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Chapter-14 Environmental Chemistry — | the Atmosphere

INTRODUCTION .

Q.1

Ans:

Q.2

Ans:

SHORT QUESTIONS ~ [ [
What are natural systems of the earth? (Kr OWIpCIgt L’,a~ oy N L iewie2017)

Our planet-the Earth hne fL ur rat,lml systa s: ln*hoepherc hydr03pr1ere atmosphere and
blosphreT

(i) Litt:oschers: |

“Rigd racky p_Lm‘ f the Earth is called lithosphere .

(il j-Elyarosphere:

“The part of environment which includes all water bodies is called hydrosphere ”.

Examples:
e QOceans

e Rivers
e Lakes
e Glaciers

(iii) Atmosphere:
“The envelope of gases around the Earth is called atmosphere .

(iv) Biosphere:
“The part of environment which can support life is called biosphere .

Examples:
e Lower atmosphere
e Ocean
e Rivers
e Soils etc.
What is the significance of study of composition of atmosphere? (Knowledge Base)
IGNIFICANCE OF STUDY OF MPOSITION OF ATMOSPHERE

The study of composition of atmosphere provides us the knowledqe uucut the aases,
present in atmosphere and their significance. -

mmn‘u -

In how many natural sys er. 15 Equith |>C|v1dod'> K.B)

A4~ 5 VoA (Bl 3
©2 AV VWL E NS (D)1
The-tayer df ga ,e< ara I the earth is called: (K.B)
s A reposeliere (B) Stratosphere
) Atmosphere (D) Thermosphere
The part of environment which can support life is called: (K.B)
(A) Lithosphere (B) Biosphere
(C) Atmosphere (D) Hydrosphere
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14.1 COMPOSITION OF ATMOSPHERE e

Q.1

Ans:

Q.2

Ans:

14.2 LAYERS OF ATMOSPHERER=S [

What is atmosphere? | Exgiain/ fie | \cdmpcesiticn'—of | dry atmosphere.
(KnowladgesUnderstangirg 3ase)
. (FSD 2016 G-I, MTN 2016 G-11)
ATMOSPHERE

DsEinition:

:‘Atmosphere is the envelope of different gases around the Earth .

Location:

It extends continuously from the Earth's surface outwards without any boundary.
Composition:

About 99% of atmospheric mass lies within 30 kilometres of the surface and 75% lies
within the lowest 11 kilometres.

Table: Composition of Dry Air

Gas % By Volume
Nitrogen 78.09
Oxygen 20.94
Argon 0.93
Carbon dioxide 0.03

Describe the layers of atmosphere in detail. (Knowledge+Understanding Base)
LAYERS OF ATMOSPHERE

Atmosphere consists of four spheres (layers) extending from the surface of the Earth
upwards.

Change in Concentration of Gases:

The concentration of the component gases decreases gradlmI'y dp] 'Vc-rU\ thct r(sglts i
gradual decrease of pressure. - N [ &AL

Change in Temperature: | — |
Tempera_tl' of the atrmsp hele dJes rr(.t Lhaag= in a auual way. it varies in a complex

Region 01‘ A tmc)_pher.

C Decendl 1g Lihon'he temperature variation, atmosphere is divided into four regions.

(I i) “="roposphere
(i1) Stratosphere
(iii) Mesosphere
(iv) Thermosphere
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(1) Troposphere:

“The region of the atmosphere from earth’s surface upto 12 km above is ca ;@.@

Characteristics:
e |tis lowest region of the atriasphere in

ic
@ “Iy;; the lowest layer

e Temperature decrt
extpr‘dlng upto 12

Ozone is present in this layer at a height of about 25 km.

(iii) Mesosphere:
“The region of the atmosphere between 50-85 kilometers is called mesosphere”
Characteristic:

e In this region again temperature decreases down to -93°C.
(iv) Thermosphere:
“The region of the atmosphere between 85-120 kilometers is called thermosphere”
Characteristic:
¢ In this region temperature goes on increasing upwards.

110 — ;
100
[ Thermosphere
90
80 f
70 ‘
- Mesosphere

Altitude (km)

o

R
T
emp, de, g\
Creaseg U, f Troposphere

0 | i | [
-103 -83 -63 -43 -23

Temperature (°C) ———»
Figure: Different Spheres of Atmosphere
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Q.3

Ans:

Q.4

AN A

Characteristics of Regions of the Atmosphere:

The characteristics of four regions of atmosphere are as follows:

Troposphere r 0 (N 17le. _ 1 7°C — “E3°C (decreases)
Stratmr:_n?re = ﬂ \ '_E_I«_n._ Tq&% -58°C — 2°C (increases)
MGSOS;]_W; _ L\ ____|'__ ~ 50km—85 km 2°C —-93°C (decreases)
_.; rFoTn_k_ c_ - 85kms —120km >-93°C (increases)

Eistribution of atmospheric mass:
e About 99% of the atmospheric mass lies within 30 kilometers of the surface
e 75% of the mass lies within the lowest 11 km.
e Similarly, about 50% of the atmospheric mass lies within 5-6 cm of surface.
Give the characteristics of troposphere. Why temperature decreases upwards in this

sphere? (Knowledge+Understanding Base)
(Ex-Q.2) (SGD 2014, FSD 2016 G-I, Il, SGD 2016 G-I, BWP 2016 G-II)

TROPOSPHERE

Definition:
“The region of the atmosphere from the earth surface upto 12km is called troposphere”
Characteristics:
The characteristics of troposphere are as follows:

e Itisthe lowest region of the atmosphere in which we live.

e Itisthe region in which most of the earth weather or phenomenon occurs.

