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@A Encircle the correet option. m L ‘ql AI MOSPH ERE
=
(I} Which halogen molecule has the strongest bond? _—'-l-...__‘_l‘.:&
A Fy B Br, c:h b. o7,
(1)  Which one of the following halopen molecules has strongest oxidizing power?
A. Br, B. F C1 D. ¢,
{lll} The decreasing thermal stability of the halogens down the group Is primarily due to the: Studeni Learmning Oulcomes ~
A, Increasing electronegativity of the atoms, |
B, Decreasing bond length between the halogen atoms. aner studying this chapter, students will be able to:
C Increasing atomic radius, leading to a weaker covalent bond, , denufy the properties and composition of the aimosphere. (include the concept of & Liyers of
0. Increasing strength of van der Waals forces stmosphere and their composition. (Understanding)
{lv) How does the acidic strength of hydrogen halldes change as you move down the group? ,  Descrie the sources and understand the elfect of air polistion, (this can incude both natural and
A It remains constant. B. It decreases from HF ta HL. human caused pallutants including Greenhouse gases (such as carbon diguide, methane, and
C. It increases from HF to HL D. It fluctuates erratically nitrous oxide), Chiorofluorocarbons (CFCs), and Orane (0,) and other orone-depleting substances,
f le organic compounds (VOCs), Polyoyclic aromatic bydrocarbons [PAH:), Persistent organis
(v} Why is fluorine the most reactive halogen? Volati ;
A. Bond length in the halogen molecule 8. Bond strength in the halogen malecule paNuRants \PIBs); H“:"’ metals such Lead (Pb), Mercury (Hgl, Cadmium (Cd). (Understanding)
€. Electronegativity of the halogen 6. Nuiber of slectrons inAhe haloeen o Describe the impact of human activities an the atmosphere including the effects of buming fosul
. E ; BEN molecule jusls and deforestation. [Understanding)
{vi) :::::;;::nuls :F::r:: n;l:;z is afr.l:d :nlv a sntuﬂ‘u; :::u:m;; bromide lons, a cream precipitaty formg. o Identify the chemical reactions and processes that occur in the atmosphere (wome examples
al solubility o precipitate In ammonla solutlon include the farmation of smog and acld rain). (Understanding)
A Soluble in dilute ammonia solution. B, Partially soluble in dilute ammonia solutian, , Identify the global scale problems of alr pollution, such as global warming and the gresnhoute
C Insolubie in didute ammonia solution. D. Soluble only upon heating with ammonia, sffect. (Understanding)
Q.2 Write short answers of the following questions. li_n-:_a_:'ﬁl' . m“r.'b".: hT I:c;nrs Ahetaftect a.ir quakty. (Undeestanding}
(I} Why chiorine is more volatile than bromine and lodine? — « Explaint : in e'l'-\.wzlen air qu_aln".r and human health {Llnd.ersmvdingl )
(I} HFIs the most thermally slable hydrogen halide, Give reasons. ' E“Jfﬂm.t € patential heahh risks associated with air pollution. {Understanding)
() Write down the equation for the reaction of Ki with Ag* followed by NH,. What would you obserye al ke : :;::;t:;;fnﬂ;:;. RS M Ao g e oeie o nl
completion af this reaction?
I 1l 2
{I¥) HIacts as strong reducing agent. Explain it with two chemical reactions. » Desygn E’;::; ::::::t:"d :f;f.-ﬂ da:_' 1o test hypotheses about air quality. (Application)
[v) Which halogen is used as an antiseptic? How does it work? o Analyze il I'wand Quality measurements and “"M"_tu”d'“"di“']
(vi] Why HF is weaker acid than HCL? M E;!g.ba-lil'l :st‘.;nil: r:! a:zli::ntms;rl:l!:,l!i used to reduce air pollution and improve air quality, such as
(wil} Describe a simple chemical test that could be used to distinguish between agueous solutions of patassiys ‘m"ﬁ_ 4 ; energy saurces. (Understanding)
bromide and potassium lodide. Include the reagents and expected ohservations. +  Identify the laws and regulations related to air quality and the measures used to control air
P . . pollution. (Understanding)
{wilf) Explaln the chemical principles behind the use of chlorine as a disinfectant in water purification. Inclyds :
relevant chemical equations in your explanation. s Analyre the economic, social, and political issues related 1o air pollution and air gQuality
023 Extensive Quast TRTEr management and demanstrate through answers. (Understanding)
ensive Questions. 2d =g
{a) Discuss reactions of halides with agueous silver ion followed by agueous ammonia. .
(b) Describe the reactions that occur when chiorine is bubbled through

(i} Cold and (il} Hot, aguecus sodium hydraxide (NaOH).

oo

The atmosphere is a sphere of different gases around the =anth
The companent of the atmospheres may be drvided into majar,
minor and trace components. Major components are nitrogen
(78.00 %) and oxygen (21 %). Minor camponents are argon (0.93
%), carbon dioxide (0.04 %). Trace companents are methanse,
hydrogen, neon, helium, krypton, and xenon,
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LAYERS OF THE ATMOSPHERE

Chapter 14 ) pgy,

The atmosphere has four distinct layers which are determined by the
change in temperature that s observed with Increasing altitude.
I}  Troposphere
It is the lowest region of the atmosphere which extends up to 12
ke, It includes all the major gases present in the atmosphere e,
nitrogen, oxygen, and carbon-dioxide, etc. In this region,
temperature decreases from 17°C 1o -SE°C regularly. It is the
densest layer of the atmosphere. It is the layer in which major
events such as rain, lightening, and hurricanes occur.
i) Stratosphere i
Above the troposphere, the stratosphere lies which is at a Flgure: Layers of the atme, ﬁ
distance of 12 = 50 km above the earth surface Temperalure Phere
increases from —58°C 1o -2°C. Stratosphere can also be divided @ Rock Your M
into three regions according to the distribution of ultraviolel A1 22 Mind!
:Hiiuam from the Sun. Since azone in the upper layer absorbs - g’::m ._"l’:"mf:. h‘::r mw
igh energy ultraviolet radiations from the Sun. Orone breaks iife from harmful UV rays? Prote,
down inta monoatomic oxygen and diatomic oxygen, Al Tropoiphere  B) Mesosghey
D"”.Lybzmtﬂm C) Thermasphers  Of smm“;!
The muddle stratosphere has less ultraviolet radlations passing [~ =
through it. Here, monoatomic oxygen and diatomic oxygen Rock Your Mind!
ru!:mblne l-n_funn ozone which is an exothermic reaction due to PR S 1;@:“——5
which formation of ozone layer takes place. oo il Ul!lrh-rl::::,::?
Qi) * O —*0y, —
The lower stratosphere receives very low ultraviolet radiations, thus mongatomic oxygen is nol foung hey,
and ozone is not formed here.
iil) Mesosphere
It extends to a height of about 50 - 85 km from the ground. Here, the lemperature decreases with allitygs
from —2°C to ~93°C. The coldest region of the atmosphere is localed in this layer.
v} Thermosphere

It extends from 85 km to 600 km above the earth surface. This is the reglon where Lhe temperaun
increases as the altitude Increases. The increase in the temperature is caused due 1o the absorptian g

energetic ultra-violet (UV) and X-rays. Temperature in the upper mermuslphere can range from 500°C 4,
2000°C or higher.
AIR POLLUTANTS

