0, +0O
.. When 0, encountors froe oxygen atom

Oz #+ O — 20, .
_y Concentratlon of Os deperds aon velatve vates of the
formaton  and  destruction  yeacHe -.

DePLETIoN _OF O20Ne LANER

-> Gh\omf\gomgavboﬂg, Ckc's (Freon) ond ‘Bromine - tontaining  halong,

-5 CFCs have been widely used as  vefrigerants , blowing agents
for plastic foams | propellants for aevesol Sprays and  Solvents
fov cleanting wnicro -electronic  Components '

> The holons ove used as  fire extrquishevs,

y - MFC-:;; and  WalONS o non-toxic and  non- ?\ammahg

S CFC's and halone are not Sub,ec'\-eo\ to  balont (E:Hbev
m flame oY btochemica\ Y’Qathon> :
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- (FC& gnd halons ave degtioyed  in {yoPosF)\efe as folows: )
R-x + uv 5 p° + Xx° _ ol

X' + 03 _5 xo +0, f

A XO' + 0, 5 X 4+ 20, R S —— g

> Bg hole w»n OZOY;Q layey was obseyved over AntarcHaa
= MNow "\ljd\‘cflumo caxbons  (HE FC'S) ard hgdfoFluoﬂc cavbony § (HFC"S) f
e used s alernadive of ¢Fc's and halons, 7
= PRut OH" vadical yeacs wih Here’s and HFC’s in tropospheve, *
-5 Chiovofludrecaxkons [ CFCs) are anthropogenic compound.s (Pollu‘fant\_(

> Water s puvfied raturaly by distllabions, sand fritration, *

charecoal filtration | veverse oemosis and by uv lght [

WaTER PoLLuTion ¥

Types of Water Pollutants -
4. SuS?qrdeA solids and, Sediments
2. Dissolved. <olids .

4. SusPENDED SoLps AND  SEDIMENTS ]
ot be - i | - :
o> Filtable Solds
),) Coliodal Pavticlos e
Coloidal povtcles cém e detected |
qC Lfght -ﬂ-,vough -he weateyr q}\d
gt

_ b\_‘L passing a beam.
obsevvw\a the Scattoring  of
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N DISSOLVED Soups
5 way  eHher be organic OY_ ‘MVHM'C A
» The total Gwnount ~of organic 3ubslzanres can be P

esl:\ma{o,d {vbm the amoun{; of oxygen or any oﬂqef chemicqj
(ox\duzmg a«aen{—) heedeo\ to oxtdize %hese Substances 4o

©, ord Ha0

e A A A Sl
PR ¥

H'W\e d\c..c o\vec) morqan\c ma‘cawals cne moS{-y salég_

s oA i S . e

Above 500 ppm, the calts make wo&ev unfre for Arinking

~) Common Qo\\:‘s cavboncv\'es b|c,quoha+Q§ %ulpha+es and

Qu\PthS o{: Ca am\ Mfa

- Ham\*ms% of ‘”Of‘le‘i ~ depends  Prinavily o0 Cpf’ ard Mg ion
 cordtent

~ SouRces QEW_WATER - PcS‘LLuT/oN

A, InoustriAL EFELUENTS

B Metals +hat are released b‘j varlous industries  to
‘pollute  water, inClude arcenic, wercuy , lead R cadmium

. ARSENIC
. Smelting of qold , lead, copper, iron and  wickel ores

_ con be o gouvce oF arsenic  pollution
_ = Arsenic_in arinking water i a  gslow pokon
= Tt decolounzes Yhe ckin (keratoses) whch leads +o caw.er

AT

e s e

e T e —
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=

U MERCURY o —
= Mevcury’s  doxicity 15 associated wgl_{\wglmost entirely w N
eating fish, |

> Sulprate veducing bacteria in Seé{!}j_{fffﬁ_jenem ke methy)

__raercury  and  veleasz it Into e watey akove, where LR
___absorbed by  Beh from the waters passing acvyossS Yheir

__ gV & from Aheir {ood  Supply, i
= The polsoning of mercury causes viumbness of _limbs ,
HUW'!"S and even loss of visien and losS oF heaxing and

__wuscle  ceordination

(i LEAD Koracademy.com
-2 Leaded painkts , leaded gasolne ond lead soider (+to seal
foed and drinks in ‘@ns) ave man Sourtes of lead pollution.

.m.:in“‘:?: absorbed ™ e body , lead enters the bloed stream

o and  rnoves fromm Yrhere o s.oﬁ: Hssues.
—> Higher expozures produce anewa

5 Lead nhibils  4he enzyme nvolved i bicsynthesis  of
haemoglokin -

1v) CADMIUM
= Cadmium puts 4o Soils  and ultimately to surface waters, ave
oty from ah'borne' depotiton  and fom  commercial phosphate
_ fertileers  uinich contin Cd as  ratuval conshibuent of phphate ove. _
» Chvonic expoture o cadmivm  Causes  heart and lone,_disease ;

G conet ot et ‘re_syem ppeci,
ad  Uger ord Ikidney  diseases, ‘ ‘ b
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' _ Soaps and detg\r ents Voo
— Ph"SP"—Cltﬁi_Eied