e Almost all air crafts fly in this region.
Major Components:
The major constituents of troposphere are nitrogen and oxygen gases. Nitrogen and
oxygen form 99% by volume of the earth’s atmosphere.(No role in temperature
maintenance)
Concentration of CO, and Water VVapours and their Role:
Although concentration of carbon dioxide and water vapours is negligible in atmosphere,
yet they play a significant role in maintaining temperature of the atmosphere
Temperature Maintenance: \
Both of these gases (CO, and water vapours) allow visjble fight| to p:ss thro! Jgh Alic
absorb infrared radiations emitted by the Zarth's sqriare. Therefors, ] esu “gakes aosorb
much of the outgoing radlrt.ons anf* wvarsi Lne atmosohare '

As the—con *entrP“n.. o. go‘s,er d=ct_ea3u ghau 'ally W|th the increase of altitude,
correspiadingly te mpeﬂrc tuve ars :ohé\r reases In troposphere at a rate of 6 °C per kilometer.
What are'the! (har. ct eristics of stratosphere? Why temperature increases upwards
in'this sphole (Ex-Q.3) (GRW 2015, LHR 2014, FSD 2016 G-II)

M STRATOSPHERE

Definition:

“The region of atmosphere which is present upto 50 km is called stratosphere”.

Rise in Temperature:

The presence of ozone (due to absorption of radiation) in this region is responsible for the
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rise of temperature in stratosphere.

Within this region, temperature increases as altitude increases, such-& Iower.-_J__ayiér'.'-'-,

temperature is about -58°C and upper layer is about 2°C. —, [ [~ L1
The fate of ozone and different reglons of st; ai*)spherr-‘ aiTe de Lrlwd as fcmov o

| ——

Since ozone in the upper hytr 253 wrb mqn er erg DR llcle; radlmatlons from the Sun, it
breaks doviiTinto r_no_r_)emmlc (Q) analdiairiic Gxasgen (O2).

ARARIR > * O

(||) Ozdne in re VI dSu atosphere (Formation of Ozone): (GRW 2014)

" e Inid'stiatespiiere has less UV light passing through it. Here O and O, recombine to
1¢riz’ ozone which is an exothermic reaction. Ozone formation in this region results in the

formation of ozone layer. Thus, ozone layer exists in mid stratosphere.
Oue) * Olg = Oxg)
(ili) Ozone in the L ower Stratosphere:

The lower stratosphere receives very low UV radiations, thus monoatomic oxygen is not
found here and ozone is not formed here.

Middle Stratosphere
Ozone formation region

Altitude (km)

20 km

Lower stratosphere

[
Figure: Stratosphere Regions

14.1 COMPOSITION OF ATMOSPHERE

Q.1
Ans:

Q.2

AnQ

]T v

SHORT QUESTIONS N\ (P ‘ f. IR
What do you know about wavelength of solar radlatlons’? (! VGQW'EP( ge baoe) L N
('-Jc- ycukn( VL 39-# 118)
WAV ‘l_',_. 1 QF Eggg ’AF* F*AL)_AI)ZI\,@ ™

Sunlight has short Wavelengl'ﬂ acntnns S)Ior erergy) dbsorped hv'the Earth surface is
transformgd into hsateneig b/ Whidh | s o, lon gnr Wavclength
What L"-W")u L nevv anout rnfr‘e“? and-apsorption of solar radiations by the earth?
I (Knowledge Base)(Do you know Pg. # 118)
-. ! L_E_ ;"I'IQN AND ABSORPTION OF SOLAR RADIATIONS
S g:_( C OIS
On the average there is total 32% reflection of light out of which:
e 6% being reflected from the Earth's surface
e 26% being reflected back into space because of clouds, gases and dust particles in the
atmosphere.
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Q3

Ans:

0.4

Ans:

Q5

Ans:

Q.6

Ans:

Absorption:

e 18% of sunlight is absorbed by atmospheric gases.

e The remaining 50% reaches upto the Earth and is aban‘“mt' by it:
Fate of Heat Energy Radiated From Earth;

e The energy is radiated as hea: enciyy 07 lgnyer wave! engtl. vmlch is absorbed by

water vapours and :C\ i mnocpren
How isGzone produscsd Iis tropoinhire? (Kiriow!etiye Base)(Interesting Information Pg. # 121)
2RCDUCT,ON OF OZONE
Ozone i quite'awali-knowar: gas. Photocopiers and any other source of static electricity can
Causge it th fosm frei 0xygen. You may have noticed a strange bitter smell near photocopiers;
tis.is tZone. It is a poisonous gas and is formed on hot days in badly polluted cities.
What are the major components of troposphere? (Knowledge Base)
Answer given on Page # 256
Name the layers of atmosphere. (Knowledge Base)
LAYERS OF ATMOSPHERE

Depending upon the temperature variation, atmosphere is divided into four regions.

e Troposphere

e Stratosphere

e Mesosphere

e Thermosphere
How is ozone formed in stratosphere? (Knowledge Base)

FORMATION OF OZONE IN STRATOSPHERE

The mid stratosphere has less UV light passing through it. Here O and O, recombine to
form ozone which is an exothermic reaction. Ozone formation in this region results in the
formation of ozone layer. Thus, ozone layer exists in mid stratosphere.

Oy) ¥ Oy —Oxy)
14.1 COMPOSITION OF ATMOSPHERE

14.2 LAYERS OF ATMOSPHERE
MULTIPLE CHOICE QUESTIONS

% of sunlight absorbed by atmospheric gases is: (K.B) (SGD 2014, DGK 2017)
(A) 19 (B) 18 —
(©) 20 (D) 30 e =2 U
Percentage of argon in atmosphere by vaitme is: 446~ 5 N | ()
(A) 0.93 . (31 6,03 N
(©)0.21 Vot oy e !
Percentage f carhon unxldn in aimay pim e py-vsilime is: (K. B)
(R)0.922 ) \ (T (L L (B 02t
(C)0.05 11 4 VoL (D) 78.09
~, Selalf e PI’"] / aYsarben by Earth is converted into: (K.B)
LAY tHeat srergy (B) Light energy
{C) Both A and B (D) None of these
How much energy is absorbed by Earth? (K.B)
(A) 6% (B) 23%
(C) 50% (D) 32%
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6.