Pollutants are substances (gases, liquids and solids) that are harmiul to the environment.
The maost important pollutants are mentioned below:

Oxides of Carbon (CO and CO;)

Oxides of Nitrogen (NO and NO;) callectively known as NO,
Oxides af Sulphur (50 and 50;) collectively knawn as 50,
Hydrocarbons (Methane, Ethane)

Low altitude Ozone (0,)

Chiorafluarocarbons (CFCs)

Polycyclic Aromatic Hydrocarbon (PAMS)

Persistent Organic Pollutant (POPs)

Volatile Organic Compounds [VOCs)

Particulate Matter (PM)

Heawvy Metals (Pb, Hg and Cd)

" & 8 ¥ 8 W
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it pollutants can be classified as primary and secondary.
primary Pollutants:
primary poliutants are substances directly produced or emitted, such as ash from a volcanic eruption or
¢arbon monoxide gas from a motor vehicle exhaust
g:umﬂl"f Pollutants:
gecondary pollutants are formed due to chemical reactions of primary poliutants
Differences between Primary and Secondary Pallutants
— Primary Pollutants Secondary Poliutants
—The pollutants which are directly Introduced | » “The pollutants which are produced as a result
- inta the environment from the sources are of various reactions of primary pollutants in the
called primary poliutants.” environment are called secondary pollutants.”
f‘ﬂ',",,_m_ emitted In the same form as they exist | »  They are formed by transformation of primary

in the atmosphere. pollutants.
mnﬂtd instantly. *  They are formed overume through chemical or
photochemical reactions.
e Examples:

sulphur dioxide, sulphur trioxide, nitrogen oxides, [ »  Sulphuric acd, nitrogen monoxide, earbonic acid,

carbon monoxide, hydrocarbons, ammonia,

hydrafluonc  acid peroxyacetyl-nitrate  [PAN),

compounds of fluorine and radioactive materials orone, aldekydss, ketones and perosybenzol

SOURCES OF AIR POLLUTION

“There are broadly two main sources of air pollution:
(i) Natural sources (i) Human-made sources
2 N tural Sources
Naturally occurring particulate matter (PM) include dust from earth's surface, and biological matenals
in the farm of pollens, spares and animal debris.

Yolcanic eruptions can introduce very large quantities of gases and particulste matter [(PM] into the
atmosphere. .

« Thunderbolt produces significant quantities of oxides of nitrogen {NO, J.

« Other natural sources of air paliution are algas on the surface of the oceans, which gives out hydrogen
sulphide (H,5], wind erosion which introduces PM, and humid zones such as swamps, peat-bags or
little deep lakes, which produce meathane (CH,)

5 Human-Made Sources
Such sources can be classified as either mobile (cars, trucks, air planes, marine engines) ar pant
sources [factories, electric power plants elc.).
» The combustion of fossil fusls (coal, fuel ails, and natural gas) in vehicle engines, factones and power
plants produce carbon dicxide (C0,) carbon-monoxide (CO), and hydrocarbons (CH, ).
& M Ui et et b donestie tuel and oo S DN A RO TN SoUes T Sc I

i :_,.1 QUICK CHECK 14.]
1a)  Mention important alr pollutants.

| Ans. The most important pollutants are mentioned below:

' » Oxides of Carbon (CO and €O, |

«  Owmdesof Nitrogen (NO and NO, | collectively known as NO,

» Oxides of Sulphur 50, and 50, ) collectively known as 50,

—— — ——
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Chisrefunrorarkans [CICs)
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Q. Discuss sources and effects of following air pollutants on environment: 4
1) Heavy metals i) vocs iii) PAHS iv) POPs
> P I atic Hydrocarbon (P .

* Polyeyclic aromatic hydrocarbon (PAHs), composed of fused multiple aromatic fings are COmims,
environmental pollutants. e.g., Maphihalene, anthracene and phenanthrene.

= PAHs are generated primarily during the incomplete combustion of fossil fuels (coal, oil, petrg), ang
wood), vehicle emissions, industrial processes and even grifled foods.

* Some PAHs in the eavironment originate from the natural sources such as open burning, natury) 1,
or seepage of petroleum and coal deposits. PAHs have potentlal toxicity and carcinogenic propertie;

= Persistent Organic Pollutants (POPs)

POPs are organic compounds thal are resistant to degradation through chemical, biological any
photolytic processes,

= POPsare toxic and sdversely affect human health and the environment, traveled by wind and waps,

* Most POPs are generated in one country can affect people and wildlife far from where they are yg,,
and released.

* Because of their persistence, they accumulate In the enviranment and can have significant 3dverss
effects on human health, Some POPs are given in Table below:

Table: Some POPs with their Uses

Uses
Used in electrical equipment, surface coating ink,
adhesives and paints
Used as an insecticide in agriculture

Names of POPs
Polychlorinated Biphenyls (PCBs)

Dichlorobiphenyl tri-chlorogthane (DDT)
= latil anic Compoun 5
= Alarge group of organic compounds that easily evaporates al room temperature.
* YOCsare emitted as gases from certain solids or liguids.
= Liquid fuels are major sources of VOCs that impact outdoor air quality,
* Vehicle exhaust and burning liquid fossil fuels, wood and garbage all release VOCs into the atmosphare.
7  Effect of VOCs:
= Exposure to VOCs can cause a variety of health effects Including eye, nose and throat irritation,
headache, nausea are shorl term exposures and damage to the llver, kidney and central nervegs
system are long term exposures
= They are significant air pollutants contributing to indoor and outdeor air pollution,
Examples:
= Some common VOCs are benzene, xylene, toluene, ethanol, formaldehyde, acetone elc.

= Particulate Matter (PM)

The term "particulate matter (PM)" refers to the wide variety of tiny substances that float in the air in

the form of either solid particles or liguid droplets or both.

s Particulate matter [PM)] is all the dust, smoke, and haze particles suspended in ambient air.

* Particulate matter [PM) comprises acids, organic chemicals, metals, and soil or dust particles.

= Sources of PM are both natural and anthropogenic.

(f) MNatural sources include volcanoes, fires, dust storms, and aerosolized sea salt.

(ii) Man-made sources of particulate matter PM include combustion in mechanical and industrial
processes, vehicle emissions, and tobacco smoke.

2 H.MMMML&M

Heavy metal like lead, mercury and cadmium can indeed be significant air poliutants.

= They are released inlo the atmosphere from various industrial process, transportation and other
human activities.

= Metallurgy, battery waste and incineration are their major sources

M <@ CHEMISTRY (11%)
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>~ IMPACT OF HUMAN ACTIVITIES ON THE ATMOSPHERE

,-4"':{;;;1; have significant impact on the atmosphere. primaridy theough (e Barmeng fonud fueis 3

”'l’fm

-eﬂ-lll {cars,

2

tign. These activities contnbute to chimate change, air poliution poor 2ir gusity and D

nmgntli Issues.
greas, most air pollution comes from human-made sources. Such sources Can be Caal®ed a4 either

triscks, air pil nes, marine engines) or point sources (factories, elactric power plants sts |
of B ossil Fuels on osphera

mmuﬂmﬂﬁ:hﬁ the pnmary cause of curment chmate change. aftering the 2arth econstem™ 30 ouan
and emaronment health problems. The burming of fossd fusls affects the earth rutem o 2 varesy of wa
gome of these ways include greenhouse gas emission, ar paliution, volatis organic compounds

Emitied Pollutands

Figure: Impacts of r Irm.nn thtmhlm .