]
— 2 eubrophication

in_detergent  formulation affect  werter c?“q’”}) ‘_[
—3_AGRICULTIRAL \WASTES by
— = ferbilizers ,_hevbicides and pesticides

= Fevtilizers
‘5

intrease level of nitrate ions in ground water

he main nitrate  hazavd 1s blue baby syndrome” a conditien

A of res'pimtovq failure in babies having excessive  nitrate in thei
diet,

ne

__THERMAL_PoLLUTION R

> The  covling of power plants and other machinery by
Circulatng  waler, vaices the ‘emperatuye o(' voter. This is .
called  4herma)  pollution

N 4 The high -toemperature (ater ywhen mixed with  cold Uuqte_}

ncreases solub‘ali‘ry oF _many - poliutants (orgam‘c and. Inovgarc) -

Salks, ions | causing the water

thus  affecting  quatity of  wotor
gl_rtnkir\g and public use,

to be pmore easily /Joliufed \
and_making % ,atit for '

—am—

e

e ————— —

i B B Y el ' e s £ S
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“‘““«“»m..‘ s e st

PARAMETERS _Qg__mngwm_‘ v

_Dvinking _wodex  should quolify followsing Clual\tlpf

4. odorless, tasteless and colovless S
2. Free Lrom turbidity covsing ogents  suth CE; - :5;)7;@ ndéd e
Colide , discolved. wolids L eXCess oF Ch\oﬂdos °U'Fh&iﬁ S e
_ phosphates etc
3 'TBYb"ld\ikg »not  rote Yhan 40 ppm
u. free fromn backeria - cauding  diseases | ﬂ

5. Slightly alkalne (pH= 3 -8-S)

Waterx Quolity Pavamoters

A . Biclogleal Oxygen Demand (BoD)
Tn PROD, the amount of  dissolved “ oxygen is determired

bl_.! odding bactevia 1o watey,
5. Chemical Oxygen Demand (coD)
T COD) armount of dﬁa%o\\lecl axygen s de{:ﬁmm

gbq adding chemical ©xidizing agents to water
3. Detexmination 0(: Total Organtc Catdon (TOC.)
Total Dissolved Solids  (TDs)

?, Tokal Suspended  Solids (Ts9)

¢. PH and  Alkaunity

7. Colouy | odour etz

e
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MSMAIERJ&ATMENT
1§_E\.LIRA:L(M | | fapd A S j

Coarse objects ave vempyed by Yunning the water a
y— thrvough  acveens / filters. ' o

2. REMOVAL Or CorrapaL PARTICLES
e A Floccm agent (ﬁ cubstance +hat foims lawge
- 9elatinous paﬁ.—tcles) is  added.,

= Common floccwating agent 1S  aluminium SuMatke RQ’-LSOU)S ,

i offern voforred to as alum, _
2 > Sonvme  lime Ca(OH), ‘= genevally also added So that pPpt ef
| PlloH) s wuhich  |hae the desived oqelatinous formn | is pvoc\uced

1 Aly (SOu);+ 3calol), = 2 AUOH); H, + 2CaSOy

= This ppt  traps both worganie  solid pquclqs _and  bactera
M the laxge cuvd |ike particles,

s —> These packicles axe  then easily vemeved by filtmtion Hhrough
o Sand- bed o¥ d'\OYCOa_\

s W orm
_ 3. CI—\LOR\NA'[AN K =

S WOH'QY ls ) h—_l_r_gaJreo\ with  ¢Novire 45 Kill - Yem.mr\3 laac{ena
and OH\ev microbes. o
3 HO0 + |, > HY +CU 4 HOC|

> Hocl is

uea k acid anol Pay{:"qﬂg dISSOdaTeS
Hotl = Ht + ol S

HOCl = [0] + He) -7 :
S TE ¢ 4his hascent — oxygen o] .
2 ‘M V

Tt t gives tacte andl
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= st

ge}a#ed

O ;
B

| =>A is Somebmes  boun {housh weter - uwater 13
o mprove ks sdouy ard  taste »r e
= A flupride Compound s added in  Seme plants , o bhelp

Lioht  tooth  decoy.

_(GREEN CHEMISTRY

. ~> Poui Arestns of  America erunciated  twelve princptes of
Green chemistry in  499Y, —
— Green chemisiry | also  called  sustainable  chervistry , iS &
phibsophy  of c‘};er;nical reseQrh and engincermg  Aagt  rinimités
e uié and' 99nemﬁ:n of mzadpus  SubStantes.

AToM _&onNoMy

(V23

sf, iy ¥ = ; : Ie €iq/ 1
/- Atcmn &m‘ij %Ymua wéight a pYC\:'MCt_M“ vy y 100

FAN

Sury of formvla weishe 3 alf veactants

Good_ Biom Ecoromy  mmeans most of e atome of e
“eactonts ate  incorperated. \n dne desived preducts  and Nly smalf
ormounts of  unwanted bdyproducts  avo formed and hen;e >
lesser problems of  waste disposal  or  wasre ‘EYQO.‘EMGH{‘.)

——pe
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