10.

11.

12.

13.

14.

15.

16.

17.

How much energy is reflected from Earth’s surface? (K.B)

(A) 32% (B) 23% -

(C) 50% (D) 6% vl

Percentage of nitrogen in the comnosition ¢f atmasphers by valtme s & (Kb

(A) 78.09% - _ " (1) 20.44%6

(C) 0.03% _ . (C)\0.25%

About’9%Y%6 atrzsphiere imlass les Wwithin: (4.5) (SWL 2017)
(A) 35kin' AEARIER™ . (B) 30km

(C)askin 4 LY (D) 11km

I pezdturedecreases from 17°C to -58°C regularly in the lowest layer extending
1 pto kilometers: (K.B)

(A) 12 (B) 13

(C) 14 (D) 15

Height above the Earth surface of troposphere is: (K.B)

(A) 12-50km (B) 0-12km

(C) 50-85km (D) 85-120km

Height above the Earth surface of stratosphere is: (K.B)

(A) 12-50km (B) 50-85km

(C) 85-120km (D) 120-130km

Temperature of atmosphere decreases by °C per Kkilometer as the
concentration of gases decreases gradually with the increase of altitude. (K.B)

(A) 4 (B) 2

()3 (D) 6

Formula of ozone is: (K.B) (LHR 2014, MTN 2017)
(A)O (B) O

(C) SOs (D) O3

A group of gases that maintains the temperature of atmosphere is: (K.B)

(A) Carbon dioxide and water vapours (B) Nitrogen and carbon dioxide

(C) Oxygen and water vapours (D) Nitrogen and oxygen

The Earth’s atmosphere is getting hotter because of increasing concentration of:
(K.B)

(A)CO (B) CO;
(€) 0, (D) SO —
Temperature range of troposphere is: (K.B) R
(A) 10°C — -80°C —(B) 17°C —-58"C | | /- —
(C)-58°C —2°C (“;,—9"C N
Stratosphere extends uptp: ’K R - ' '
(A) 12 km— _ BYFARIE! ’BJ 50 k”
(C)85ken| |\ \] \ “__{B) 110 km
The méjorcanstit uan'rs of tro nospnere are: (K.B)

()& N L (B) CO, & CO

L MGHE0, & 585 (D) NOy
M/hich is responsible for rise in temperature in stratosphere? (K.B)
(A) O3 (B) CO
(©)co (D) O,
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20.

Mid of stratosphere contains: (K.B)
(A) O3 (B) CO,
(C) CO (D)H,SOq o [ [

Ans:

Ans:

Ans:

iv.

Ans:

Ans:

Vi.

Ans:

What do you mean by atmcspherz?, (Knewlecge Base), (GRW 2013, LHR 2013, SWL 2017)
AVMISPHERE
“Atmasphizre istheenvelerie Of uiffirent gases around the Earth”.
LayersSi gtrpesghezre: .
Atmosp1exe consisty ¢f ifour |ayers extendlng from the surface of the Earth upwards
\vm ars ¢ esifollovws:
{ %9 wposphere
e Stratosphere
e Mesosphere
Thermosphere
What is difference between atmosphere and environment?
(Knowledge+Understanding Base) (LHR 2014)
DIFFERENTIATION

The differences between atmosphere and environment are as follows:
Atmosphere Environment
Definition
e Atmosphere is the envelope of |e Environment is the sum of all social,
different gases around the Earth. It biological, physical and chemical
extends continuously from the Earth's factors  which constitutes  the
surface  outwards  without any surroundings of man.
boundary.

Composition
e |t consists of four layers i.e., troposphere, | e It consists of air, water, food and
stratosphere, mesosphere, thermosphere. sunlight.

Name the major constituents of troposphere? (Knowledge Base)(LHR 2015, MTN 2016 G-I)
MAJOR CONSTITUENTS
The major constituents of troposphere are:
e Nitrogen (78 %)
e Oxygen (21 %)
Both Nitrogen and oxygen constitute 99 % of atmosphere by volume. \
How the temperature of atmosphere i |s mamtalned? (Knnwl =uge Bnlbc - "{GF-.W 2015%

CO, and water vapours maintain the' ten“,,yranl,re 01 aymoy pi ere. Boih tf.ebe gases allow
visible light to pass through tu‘r ardord (infrared rac mtlcns ¢mitied by the Earth’s surface.
So, temeeatire of atmuaphﬂre Asimainigined; -
Whereé-tHe oidne Ayerexists? *’MW% Base)

VEXASS TENCE OF OZONE LAYER
Czqre Ig y€r exi ts iriid of stratosphere about 25 to 30 kilometers away from the Earth

R Uiy a*r In-this region formation of ozone takes place.

0,+0—— 0,

Why the temperature of upper stratosphere is higher? (Knowledge Base)
TEMPERATURE OF UPPER STRATOSPHERE
The temperature of upper stratosphere is higher due to the presence of ozone in this region.
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Mechanism:
Ozone absorbs ultraviolet radiations coming from the sun. As the altituds lncreamq te

temperature also increases from —58°C to 2° C
ANIICATES

i AN

| LlT"“».. L“Ti'ﬂt!'i’.E.
Q.1  Write zoqbte on pellytartd, (Mnowiedge Base) ' (GRW 2015)

: DK
What is meant'by podutaits? Wvrite down the type and sources of pollutants. (SGD 2016 G-I1)
Ans:—, | , ' POLLUTANTS
] s Definiton