» of on the Atmosphere
peforestation Is purpeseful cleaning or thinning of forests by humans.
Causes:
(i} Agricultural expansion
(i} Logging
{ili} Urbanization (Building roads, cities and infrastructures)
{i) Mining
Deforestation represents one of the largest issuss in global climate. Forests absorh GHGs bie 00, 20d
clean air for us.
Negative Effects of Deforestation:

|
I
|

'[
|
!
|
!
l=

Deforestation has a wide range of negative impact on the envirgnment, including losz of begneraty,
climate change (trees ahsurh €Oy, without trees more CO: remains in the atmosphere), soil degradatan

————— i — — i ——— ————— — — ————— -

{F| QUICK CHECK 142

3] Mention man-made sources of Ilr pnlhltlun.
Ang. Human-made sources

Such sources can be classified as; =
= Either mobile (cars, trucks, air planes, marine engines) or point sources (factones. electnc power |
plants etc.). i
s The combustion of fossil fuels (coal, fuel oils, and natural gas) in vehicle engines, factones and |
power plants produce carbon dioxide {CO:) carbon-monoxide {CO), and hydrocarbons (THL). ;
* The burrﬁng of wood as a domestic fuel and coal in brick kilns are also the sources of air

_____ s
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EFFECTS OF AIR POLLUTANTS

——

The maost impartant and commanly sffects of gir pollitants are furmation of Senag and feld P
Formation of Smog (Smoke + Fog)

Smog is a type of air pollution typically charastered by @ thik
haze. It primanly occurs in urban areas and i3 often caused by
emittions rom vehicle, industrial actraties and other sources of
pollution. It conzists of fine dust or oot particles, cordernsd
water vapor, poisoncus gawes lke 20, NO,O,CO, and OO,
secondary pollutants like O, unburned bydrocarbons, WOCs and
PR 10=2.5 micron.

Types of Smog

I} Industrial or Classical Smog (Londan Smog)

i) Photochermical srmog (Los Angeles Senog)

i)  Classical or Sulphurous Smog @
Sulfurous or Industrial smeg siso called a5 “Peducing smog or Clagsieal # “";‘“._."".:._““_"'
Smog” usually results from high quantities of sulfur crides (50, ) being | % :’-:_:; iy a8 bow x ¥ |

reteased into the air. I is also ealled Londen smog.

1

released into the stmiosphere from vanious mdusirial prooess, Wantsamtslion and qivey Fotngg | |
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Photochemical Smog

Photochemical smog 15 @ type in which primary s pollutants like
nitrogen oxides (HO,), VOC and unburned hydrocarbans undergo
photochemical resctions in the presance of tunlight and form
secondery pollutints like orone and peraegacetyl nitrgtes (PAN). This
type of smog is considered more dangerous 85 1 Can fause hesn
palpitations, pneurmonia and even lung cancer. It iz alw called Los

Angeles smog,
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@ Rack Your Ming)
T R s
5, Which of the following I 4
gat Uhat Iy alao relosied by u:::::"'l
rlee larming?
) Duygen i} Mitrogen
Ch Methang o) CFC
@ Rack Your Mind|
. e —
&, What are greenhouie gaes ang
they affect the Carth? -
—]
Energy sbeorbed
Flgure: Mechanism of Global Warming
s a global scale probilem of alr pallutlon, Carbon disxide and water vapour in the almosphere try
shiort wavelength solor radiations but reflect back the longer wavelength heat radlation COMming frg,
wearmed surlace of the earth,
=  Greenhouse Effect;
The greenhouse elfect is a phenomenon which is based on the gases to absorb infrared radiations, | the
day, heat lrom the sun {in the form of infrared) passes through the atmosphere healing up the sany i
night, the sarth radiate heat to the outer space. Some atmospheric gases trap the heat from the sun, thy
preventing the loss of heat. Higher the concentration of carbon dioxide gas and other pases, Ereater will g
— - the absorplion of thermal radiations and greater wil be the increase of global temperature,
|Ed| Quick cHECK 14.3
a)  Diflerentiate classical and photochemical smog.
Ans.
Feature Classleal Smop (London Smog) Photochemical Smog (Los Angeles
Composition Sullur dioxide ($04), soot, and log Ozone (Oy), NO,, VOCs, PAN |Peroxyacyl
{sulfurous aerosols) nitrates),
Farmation Caused by burning coal (high sulfur | Forms due to sunlight-driven reactions of
cantent). WO, + VOCs,

Primary Pallutants

S0y, particulale matter (PM), €O HO, (NO, NO,), hydrocarbons (VOCs),

Secondary Pallutants

Sullurie acld (H,50.), sullate particles. | O, PAN, aldehydes.

Wieather Conditions

Cold, humid climates [winter Warm, sunny climates (summer

ettt e e ————————

|
|
i
[
|
|
|
]
I
afternoons), |
f
|
L]
|
|
|
i
!

marningms),
Health Effects Resplratory Issues [bronchitis, Eye/nose Irritation, lung damage, crop
asthma), reduced visibility, damage.
Geographical Industrial cities (e.g., historic Urban areas with high traffic e g, Los
Association London), Angeles),
Key Chemical Process | Oxidation of 505 — H;50,. Oy + sunlight —» Oy + other oxidants,
b} Name greenhouse gases (GHGs). How do these gases cause global warming?
¢ Ans, Greenhouse Gases ([GHGs)
| (i} Carbon Dioxlde (CO,): Burning fossil fuels, deforestalion
' (1) Methane [CHW): Agriculture (lvestock), landfills, natural gas.
I . L) Nitrous Oxide (N,O): Fertilizers, industrial processes. =

w

LU
o
ﬁﬁ|u Vapor [H:0): Natural evaporation, amgiiued by :,:,',.,.,‘;n? S S S e e -

chiorofluorocarboens (CFCs): Refrigerants (now regulated)
(i) O1one (04): Tropospheric pollution (not the pratective sratoipherie orons)
GHGs Cause Global Warming:
Natural Greenhouse Effect: GHGs trap outgoing infrared (heat) radiation from Earth's surf,
‘ warming the planet to habitable levels. s
« Enhanced Effect {Anthropogenic); Human activities increase GHEG CORCENITRlions, CAULING Excotine
heat retention — rising global temperatures (glabal warming)
| short,
jj Sunlight reac hes Earth —» Surface absarbs and re-emits heat as infrated radiation
(i GHGs absarb this radiation —+ Re-radiate heat back to Earth (like & blanket)
{il) Result: Disrupted energy balance —» Climate change (melting ice, eatreme weather)

write 2 balanced equation, including state symbals, showing the lormation of sulfurie scid from
4 imospheric sulfur trioxide, SO,

- — e — S S S —— . — . — i —

manufacturing of Sulphuric Acid:
Ands nagumt 55
St 0"“_1:_;&_" 502y [Heteropeneous catalysis)
2505 + Qi —"‘u:,‘rc 25035 AH ==269.3 1) mol?
HaSOuag + 50y ¥ Hz5: 00
Hy5:00 + HiDiy —— 2H,50uy
How HNO Is formed from NO in the atmosphere?
witric acid (HND4) forms in the atmosphere through a senes of reactions involving nirogen osides
{HO=) which include nitric oxide (NO) and nitrogen dioxide (NO ;)
Key Steps: ;
|. MO Emission: NO is emitted into the atmosphere lrom sources ke fossil fuel combustion, industrial
processes, and lighting.
I, NOto NOy: NO reacts with ozone (0] or oxygen (0] 1o form NO;.
il. NO;Reaction: NO, reacts with hydrowyl radicals {OH) or ozone (04 to form nitric acid (HND|
Equation:
i 2NO +0;—» INO;
i N0, + WO 2HNO oD N el et i _
AIR QUALITY
Al

T Whatls meant by alr quality AQI? Describe the factors affecting the air quality,
W Alrquality is measured in terms of Air Quality Index [AQI),
+ A is @ measure of the concentrations of pollutants present in the air at a particular location
& ‘When the air quality is good, the alr s clear and containg only small amount of solid particles and chemical
poflutants.
»  Poor alr quality, which contain high level is often hary and dangerous to health and the emvironment,
«  An AQI value under 50 is considered good in guality, This means, it is safe for you to spend time outdoor
without posing a risk to your health,
«  AnAQ) over 300 is considered hazardous. Children under 18, adult over 65, people with chromc heart, and
lung diseases ane under high-risk.
+  Dutdoor workers are al higher risk because of the prolanged exposure

2 Factors Affecting Air Quality
Abr quality Is influenced by several key factors or sources.
I} Emission sources

@ Rack Your Mind!

7. How does delorestation impact  aie

Bumning of wood and fossil fuels can increase local pollution quality and the stmasphere

level. Factories and power plants use fossil fuels that release
dangerous pollutants in air like SO0, and NO,. Vehicles refease CO, PM and VOCs.

—
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and concentration. A layer of warnmn al Tragiphing pollutants near @ Rack Your Mlml
e geronindd can leadl bo poor alr ijuality : ;
W) MNatural Tvents T S e

v)

Chapter 14 %) Mmg,
Bary

Meteoralogloal condltlons
Wi, temperature, and Pty affect potlutant dispersion

brpearwa alr ipaality? L
Willd Tires can talease large amounts of smoke and PR ot -

atmosplerie. Natural dust stormg can shgnllicantly bvwer abr guality,
Seasonal Changes

Teimiperature variatlons, such as heating or cooling of uildings o ditferent seasons can Introass oy
of pollutants. Seasonal pullen concentration can contibiie 1o oo alr gpuiality, "oy
Talile: At anil bevel ol heallh cancern

Alr Qualliy indes (A1) Values Levels of Health Concern Caolour
. ] 0 b 50 Guood Gricen
= ol o 100 Muoderale Yirllow
B rli;ln 150 Unpheralthy for Sensltive Groups | Orangs

151 10 200 Unhwalthy Fedd
200 to 200 WYery Unhealthy Purple
R ERT ) Hazaridous Maroon

AIR QUALITY AND HUMAN HEALTH

The link between air quality and human health s well-doeumented and slgniflcant, Poor alr quality ean have
vveedlate ard long-term health impact s,

= Major Air Pollutants and their Health Effocta

i) Particulate matter (PM)
Particular matter (PM) consists of Uiy particles suspended in the ale, including dust, dirt, soat and smake
ranging from diameter al 2.5 micrometer 1o 10.0 micrometer. Inhalation of these particulate matfer (Pra)
can cautse indlmmation and iedtation of alrways, leading to conditions wuel as asthma and bronehitls,

i} Nitrogen Dioxlde (NOy) and Sulphur Dionlde (50;)

The shorl-term exposures of MOy and 50, can iritate the resplatory system, while jong teom CXPOIUe tan
increase the gk of respiratory infection, asthima and branchitis,

AIR POLLUTION AND HALTH RISK

Alr pallution poses significant health risks to humans, The potential health elfects can be acule or chironic and
vary depending an e bypaet and concentration of poltutants, duration of exposure and ingdividual weaknoss,

=]
1)

Main Health Risks Assoclated with Air Pollutions
Respiratory Diseases

Alr pallutants such as orone, particular matters [PH) and
nltregen dioxide (NQ,} can Increase asthma symptoms and
trigger asthma attack.

Lang term exposure may lead (o chranke cough and respliatory
Infections like pneumonia,

@ Rack Your Mind!

9. Which harmful pollutants are clasilied
an heawy metals lound bn alr pollution?
A) Carbion diowide and melhane

(HOLAR @ CHEMISTRY (11%)
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p;nlﬂhﬂi"ll eEposure 1o certaln ale pollutants especially particulate  matter (P1) and carcinogenic
compounts (ensene larmation) cause lung cances
feproductive and Developmental Effects

W faposure 10 aii pollution may negatively impact reproductive health and fertility in both man and women
prematute birth and developmental prablems in children may occur

- — T === e e e e dd e m o ——— e —

; | Quick cHECK 144

! ) gxplain the Impact of particulate matter (PM) en the ale quality,

| aro. Impact of Partlculate Matter (PM) on Alr Quality:

Health: PRA [PM 5, PMig) causes respiratory/cardiovascular diseases
Wistbblity: Scatters lght, reducing visibilivy (hazefsmog).

i

|

L]

I

i * .
| |
X o Climate: Allers radiation balance (coals or warms almosphere), |
! «  Ervironment: Acidifies sollfwater, harms ecosystems. i
| what s AQI? How does It measure alr guality? ; |
' pas. QI stands for Alr Quality Index. AQH(Alr Quality Index] s a numerical scale [0-500) that reports daily air E
| pollution levels and aswsociated health risks. "
' a0l Meoasures Alr Quality: |
[ Tracks Key Pollutants: '
I o PMiya, PN, Oy, CO, 5“;, NO;. |-
i « Converts Pollutant Concentrations into sub-indiees (0-500) using standardized formulas 1
| o  Highest Sub-Index determines the overall AQ value (e.g., I PMy.s 15 worst, it sets the AQJ) !
i AQi Categories & Health Implications: |
f s D=50 [Good): Minimal risk, .
|« %51-100 (Moderate) Acceptable; minor concern for sensitive groups. |
' s 101=150 {Unhealthy Tor Sensitive Groups): Children/asthmatics alfected. !
! « 1514 (Unhealthy/Hazardous): Everyane faces health risks. !
o What are different levels of AQI? Mentlon the salest and the most hazardous ranges of AQY. I
i Ans. AC Levels & Ranges: '
| 1, 050 (Good) - Salest [minimal risk), |
i 2. 51-100 (Moderate) — Acceptable. !
| 3, 101=150 (Unhealthy Tor Sensitive Groups) = Mild risk (asthmatics, ehildren). |
| 4 151-200 (Unhealthy) - Everyone affected. I
i 5. 201-300 (Very Unhealthy) = Serious health effects. i
| 6 301-500 (Hazardous) - Most hazardous (emergency conditions). |
| o 0 Shott; Satest 2 O30, Hazasous =200 :

- —

METHODS & TECHNIQUES TO MEASURE & MONITOR AIR QUALITY

1) Cardlo-Vascular Diseases B Lead, mercury, and cadmsum
Exposure to particular matters and ather pollutams can increase €] Wirogen and oxygen
the risk of heart attack by causing inflammation, blood vessel D) Water vapour and argon

damage, high blood pressure and Ninally heart stroke,

Measuring and monitoring alr quality involves a combination of methods and technlques to assess the
woncentration of various pollutants in the air, These pollutants can include particulates matter [PM), nitrogen
donkdes [NOy), sulpbur dioxide (S0;), carbon monoxide (CO), crone (0y) and volatile organic compounds (VOCs).
There are varlous methods are technigues used by environmental engineers to measure air guality accurately.
The instrument used lo measure alr quality index [AQI) is nephelometer. This s an Instrument used to monitor
"M such as dust, smoke, mist and fumes. Nephelometer, also known as pholometer, detects particles by
measuring the Lotal amaunt of light they scatter,

9 Direct Measurement Methods

I Continuous Emlssion Monltaring System (CEMS)
Continuous emisslon monitoring system (CEMS) can usually monitor gas like CO, Oy, 50y, NOy, VOCs and
PM at Industrial sites,
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i) Air Quality Monitoring Stations (AQMS) .