J [ % “A pollutant is a waste material that pollutes air, water or soil (environment) and this

phenomenon is called pollution ”.
Characteristics:
The characteristics of pollutants are as follows:
e They make the environment (air, water or soil) harmful to life.
e They cause pollution.
e The contaminants are those substances that make something impure.
e A beneficial substance beyond a specific concentration may be harmful.
Air Pollutants: (DGK 2016 G-11)
“The harmful substances present in air are called air pollutants .
Effects:
Air pollutants have following effects:
e Change the weather
e Badly affect the human health
e Damage the plants
e Destroy buildings
Factors Affecting Severity of a Pollutant:
Three factors determine the severity of a pollutant.
e Chemical nature of pollutant
e Concentration of pollutant
e Persistence of pollutant.
Types of Pollutants:
Major air pollutants are classified as:

(i) Primary pollutants Y o NN (DN
(i) Secondary pollutants. — o AAVIWVAAVLYN
Primary Pallutants: g ' / (MTN 2017)

“Prim; u} polluta. g” are the vaste| 'or- exr laust products drlven out because of
combu&iian of Foasit frle'ls and D ganic-matier”
Examp_es L\
Oxidss p? C,llpnur (SOZ and SO3)
iDides of carbon (CO, and CO)
Oxides of nitrogen (specially nitric oxide NO)
Hydrocarbon (CHa)
Ammonia
Compounds of fluorine etc.

e o o .'.Iv-.
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Q.2

Ans:

Q.3

Ans:

(ii) Secondary Pollutants:
“Secondary pollutants are produced by various reactions of prlmary polluiants”. —
Examples: . [ '

e Sulphuric acid - VO W N

e Carbonic acid

e Nitric acid

o mydroflugric.acid

e Tulne

= Peioxy acetyl Rites Le (PAN) etc.
Hagrces of Air Foilutants:
90se o atmosphere consists of N, and O,. Although other gases are minor constituents
they can have major effects on our environment. Because atmosphere determines the
environment in which we live. So, these minor constituents are safe up to concentration
limit. But human activities disrupt the environment. So, limit has been crossed
considerable during the last 60 years.
Different sources of air pollutants are described as:

e Carbon oxides

e Sulphur compounds

e Nitrogen compounds

e Ozone
State the major sources of CO and CO, emission. (Knowledge Base) (Ex-SQ. 3)

(GRW 2015, 16, MTN 2017, FSD 2016 G-1, DGK 2016 G-II)
RCES OF OXIDES OF CARBON b AND

Sources of oxides of carbon (CO and CO,) are as follows:
(1) Volcanic Eruption:
These gases are emitted due to volcanic eruption.
(i1) Decomposition of Organic Matter:
These gases are also emitted due to decomposition of organic matter.
(ili) Combustion of Fossil Fuels:
The major source for the emission of these gases is combustion of fossil fuels (coal,
petroleum and natural gas). Fossil fuels burnt in combustion engine of any type of
automobile, kiln of any industry, or open air fires emit CO, and CO.
(iv)Eorest Fires and Burning of Wood: —
Forest fires and burning of wood also emit COZ and CO Espeuuu,ﬁ, e hen supmy )f:'
oxygen is limited, emission of CO dominatgs [ | 7 :
Compounds of sulphur are air roirutant» .;,Su nbe Lhe S)u ’CtS o these’ ujmpounds

along with their effects. (<r owleds ,c Rase), | ! \ ARRE! (Ex-Q.7) (GRW 2014)
SOUR(":QL_EAQQ_I_E"_FE_(_FS Ol C*U PI-r 4R COMPOUNDS
Sourcas; Y e 5, '

a. Natu'rau Prc (,uctmn ol Suhokul \,ompounds

_ Maturally o%¢ urrm_g_ su'r‘wur containing compounds are emitted in the
o el ~Bactenal decay of organic matter

e Involcanic gases
o Forest fires
b. Production of Sulphur Compounds due to Human Activities:
These compounds are emitted by fossil fuel combustion in automobiles and industrial units.
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Q4

Ans:

Comparison of SO, Production Naturally and By Combustion of Fossil Fuels:

The concentration of sulphur containing compounds in the atmosphere bacause of nati:ial
sources is very small as compared to the concentration of these, cgmpedrids, emlittea. by
fossil fuel combustion in automobiles and jndustrial-vnits: Abiut E09 irn elS9; 1s
released by the combustion.of coa: ard pe*'JIewn ornd ists,

Foqcffueisw iFMq'”"el\ { Thes UIMU'—W %x'd‘ ufsulp’:\:r\ Omdes of sulphur

1
] | coritair are byrhed | y.in the fual form ESCGPS intot dissolve in water and
1} o hrod! upe 1™ | okidps inf su.pnur air. They are form Acid Rain.

U‘L"l( r 1
& ehery : ~-50, & SO, aar pollutants That falls on the earth

ﬂg‘lﬁ:j‘q L:avion of SO3 and SO2 on Combustion of Fossil Fuels and Causing Air Pollution

Effects of SO,: (RWP 2017)
(i) Respiratory Problems:

SO, is a colourless gas having irritating smell. It causes suffocation, irritation and severe
respiratory problems to asthmatic people.

(ii) Sulphuric Acid:

SO, forms sulphuric acid which damages buildings and vegetations.

Control of Sulphur Pollution:

To control pollution because of SO,, it is necessary to remove sulphur from fossil fuels
before they are burnt.

Oxides of nitrogen cause air pollution. Describe the sources of these compounds.
(Knowledge+Understanding Base)

(SWL 2016 G-1)
SOURCES OF NITROGEN COMPOUNDS (NOX)

(1) Production of NO:
Natural Production:
Naturally occurring oxides of nitrogen, mainly nitric oxide (NO), is produced by the
electrical lightening in air.
Combustion of Fossil Fuels:
Combustion of fossil fuels in internal combustion engines, in thermal power stations and
factories where huge amount of coal is burnt, NO is formed by the direct combination of
nitrogen and oxygen.