Fied monitoring stations are equippad with varicus sensors and analyzers 1o measure pollutanm -
real me locatad in urban areas and industnal sones o
ill] Remote Sensing Techniques
Satelites equipped with sensors can measure atmospherc pollutants over large areas, m"di""l"’l!\nbt
data on regional and global air quality.
EXPERIMENTS AND DATA COLLECTION TO TEST HYPOTHESISs

ABOUT AIR QUALITY

The design of expariments 1o test hypothesis about air guality involves careful planning. data collesy,,, "‘""
analyss. Following steps should be done about the air quality y
i}  Hypothesis
As a3 first step. a hypothesis s developed to design an experiment. For example, the hypothegy
concentratian of arborne particulate matters (PM 2.5) and nitrogen dioxide (NO;) in urban areas 5
during peak traffic hours as compared to non-peak hours” can be tested by collecting air quality 4y, .
different time of the day.
ii}  Designing the experiment L 9
The detail of the experiment intluding the vaniables and methpd of data collection ks planned. Busy rggs,
siles and residantial areas are selected for monitonng.
iii) Data Collection
The data on traffic volume during rush hours and nan-rush hours Is collected and finally compareg, 7,
reliable instruments and mathods to collect air quatity data are used.

ANALYZE DATA AND INTERPRET AIR QUALITY

T —
The coliecied data is analyzed to confirm the truth or falsenass of the hypothesis, The results of the analysis 3,
interpreted and concluded.
Example Analyzing and Interpreting Air Quality Data: it involves understanding the concentration of varigy,
pollutants, identifiing trends overtime and assessing the implications for public health and environmesgs
Falicy. General approach to analyze and interpret alr quality measurements and trends are follows.
By carelully designing expenments, collecting and analyzing data, a hypothesis about &ir quality can be tese
and the strategies for improving air quality can be made,

STRATEGIES USED TO REDUCE AIR POLLUTION

A variety af technologies is used to reduce air pollution and improve air quality. The following fve T'rPI:l_H"

technologes we can be used to control emission of air pollutants,

)] Use of Catalytic convertor (CC) in Cars
Owides of nitrogen and other undesirable gases such as CO and various unbumt hydrocarbon are emitted
by the vehicle engines. The most cars are equipped with catalytic convertors to converl the harmbd
paliutants 1o harmiess substances. OO s oxidized to COs. NO, are reduced to Ny The unburnt hydrotarbon
is converted to CO; and H;0.

li Diesel Particulate Filter (DPF) in Modern Diesel Engines
Diesel particutate filier (DPF) Is incorporated in modern digsel engines 1o reduce the emission of harmiul
particulate mattar (PM) from the exhaust gases. The primary function of diesel particulate filter is 1
capture and store soot particles from the exhaust gases.

ili)  Selective Catalytic Reductian (SCR)
SCR 15 used In diesel engines to remove pollutants from the emission gases. It reduces NO, to Ny and
oxidizes CO and hydrecarbons to C0; and waler vapour using catalysts, such as Ti0y, zeolites, etc.

w
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Figure: Selective Catalytic Reduction
scrubbers
gerubibars can be used to conirol wide range of pellutants ncluding particulate matters, SO, HCENH, and
yOCs. Serubbars use liquids (e g, H:0) to remove pollutants such as 505, PM from the mﬂn.;.;hm Fases
LAWS AND REGULATIONS RELATED TO ATMOSPHERE
';—_m and Requlations
common rules and regulations 1o control ar pollution in Pakistan is Erven below
[y Pakistan Environmental Prolection Act [PEPA 1997)
jij Matural Environmental Quality Standard (NEQS)
i) Punjab Environmental Protection [Amendment) Act 2012
~ Measures to Control Air Pollutions
| vehicle Emisslon Standard: Enforcement of this standard is to reduce poliutian from metor vehicles. The
promotion of cleaner fuels such as compressed natural Eas [CNG), liguid petroleum g21 (LPG) and stacher
regulation on fuel quality.
i Industrial Emission Control: To reduce emission from industrial resources and the encouragement of
industries to adopt cleaner production technigues and pollution control techniolog:es
il Public Awareness Compaigns: Educating the public about the sources and effect of air paliution and wiays
1o reduce personal contributions to air pollution also promote the use of public tranzpart carpoaling and
non-rotorized transport such as cycling and walking.
. Urban Planning and Green Infrastructure: Development of green balts and parks in wrban | areas 1o

improve air quality. Implementation of urban planning measures 1o reduce traffic congestion and promate
sustainable transport oplions.

Smog Control Measures: Specific measures to control smog particularly during the winter months when
air qualty deteriorates significantly, Restrictions the buming of crop residues, which s 3 major contnbutes
to $mog and should use smog Lowers and other technologies to reduce particulates matter in the ar
Prohibition of the use of open fire: for the disposal of domestic and industrial waste. Using open fir= 1o
bulk domestic and industrial waste can produce dust, smoke and significant amount of air pollutants

Use of low-5ulphur Diesel: Reduction of parmissible level of sulphur in diesel,

Through these regulations and measures, Pakistan aims 10 improve air quality and minmize the adverse
effects of air pollutions on public health and the environment.

ECONOMIC, SOCIAL & POLITICAL ISSUES

Airpollution and bad air quality is responsibla for huge economic costs. sotial and potential issues

=]

Economic Issues

* Poor air quality can reduce worker productivity due to Hiness and absenteeism.
= Air pollution and air quality can damage crops reducing agricultural yleld and increasing food prices.
¢ A pollution leading to ackd rain can degrade buildings, bridges and other infrastructure,