N, + 02 — 2NO ]
(ii) Production of NO>: 1 -
NO quickly reacts with air to form nitrogen-cioxide. NQ-is hlg'f ly OX C gao
2NO+”2 —> LNDQ A

Effects of NO:
Mixture-of-iinese gases represenien as NOx,.enter in '[h -ar through automoblle exhaust and
chimneys/ cf therral po\, /el stat; an§a\1d fastei1es. These gases have following effects:
o ltirntates nrvatmg \cassage.
. ® Thesa b )/idles-torm nitric acid combining with water vapours in air.

'S Qe acid is a component of acid rain.

e Acidic gases (pollutants) from nearby industrial units contribute to the wearing
away of the famous marble building the Taj Mahal in India.

CHEMISTRY-10 263



Chapter-14 Environmental Chemistry — | the Atmosphere

Q.5

.

Nitrogen in At high temperature These gases Oxides of Nltrogen
the air is it reacts with Oxvgen escape into the dissolve in wate=a .
normally to form oxides of air. They are form A=GlRaic— % - |
unreactive nitrogen. NO & NO Pollutants. ThacTels pn) tic ea] th 11

——— 1

Figure: Formation of NO and NiJ,on Cn ntu_ﬂo_g F els.a nj (,:‘; sing Air

7 \Foligiion) 1) |} ) _
Write 2-caimplete notesn ragnhouse efiect and.oldval Warmlng
(Knowierge+indzistariding Egsej (SWL 2016 G-11)

; (|:'O'2 is.nrcessary Tor plants but why its increasing concentration is alarming for?

[\nbl

W
'Fllsturbance in Balance of CO, in Atmosphere:

(Ex-Q.4)(LHR 2015, BWP 2016 G-I)
GREEN HOUSE EFFECT
Definition:
“The concentration of CO; in air increases, less heat energy is lost from the surface of
the Earth. Therefore, the average temperature of the surface gradually increases. This is
called greenhouse effect .

Explanation:

The CO, forms a layer around the Earth like an envelope. It allows the heat rays of the
Sun to pass through it and reaches upto the Earth. These rays are reflected from the Earth
surface and go back to upper atmosphere.

Importance of CO, Layer Around the Earth:

Normal concentration of CO, layer retains enough heat to keep the atmosphere warm. So,
normal concentration of CO, is necessary and beneficial for keeping the temperature
warm. Otherwise, the Earth would have been uninhabitable. The Earth's average
temperature would be about -20°C, rather than presently average temperature 15°C.
Recycling of CO, and O5:

CO; is not an air pollutant. Rather, it is an essential gas for plants as O, is essential for
animals. Plants consume CO, in photosynthesis process and produce O,.While animals
use Oy in respiration and give out CO,. In this way, a natural balance exists between
these essential gases as represented here.

,
-..... .y ..h-
e %)

Respiratio- Gj‘._,

] ey r o 1 ERIT

A R TR %
[ CaH1zos(au)+6‘?z(ﬂ_ F a”‘eb L4y

a e 1 l_::.l. i \ 1 @.VEE " Oz &Ipe E} ?
| 1RSI "'ésisbyplants i

N ' Figure: Recycling of CO, And O,

But this balance is being disturbed by emitting more and more CO in air through
different human activities.
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Role of CO, in Global Warming (CO, as Glass Wall in Atmosphere):

(i) Disadvantage: -~ (1~ \ ({
CO; is not a poisonous gas, yet its increaskiy concenfret.an dug-to-buining of Fassittuers
in different human activities is alerrmng be cal .e ,02 nl the atmosphm: 2¢is 1ike a glass
wall of a green house. - -

Mechasisin| 'Jf Globai v»afrr inn'; 1
CO; inEip atln')Spnﬂre ecty jikaa_g2ss wall of a green house. It allows UV radiations to

pass_througlh it but,doey ot aiiow t-he IR radiations to pass through it. It traps some of the
mraw ed radiations emitted by the Earth. Hence, increased concentration of CO, layer

.4hsalbs'the infrared radiations emitted by the Earth's surface and prevents heat energy

escaping from the atmosphere.

(i1) Advantage:
It helps to stop surface from cooling down during night.

GLOBAL WARMING

“The increase in average temperature of Earth’s atmosphere and oceanic temperature due
to green house effect (resulting especially due to pollution) is called global warming .

Relationship between CO, and Green House Effect:

Green house effect oc amount of CO, in air

If the concentration of CO; in air increases, less heat energy is lost from the surface of the
Earth. Therefore, the average temperature of the surface gradually increases. This is
called greenhouse effect. This effect is proportional to amount of CO, in air. Trapping of
heat or warming is greater with increase of CO,. This phenomenon due to increased
warming is also called global warming.

The natural process
of heat going jut. |
! -

L
-
BN
'

The increased concentration of
CO, due to human activities
results in trapping of heat

causes green house effect.

(b)

Figure: Greenhouse Effect
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Q.1

Ans:

Q.2

JAYRINE

Effects of Global Warming:
(GRW 2014, DGK 2017, MTN 2016 G-I1, BWP 2016 G-1.4;DGK 2025 -5

The effect of global warming are as foIIows B

(i) Rising of Temperature: ' ;
Accumulation of carbon dicxide in a ris-resuiting, it indreas.ng atmesphieric temperature
about 0.05 °C every year. - -

(i) Weatter, Chanaes: \
It is causirg niajor ctawgm in Weat'ne" “**ems Extreme weather events are occurring

more CC m 1% orl ! atc ir tens 21y tharn prewously

It .wltc QHL ers and Snow caps that are increasing flood risks and intense tropical
clrelones.

(iv) Rise of Sea Level:

Sea-level is rising due to which low lying areas are liable to be submerged, turning
previously populated areas no longer habitable.