o T —
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= Social Issues 2 .))
*  Wulnerable populations. such as children, the elderly, = m((.
and low-ingeme communities are disproportionately @ Rack Your Mind!
alfected by air pollution. i _.;:T_‘
_ 10, what s '8 bey sodal hove retteg d MULTIPLE CHOICE QUESTIONS (MCQs) | _
= Chronic exposure to polluted air reduces the overall pallution]? "
uality of hfe. Thus affects social well-being and A} Imaraved education
gﬂm:umhf haalth o i fIIH"u:m communities sften Tace higher penie,, . o fout tholces are I'H]T for each questlan, Select the correct cholce.
s Severe air pallution can force people to migrate lrom C} Mare in12enet accevt X . \Which gas causes yellow color in photochemical smog?
the unhealthy polluted areas to ploces with better air 0} increased rainfall 20 b) 50, €] NO, d} 50,
quality, leading 1o social displacement and associated ] The depletion of Duone In stratosphere region is malnly due to the reaction of O, with:
challenges ’ a1 €0, b] 50, c) O, d) CFCs
S  Political Issues \which particulate matter size s consldered the most harmiul to human health?
= Implementing effective air quality regulations can be chalienging due 1o political and eCONOMIC interey, B ypmi00 b} PM 50 c)PM 25 diPM 10
Air pollution is not confined to barders and eflective management requires international LO0peray, " which of the fellowing is a natural factor that can improve alr quality?
Implementing arr quality regulations requires strict governance, which might slow down indygyy ) wildfire b} Urbanization c) Rainfall d) Industrial emissicn
growth and economic development and leads to political conflicts. i ¢ Whnat is a commaon human activity that led to Increased level of carbon monewide In the atmosphere?
« Addresurg air pollulion requires a multi-faceted approach, balancing SoCI0-ecanomie, Nig 3) Tree planting b} Gasoline driven vehicles
technological considerations. : ¢) Usimg electric appliances d) Salar panel instailation
f @ . enloreflusrocarbons (CFCs) have been primarily u:?d Iu;:
- 8 in! Fertilizers Refrigerants and seroiol propellants
\<< Solution File ; Rock Your Brain :: i pis ez prope
- - at are the primary chemical processes that removes carban dioxide |
Sr.® | Option [ Explanation - :';I';,umbusliaﬂ b tht-fs-,.-nthems ) Respiration i ‘;T:E:T;:L,
L o The ozone layer is located in the stratosphere and absorbs most of the sun's utravigin viL An AQI value between 51 and 100 typically Indicates which level of air quality?
radiation. 3) Good b} Moderare ) Unhealthy d) Fatal
T
(I} Troposphere: Closest to Earth, weather accurs here i Addrainis primarily caused by the release of which of the lollowing gases Into the atmosphere?
2 sa (if) Stratesphere: Contains the ozone layer a) Carbon dioxide (CO,) and methane [CH,)
(lii) Mesosphere: Coldest layer, where meteors burn b} Sulfur dioxide (S0,) and nitrogen oxides (NO, )
(W) Thermosphere: Hotlest layer, contains auraras and satellites ¢} Crlorafuorocarbons (CFCs) and halons
3 sq Smog & a type of air pollution formed by the reaction of sunfight with pollutants fig d} Ozone (0, and carbon monoxide (CO)
? nitrogen oxides and VOCs. it causes breathing problems and eye irritation. i Inthe presence of sunlight and nitrogen oxides (NO,), VOCs can contribute to the farmation al:
4 B These gases form sulfuric and nitric acids when they mix with water in the ntmnsp}_.'g;' a) Acid rain b Orone depletion ) Photochemical smog d) Greenhousa gases
3 resulting i acid rain. i Primary pollutants like nitrogen oxides (NO.) and volatile organic compounds (VOCs) react In the
2 - Methane [CH) is a potent greenhouse gas emitted from natural sources and human | presence of sunlight to form a key component of photochemical smog, which is a:
. activities like catthe digestion and wetland farming. 3) Primary pollutant, ! b} Secondary pollutant. .
- - - ¢] Maturally occurnng atmospheric gas, d) Harmless byproduct of combustion
6. s.a Greanhouse gases like €Oy, CHy, and N;O trap heat in the atmosphere, leading to global 1 = e =
warming and climate change, ANSIer }U"}' with 'hfp&“‘mf 1ons
7. sq Deforestation reduces oxygen production, increases. carbon dioxide levels, and s.No. | option Answer [ Explanation
contributes to the greenhouse effect and loss of biodiversity. * Mitrogen dioxide (NOp)is a brownfyellow gas that
(i} Use of renewable energy (solar, wind) x i R contributes 1o the visible color of photochemical smog
s s.q (i) Emission control devices (e g, catalytic converters) » Chlorofluorocarbons [CFCs) react with ctone (O;) in the
- (ik1) Air quality monitoring using sensors [ d CFCs stratosphere, breaking it down into Oy
() Laws and regulations like vehicla emission standards {e.g., CL+ Oy — CLD + 0y,
These heavy metals are toxic and can accumulate in the body, affecting organs and the = PM 15 (panicles £ 2.5 ym) penetrates deep into lungs
9. B PEFVOUS SYStEm. i, c PM 25 and bloodstream, causing severe health issues (eg,
1. B Disadvantaged groups often live in more polluted areas with fewer protections, asthma, heart disease). -
. i Rainfall # Rainfall scrubs poliutants (e.g., PM, 50i;) from the air,
improving alr quality naturally.
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[ e Incompiets  combnslinn 0 gasolng ""!_’-"_‘-_::::::*
W, 7 Tawtrslamer dpnaem webod ey eartian manoide (C0), 8 feiie s 1
= Relrigreants and asversal s CICs were aedely used in refrgeralne, Brg, -l-_r;--;::""
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. . T
. ; e 50, ant N0, react with water wmpor to form tulfurie
. b Wy wned NOY, acsd, cadisang ated Faih fH LMD, )
" ; . WOCs + MO, » sunbght form crone (D) "“?;--TJ,-T:T
\ . PN rampahents of phatochemical smog y
g sernnddary pallutants, 'ﬁfmtﬁ:‘:_"‘-
. o o o OponefPAN are s800 LT
h wrnary praliutang wil primary prtlutants [HONGES) i sunbight
—
B SHORT ANSWER QUESTIONS -
Q.2 Attemnpt the following short-answer questions:
a,  Identify and briefly eeplain three major natural sources of ale pollutants,
Ang. The Dree magar natural soorees ol aif pollutants ane graen below, -
1. Volcanic mruplions: Belease sullfur diseide [50,), ash, and gases ints the atmasphens,
2. Forest fiews: Eit carbitn meneide (C0), nitfopen arides (N0,), and pa riculate matter
3, Dust stormas; Spread large amounts of panticulate malter (PA) inte the air
—

B, Mow can delorestation impact alr guality?
Amy, Detgrestation reduces the number of tress thal abtart 00, and release corygen, leading to IPErEazay
cartion ticalde aned particulate legels, thereby degrading ale quality.

€. Faplain the roasans for the temperature trends observed in the troposphere and the stratosphere,
Ans, Inthe troposphere, temperature decreases sth height dus (o less heat from Earth's surfsce
b Ehds P, ternpperatuie decreases from 17°C 1o =58"C regularly,
In the stratosphere, temperature increases with height because of oeane absorption of ultradio iy,
radiation. Ternperature increases loom =587C 10 =2"C

d.  Describe lour significant anthropogenle [human-caused) actlvities that contribute to the deterloration if
alr auality. For sath activity, nams at least ane major pollutant released.

Ans. Tour signilicant antheopopenie [human-caused) actiditios that contribute 1o the deteriaration of linTuF.
are ponn binlaw,
1. Wehicle smizslons: Pelease nitrngon oeides (H0O,).
2. Industrial actlvitiés: Release sulfur dineide (S0,
3. Burnlng fossll Tuels: Pradudes carbion managedee 0]
A, Agricultural practices: Emit arnmoni (HH) and methane (CHa)
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*""::;;phumchlml srrag? Under wnat conditions, it forms?