Melting of
. glaciers &
Icebergs

Effects of
global
warming

Rising
of Sea
levels

Flooding of
low-lying
coastal areas

Sea defences
breached

Previously
populated areas
no longer
habitable

Figure: Effects of Global Warming
14.3 POLLUTANTS

SHORT QUESTIONS

CO. is the life gas for plants and animals. Comment it. (Knowledge Bas2)
(Interestlnm tor"\at on Fo L2 5)'

CO, AS LIFE GAS :
CO, is the life gas for plants as Wel'-as for the hu hl'mqt Lemna anj qmmal; A
Comments: '
CO, absorbs infrared radtattora simittid b 1‘t= t"‘t‘th A thuugh (02 is negligible as
compared T0|N, and, Gy, yet its Feay retalr.!na ‘Gapagity is tremendous. Without COo, life
on earta=iouldinay @ b=en rpassi -

What are ,atcwl vtic "on\, erters? (Knowledge Base+Application Base)
(Do you know Pg. # 124)

Ui ' CATALYTIC CONVERTERS

Definition:

“An instrument which is used to convert harmful gases (CO, NOx hydrocarbons etc)
present in automobile exhaust into harmless substances (CO,, N, and H,0), in the
presence of some catalyst like Pd, Cd etc is called catalytic converter”.
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Q.3
Ans:

Q4
Ans:

Q5
Ans:

Q.6

Ans:

Q.7

Ans: _

W B | |

Importance: .
Converters should be used in automobile exhaust so that they convert.€S-to CSy,und, !
oxides of nitrogen NOy to N, before it enters in air. Catalytlr‘ COTVErtE s 2 e atta4r1en (£
automobile exhausts. i

Describe working of cate:y iC coln *rtPa S. (A'D-Ol[CotIC r, Bas =) (Do you know Pg. # 124)

When Aot yJayes gass t 10[{41 the cor vensrq S mful poIIutants are converted to harmless
substantes. \ -
Exainplas) |
| »e ~Carkiori monoxide is oxidized to carbon dioxide.
e Unburnt hydrocarbons are oxidized to carbon dioxide and water, while oxides of
nitrogen are reduced to nltrogen

ey \'\\/7\'\ Exhaust gases
GREE z converted into
CO,, N, Water

Figure: Catalytic Converter Used in Automobile Vehicle

What are effects of SO,? (Knowledge Base) (RWP 2017)
Answer Given on Page # 263
Define global warming? (Knowledge Base) (RWP 2016 G-11)

GLOBAL WARMING
Definition:
“The increase in average temperature of earth’s atmosphere and oceanic temperature due to
green house effect (resulting especially due to pollution) is called global warming”.
Effects of Global Warming:
Rising of temperature
Weather changes
Melting of glaciers and snow caps
e Rise of sea level
What are life gases for plants and animals? (Knowledge Base) — 1
(Intefe_z'gtinq :-,‘,gt_i'tr?]‘ét{_on R L5) )
LIFE GAGES NN [ o \oo—
e COgis the life gas for plan.q L sed for ph 'JtOS) ntwsn T
° Oz is, for the resplra |01 .)f n n cn lremg» andfanm ﬁ" \
How C Oz is ire3y *Dn§| fa eV|s rce GF. I|f=* oh earth? (Knowledge Base)
VoL (Interesting Information Pg. # 125)

ROLE OF CO,

-:'\t;b-"o__is prﬂSlble for existance of life on earth. It absorbes infrared radiations emitted by

the Earth. Although CO, is negligible as compared to N, and O, yet its heat retaining
capacity is tremendous. Without CO,, life on Earth would have been impossible.
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10.

11.

12.

13.

14.

14.3 POLLUTANTS

MULTIPLE CHOICE QUESTIONS e
A group of gases that maintains the temperature of atviosp! IC‘I’(: 's1 (KB

(A) Carbon dioxide and water vapguis . (B Mitrogen end carieon Jityids
(C) Oxygen and water vappurs - (D' I\itmg 20 dNc, 0Xycern
Which ong-is primary.nol! ulant) KE) |
(A) HMO;; {2y CH4
(C)Os ¢ ' (D) H2SO,4
Whizh gne nf the follow! *‘g ISa greenhouse effect? (K.B)
(A Ihcreasiroat: siosphere temperature (B) Both Aand C
{501 Cxeasing flood risks (D) None of these
I—ormula of nitrogen dioxide is: (K.B)
(A) H,SO, (B) NO;
(C) HNOs (D) NO
Infrared radiations emitted by the Earth are absorbed by: (K.B)
(A) CO; and H,0O (B) N, and O,
(C) COzand N, (D) Oz and CO,
Cause of global warming is: (K.B) (LHR 2014, GRW 2014, MTN 2017)
(A) CO; (B) SO;
(C) NO, (D) SOs
The harmful substances present in air are called: (K.B)
(A) Air pollutants (B) Ozone
(C) Carbondioxide (D) Water
Which is not a primary pollutant? (K.B)
(A) SO3 (B) CO;
(C) CHy (D) Os
Which is not a secondary pollutant? (K.B)
(A) H,SO, (B) HNO;
(C) PAN (D) NH;
When wood burns in limited supply of oxygen which gas is produced? (K.B)
(A) CO, (B) CO
(C) SO, (D) SOs
PAN is the abbreviation of: (K.B)
(A) Perhydroxy acetyle nitrate (B) Polyhydroxy acetyle nitrite
(C) Polyalkyl nitrate (D) Perhydroxyle acetyle nitrite | 1
Which pollutant is not found in car exhaust gases? (K. B) T N (LHRT2)14),
(A) CO .rB)Os NN o N
(C) NO, ('3‘, C ' IR R
Which gasisinert? (K.B) 7\ = /. VLY T (GRW 2014, LHR 2016)
(A)O, . RYFAR' (B) c L
(C) Nz I N T A /") Oz
Photosy mhew prccess ._pr_odu_&es\:(.‘{..S)' (GRW 2015)
(A) Starzhi | 4L (B) Cellulose

. ((\CUCI’)St | (D) Glucose

' Dar'bion Ironoxide gas is harmful to us because: (K.B) (DGK 2016 G-1)

(A) It paralysis the lungs

(B) It damages lung tissues

(C) It reduces oxygen carrying ability of hemoglobin
(D) It makes the blood coagulate
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Ans:

Ans:

Ans:

Ans:

Vi.

ANt

14.2 TEST YOURSELF .
What do you mean by an air pollutant? (Knowledge Base)  (BWR-2516 G-I, SGi>-2017)
AIR POLLUTANT -
“The harmful substances present in-air are caller* air pallutants ™

Examples:
L4 H2804
e (HNO,
o Sy
= €O ¢tc)

Nasne thiret isTimary air pollutants. (Knowledge Base)
] THREE PRIMARY AIR POLLUTANTS
Following are the names of three primary air pollutants:
e Sulphurdioxide : SO,
e Sulphur trioxide : SO3
e Carbon monoxide : CO etc.

Identify as primary or secondary air pollutants. SO,, CH,, HNO3, NH3, H,SO4, Os.
(Knowledge Base)

IDENTIFICATION OF AIR POLLUTANT
The primary and secondary air pollutants are as follows:

Primary Pollutants Secondary Pollutants
NH; HNO3
CH,4 H,SO,4
SO, O3

Why CO; is called a greenhouse gas? (Knowledge Base)
(LHR 2013, DGK 2016 G-1, GRW 2017)

CO, AS A GREENHOUSE GAS
Carbon dioxide is called as a greenhouse gas because it acts like a glass wall of green
house.
Mechanism: _
It allows UV radiations to pass through it but does not allow the IR radiations ts-17/as3,
through it. As concentration of CO, increases, less heat_is_!Sst, f’om ke durf, l(e Se
average temperature of earth’s surface g Ad! 1allv FicrGases 'thls is fod lch gideh Tiouse
effect. w, - VUL _
Why the flood risks are inci easiy 19 (' <riov 'Iei 1e Dase) ' Lt (SWL 2016 G-I1)

T UHCREASING FEQODRISKS
Flood risis art: Incs easing btcau .E Giana: Warming is melting the glaciers and snow caps.
Comment, bur! 1|Hg in oneh‘dir is preferred. (Knowledge Base)
“"BURNING IN OPEN AIR IS PREFERRED

ﬁ,n..mg in open air is preferred because in open air, burning produces CO, gas which is
not poisonous and becomes part of atmosphere where as in closed places, CO is produced
due to limited supply of oxygen, CO is poisonous gas and can be fatal.
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vii.  How sulphur containing compounds are emitted naturally? (Knowledge Base)
Ans: EMISSION OF SULPHUR MPOUND
Sulphur containing compounds are emitted naturally in the follemnq vmjs
e Bacterial decay of organic matter
¢ Volcanic gases
e Forest fires
viii.  How combustion ef£5ssil Tiagls in intérnal comhustion engine produces oxides of nitrogen?
AR ' (Knowledge Base)
Ans: VL COMBUSTION OF FOSSIL FUELS
(Carustion oi fossil fuels in internal combustion engines, in thermal power stations and
tzclories where huge amount of coal is burnt, NO is formed by the direct combination of
nitrogen and oxygen. NO combines with O, to form NO..

+0,,,——2NO

2(9) 2(g) @

2NO+0,—2NO,

ROLE OF GOVERNMENT TO CONTROL POLLUTION
LONG QUESTIONS

Q.1  What s the role of government to control pollution? (Application Base)
(Science, Technology and Society Book Pg. # 127)
Ans: ROLE OF GOVERNMENT TO CONTROL POLLUTION
Causing air pollution through auto exhaust is almost the most common air polluting act
which an average citizen commits daily for hours without considering its consequences.
One is poisoning the air, creating a big problem that has local, regional and global effects.
Responsibility of Government:
Government should do short term as well as long term planning to preserve the natural
world. Because without a healthy natural environment, there will be no healthy human,
plant, or animal.
Quality of Fuel:
Quality of fuel must be improved by adding anti-knocking agents in fuels. At the same
time, automobiles combustion engines must be efficient so that they should burn the fuel
completely. No unburned hydrocarbon molecules (fuel) should come out of the exhaust
So government must guide the people to use converters in auto exhausts
(i) Alternative Fuels: . - .
Fossil fuels produce a number of air pgilitants hacAtse 0‘ Amfuur.ef Jnd u,m Iex'
molecule and nature of hydmcarbc ns) - -

Examples: \
Goversiment shnul.l p*omoze *he Usg, ot n‘tema*w fuels such as:
< WMetharal () || ™
(thdl]Oi B
o Sioicicsel”

' )\Lv L EAUES:
e These fuels are less polluting than hydrocarbons fuel, as their molecules are
simple, and burn completely in the engine.

e Their burning produces less carbon monoxide, soot and other pollutants.
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-zm:m ERNMENT

Q.1

[Nz

Q.2

Ans:

(i1) Bettery Powdered Electric Vehicles:

The government must plan to avoid using carbon dioxide producino-fue!s as it-is &
greenhouse gas. It should go to battery- powered electric vehicles: &

(iii) Efficient Transport: - ' ;
Government should provigie\ efficiest transoort, ir; the' kig) cities, so/that people should
avoid using-their own vehitles. ' '

>¥ ONTROL POLLUTION

SHORT QUESTIONS
I{owv/car) weiin |prove the quality of fuel? (Knowledge+Application Base)
TO IMPROVE THE QUALITY OF FUEL
Quality of fuel must be improved by adding anti-knocking agents in fuels. At the same
time, automobiles combustion engines must be efficient so that they should burn the fuel
completely. No unburned hydrocarbon molecules (fuel) should come out of the exhaust.
So government must guide the people to use converters in auto exhausts.
What are alternative fuels? Give their advantages. (Knowledge+Application Base)
ALTERNATIVE FUELS

The fuels produced by human other than fossil fuels are called alternative fuels.
Examples:

e Methanol

e ethanol

e Bio-diesel
Advantages:

e These fuels are less polluting than hydrocarbons fuel, as their molecules are

simple, and burn completely in the engine.
e Their burning produces less carbon monoxide and other pollutants.