!-""_"'a::'?f?*"' cal 3mag 5 A type in which primary @ poliviants fie nitrogen oudes (N0, VOC and
i greed Fpdrocarbons underga phatorhemcal raactions i the presence of sunignt and form
;;r.':n"ﬂ'\" pallutanis en crone gnd perdegacesf rtrates {eaM)

Tris type of SMGE 18 cunsidered more dengertus & T Gan Caute Fesrt salotatant, pre o and
pen UM Cancer
i foms N Warm, sunmy, and urban areas with heawy traffic

:——*;'.,T{.T:Tm of dats do air quality index [AQH] system provide?

ﬁiﬂj provides data an the contantration of majot sir pollutants line Py, P, Oy, CO, 50y, and MO,
grd indicates how polluted the aiF currently i3 of how poallated i i Iorecast 1o besgme

ﬁ_wh" between PMis and PM;s, specifying the size ranges and describing why PMy: i generally

praidered more harmful to human health,

';;'P-H_u are garticles £ 10 micrometers, PMa.y are perticies £ 2.5 micrometers. PMy.y & more harm?ul 3 it can
penstrate deep inlo the lungs and enter the bipoditream, Causang heart and lurg doesses

= hat are the main chemical processes invalved in the formation of acd rain?

—cultur dnde 150,) and nitrogen codes (ND,) react with waler vagor m the aimesshers 16 lorm sufure
goed [H,5004) and nitric atd (HMO,), which fall as acid rain

"""_ what are the specific measures to control smog?

ﬁ eontrgl smog fallowings should be taken
» Peducing vehicle emissions
» Uung cleaner fuels
« Limiting industrial pollutants
o Planting troes
» Implementing air quality regulations

r_mm;ﬂule: converter reduce harmiul vehicle emiszions?

B, Orides of nitrogen and other undesirable gases such as CO and vanous uaburnt hydrocarson e emitied
by the vehicle engines. The modt cars are squipped with Cataiylic COMVenMars 10 comen fhe harmiul
pollutants 1o harmiess substances. CO is oxidzed to COy. NO, are reduced 1o M, The unburnt Fydrocrbon
i corveried 1o CO; and H0.

m. Deseribe the sources of lead and mercury poliution.

‘&rs. Lead pollution comes from leaded passineg, battery manufacturing, and paints.
Mercury pollution comes from coal burning, mining, and mdustrial waste

- DESCRIPTIVE QUESTIONS

'n,T Discuss sources and effects of following air pulluunu.'lm environment:
i} Heawy metaks Iy vocs iil) PAHS

Ami. See Page MNo. (472)

) POPs

#.  What are the environmental impacts of pershtent organle pollutants (POP:)?

Thete are organic compounds that are resistant 1o degradation through chemical, biologica] e
plintalytic processes, Those are taeic and adversely affect human health and the emaranment
PP accumidate in the sngronment, haom wildlife, comamnate soil and water, and tan fravel ke

dislarces thiough air and waler,

f. _ Howdoes aramalle hydrocarbon [PAH:) allect human health?
Ans, Polyogelic arnmatie bygdrocarbon PAHS can cause respiealony problems, skin irntation, and are known 13 b
carclnogenic [Cancer-causing)

4 Wrie short notes on the following:
I} CFCs and otone layer depletion

Ans. See Page Mo, (471, 475)

0.5 How the fossil fuel burning causes acid rain? Discuss In detail with chemical reactions.
Ans, See Page No. (475)

0.6 Whatis meant by air guality AQIT Describe the factors affecting the air guality.

Ans. See Page No, (477)

ii} Greenhouse effect and global warming
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__‘-‘-q...h‘.q‘ '1"';'1'-—.-.—_ Short-term exposure o air pﬂllutlﬂ“ can cause respiralory problems such as oughing,
- ADDITIO SLOs BASED MCQs " B | chortness of breath, and exacerbation of asthma
L= Global warming leads to the melting of polar ice caps and glaciers, contributing 1o rising $ea
1. A | jevelsand potential flooding of coastal areas.
1.  What is a primary source of air pollution?
4. Natursl volcanic eruptions B. Industrial emissians "1 R Lt pollution ‘;’P’“I!? harms agriculture by damaging crops and reduting yields rather than
C Forest fires D. All of the above g increasing productivity.
2. Which gas s primarily responsible for the greenhouse effect? "1 CFCs release chlorine atoms when they are broken down by UV radiation, which then deplete
A Oxygen (D) B. Carbon dioxide (COy) € Nitrogen (N:) . Hydrogen (H;) q, C | the ozone layer in the stratosphera.
3. Which of the following is NOT a greenhouse gas? _ : —| . | Reducing energy consumption helps decrease the demand for fossil fuels, thereby lowerng the
A "-"E';h:: E-::J 8. Nitrous owide (M;0) € Sulfur dru:dr HDJT.! D. Waler vapor (H,0) 10. | € | emissions of poliutants and preenhouse gases.
4. Whatis n component of smog that poses health risks to humans e
; " harmful .
A. Oxygen (O:) B. Carbon monaxide [CO) €. Suliur dioxide (50:}  D. Nitrogen dioxide inoy) 11. '_E Air poliuted by harmiu ﬂ“.s like EIJ,. NO,, 50,, Ozone, Hydrocarbons and tome matenal
5. Acidrainks prl_rn:rﬂl.r:amed by the emission al: 1 __t: €0y is not a pollutant gas as it is required for photosynthesis.
A_Carbon dioxide (CO;) B, Ammaonia [NH;) C. Sulfur dioxide {S03) D. Oxygen {O;) "1 in the atmosphere 50, and NO, are transformed by reactions with oxygen and waler into
6. Which of the following is a short-term effect of air poliution on human health? H;504 and HNOy respectively. These acids get mined with rain. The acid depasition includes
A Increased cancer risk B, Respiratory problems  C. Long-term memory loss O, None of the aboye p | bothwet {rain, snow, fog) and dry acidic deposition.
7. What is the main consequence of global warming? i3 1
A Rising sea lavels B. Decreased carbon dioxide levels S0, +=0, + H o Tme e B e WK S0,
C Increased ozone layer thickness D. Reduced rainfall :
E.  Which of these is NOT an adverse effect of alr poliution on the environment? The photechemical smog consists of higher concentrations of oxdants like oione and s also
A. Disruption of ecosystemn 8. Increased agricultural productivity 14, B | termed as oxidizing smog
C Damage 1o buildings and monuments D. Loss of biodiversity
8. The nmf, lﬂ.ﬂ,ﬁp}ium is primarily caused by: c Chlorofluorocarbons (CFCs] desiray ozone by releasing chloring atoms that break down ozone
A Greenhouse gases 8. Volcanic eruptions 15. molecules in the stratosphere,
C Chioroflugrocarbons (CFCs) D. Deforestation e
10. What can individuals do to help reduce air pollution? ADDITIONAL SHORT ANSWER QUESTIONS -
A. Drove gasoline-powered cars B. Use single-use plastics
C. Reduce ensrgy consumption D. Burn waste materials openly RS =
11 Airis poliuted by: 01 What are the components of Environment?
A toxic matenals B. hydrocarbans C. harmful gases 0. all of above | “ans. Components of the Environment:
12. ‘Which of following gas is not pollution? The environment consists of the following components.
A SO; B.CO C CO; D. NO; | « Atmosphere: The layer of gases which surrounds the earth,
13.  Owxides of sulfur and nitrogen react with oxygen to form: » Hydrosphere: Concerned with all water bodles |e. ocean, rivers, streams lakes, glaciers and ground
A bases B. acids C. salts D. all of above | wWater reservoirs.
13, Oxidizing smog consists of high concentration of: « Lithosphere: Concerned with hard and rigid rocky earth crust.
A.50; 8. Ozone €. NO; D.CL | = Biosphere: Area on earth which supports life Le. air, lakes, etc.
15. Ouzone s destroyed by:
A, SD: B. ND: e €. Chigroflugrocarbons . None of above 0.2 Whatls Troposphere?

Ans. Troposphere
itis the lowest region of the atmosphere which extends up to 12 km. it includes all the major gases present
| ithe somahare L, iogen, ceven, nd b donde, . n I e, st dhcrass
12 p | AN listed sources, including matural volcanic eruptions, Industrial emissions, and forest fires, from 17°C to —_53-;': regularly. It is the densest tayer of the atmosphere. It & the layer in which major
contribute significantly to air pollution. events such as rain, lightening, and hurricanes occur.
2 B Carbon deoxide (CO2) is a major greenhouse gas that traps heat in the atmosphere, contributing
significantly to the greenhouse effect

Answer Kgy with Explanations

0.3 What conditions are necessary for photochemical smog?
&ns. Conditions for Smog Formation:

3, c While sulfur dltlx.!dt {50:) is- an air pollutant, it is not rj_assiried as a greenhouse gas. The following conditions are required for the formation of smog. .
Greenhouse gases inclede methane, nitrous oxlde, carbon dioxide, and water vapar, I. There must be sufficient NO, hydrocarbons and volatile organic compounds [VOC) emitted by the vghde:
a o N!:::sen dioxide (NO3) is a key component of smog and can cause respiratory problems and li. Sunlight, so that some of the chemical reactions may cccur at a rapid rate
ther heaith issues. lil. The movement of air mass must be fttle so,that reactions are not disturbed.
5. ¢ | 5uMfur dioxide (30:) and nitrogen exides (NOx) are the primary contributors to acid rain, whith . Temperature greater than 18°C.

forms when these gases react with water vapor in the atmasphere to produce acids.
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0.4 What are the effects of excess of CO; present In the atmosphere. __ﬁ“"

Ans. Effect of Excess of COy Present In the Atmosphere: , e
If the atmosphere contains 1oo much quantity of COy, the greenhouse effect is considerably Increassy !
the almosphere; the temperature of the earth is increased too much. This too much high tempera,,
melts all the glaclers (snow-mountains) flocds the low-lying areas of the earth, changes the big, ol
activity of oceans and the patterns of cropping etc. Thus we see that the presence of the excess of ¢ *
the atmosphere brings about climate changes.

Q.5 What is photechemical smog? Give its properiies. =

Ans. Smog: -

“The word smog is a combination of smoke and fog”.

It is formed from ground level upward to an altitude of few kilometers high

Pollutants Causing Photochemical Smog:

= Due to having higher concentrations of oxidants like ozone, photochemictal smog is alsg fallyy
“oxidizing smog”.

* itisa yellowish brownish grey hare due 1o the presence of NO;.

+ |t has unpleasant odour because of ils gaseous components.

Reactants of Photochemical Smog:

= Mitric Oxide (NO) which main reactions of photochemical smog is oxidized 1o NO; within minuteg 4,
hours depending upon the concentration of pollutant gas.

= Unburnt hydrocarbons.

a6

‘What are greenhouse emissions?

Ans.

Greenhouse gas emissions are gases released inlo the almosphere that trap heat, contributing to giogy
warming and climate change. The main greenhouse gases include:

= Carbon dioxide (CO3) from burning fossil fuels like coal, oil, and natural gas.

= Methane (CHs) from agriculture, landfills, and fossil fuel production.

= Nitrous oxide (N;O) from fertilizers and industrial processes.

=  Fluorinated gases synthetic gases used in refrigeration and manufacturing.

These gases create a "greenhouse effect™ by trapping heat from the sun, leading to nising globy
temperatures and climate-related impacts.

a7

Relate greenhouse effect and global warming. Write some important points.

Ans.,

Here's how the greenhouse effect and global warming are related, explained point by paint:

s Greenhouse Effect is Natural:
It is @ natural process where greenhouse gases trap some of the sun’s heat in the Earth’s atmosphere,
keeping the planet warm enough to support life.

* Human Activities Increase Greenhouse Gases:
Burning fossil fuels, deforestation, and industrial activities release excess greenhouse gases (like 00y,
CH., NO) inte the atmosphere,

# Enhanced Greenhouse Effect:
This build up of gases strengthens the natural greenhouse effect, trapping more heat than necessry

* Result: Global Warming:
The extra trapped heat leads to a gradual increase in Eanth’'s average temperature—this is globad
Warming.

= Climate Change Link:
Global warming contributes to broader climate change, causing extremne weather, sea-level rise, and
ecological disruptions.
In short, The greenhouse effect is the process; global warming is one of the harmful outcomes when
this process is intensified by human actions,

-
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wiite down the impact of heavy mtals like lead, Mertury and cadmium on emdronment and human health,
Catn)
8 . Environment:

= Comtaminates soil and water.
o Harms plants and animals by affecting growth and reproduction
Human Health:
o Damages the nervous system, especially in children.
o Causes developmental delays, lzarning disabilities, 2nd behaviara! issues
o long-lerm exposure may lead to kidney damage and high bosd prassure
percury (HE)
« Environment
o Bwaccumulates in aguatic ecosystems, especially in fish,
o Highly toxic to wildlife, affecting reproduction and behawar,
» Human Health:
o Affects the bran and nervous system
o Particularly dangerous for pregnant women and young chidren—can cause developmental wiuss.
o Inhalation or consumption (e.g., through contaminated fish) can lead to mercury poisoning

3, Cadmium (cd)

« Enwironment:
o Accumulates in sail and water, entering the food chain through plants
o Touxic ta aguatic life and reduces crop productivity.
« Human Health:
o Damages kidneys and lungs.
o Cancause bone weakness and pain.
o Long-lerm exposure may lead to cancer.

ﬂmu Alr Quality Monitoring Stations (AQMS) as direct measurement method,
ans. Alr Quality Monitering Stations (AQMS)-Direct Measurement Method
gir Quality Monitoring Stations [AQMS) are fixed installations used to directly measure air pollutants in the
atmosphere, They play @ crucial role in understanding and managing air pollution
1, Direct Measurement:
o AOMS use advanced sensors and instruments te continuously and accuralely measure poliutant
concentrations in real-time (e.g., PM 2.5, PM 10, CO, N0y, 50, 0,).
7. Siationary and Continuous Monitoring:
o Thesa stations are usually located in urban, industrial, or sensithve ecolagical areas and provide
24/7 data on air quality.
3, Data Collection and Analysis:
o Data from AQMS is used to generate Alr Quality Index (AQ), track pollvtion trends, issue public
health advisories, and support polcymaking.
4. High Accuracy:
o Compared to indirect or modeling methods, AQMS provide precise and refiable poliutant
concentratian levels,
5. Regulatory Use:
o Gaovernments and environmental agencies use AQMS data to enforce air quality standards and
comply with environmental kaws.
Advantages:
+ Real-ume and continuous data.
& Accurate and reliable results.
* Helpsin early warning systems for pollution events.
*  Supports long-term environmental planning and research,
Limitatlons:
= High installation and mainignance costs.
*  Lmited spatial coverage — fixed stations cannot cover wide areas
* Requires skilled personnel for operation and calibration.