MULTIPLE CHOICE QUESTIONS

The government must plan to avoid using the fuels which produce greenhouse gas
called: (K.B+A.B)

(A) CO, (B) CO
(C)NO (D) NO; (T
No unburned molecules /fuel) should, -t e ')ut o thg exranist:
(K.B+A.B) . Ay ™
(A) Hydrocarbon \ T (E‘}' E'hé‘nc-l' ' '
(C)Oy - W/ \ \D\ Ny
Whichi ‘wels ale Ic:s pollut ng *-"h\cm hyai uuarbon fuel? (K.B+A.B)
(A) Ethangli 4 B (B) Methanol
: (& ) klio- die! el (D) All of these
“Quality o fuel must be improved by adding: (K.B+A.B)
(A) Water (B) Hydrocarbon
(C) Acid (D) Anti-knocking agents
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14.4 ACID RAIN AND ITS EFFECTS .

Q.1

Ans:

LONG QUESTION

S L (e
Explain how rain water is acidic and whatare the effeeis of acid/c rain?
1,1 nn\V\,leUgc+U aarstainding Base)

How rain water is acidic? . _
R
Define-acid rain. How 1t firras and whatare its-cfiects? (Ex-Q.6) (LHR 2014, 15)

ACID KAIN
Deflnltnr.
“A fiin hal /NG, Q LH-ower than that of normal rain water due to the presence of H,SO,4
! | a5 s called acid rain .

rormation of Acid Rain:
Burning of fossil fuels produces oxides of sulphur and nitrogen in air. Rain water converts
SO, into H,SO,4 and NOy to HNO, and HNOs.

H,0+SO,——H,SO,

NO, + H,O0——>HNO, + HNO,
Normal Rain Water: Normal rain water is weakly acidic because it consists of dissolved
CO, of the air. Its pH is about 5.6 to 6.
Acid Rain Water:
Rain water on dissolving air pollutants (acids) becomes more acidic and its pH reduces to 4.
Thus, acid rain is formed on dissolving acidic air pollutants such as sulphur dioxide and nitrogen

dioxide by rain water. These oxides dissolve in rain water and damage soil, animals and aquatic
life.

H,0+S0,—»H,SO0,
H,0 +CO, —>H,CO,
NO, +H,0——>HNO, + HNO,

/0 7-(\\ The pollutant Eschs\ TN
/f: i:’:ighgl(i::sj:;rlzfn%uel long dlslancca\\(/ H.S0,HNO, -+
{ exhauslhof aulomobzle They react with \‘; are present in the

Y and industril water to form / \ clouds.
A

acids. ~
unm
\ ] ) .
LIV VR ]
(r M\ Theaudsdlssol\c R
inrainwater& 0% . 5 e 0

. . I
fall asacid rain. , -
s

fueidvager atd nhozsbhalls
.0 110 the lake.

A ./%U@—&A
The acidity and the metal salts
in the lake increase, as
arcsult fish die.

Figure: Acid Rain Formation And Its Effects
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Effects of Acid Rain: (SWL 2016 G-I, MTN 2016 G-1l, DGK 2016 G-1)
The effects of acid rain are as follows: - :
(i) Leaching of Soil:

Acid rain on soil and rocks leacites hea! vy nietals ;AI Hg, P, Cr, etcy™with it and
discharges these metals in(d rivers i lakes, \

Effect g2 Himans:

T o O

This weier is jieed Oy humer, b'-‘mq~ for drinking purpose. These metals accumulate in
human Liodly, tc toxiclevel -

_ fzfiect on Aguatic Life:
J | %] Aquatic life present in lakes also suffers because of high concentration of these metals.
Especially high concentration of aluminum metal clogs the fish gills. It causes
suffocation and ultimate death of fish.

(i) Effect on Marble and Limestone of Buildings:

Acid rain attacks the calcium carbonate present in the marble and limestone of buildings
and monuments. Thus, these buildings are getting dull and eroded day by day.

(iii) Increase in Acidity of Soil:

Acid rain increases the acidity of the soil. Many crops and plants cannot grow properly in
such soil. It also increases the toxic metals in the soil that poison the vegetation. Even old
trees are being affected due to acidity of soil. Their growth is retarded. They get dry and
die.

(iv) Effect on Growth of Plants:

Acid rain directly damages the leaves of trees and plants, thus limiting their growth.
Depending upon the severity of the damage, plants growth can be hampered. Plants
ability to bear cold or diseases reduces and ultimately die.

1%,

R4 WWrat fe e a..i by aC|d rain? (Knowledge Base)

HE D N ACID RAIN

" Definition:

“A rain having a pH lower than that of natural rain due to the presence of H,SO, and
HNO; is called acid rain ™.
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Q.2

Ans:

Formation:
Burning of fossil fuels produces oxides of sulphur and nitrogen in air. Rain-water conyefis
SO, into H,SO,4 and NOy to HNO, and HNOs. s

How does aluminium harm the fish? (Know!edge Bas#) (I~‘WP.0.1 7)
HARM OF AL JMMMIUNM TO TH: FISH

High concentration of aluninium-iziatal . Icg< f| g II, It auses-sufiocation and ultimately
death of-fisn. :

_“‘ - CH-R IN AND ITS EFFECTS

- LTIPLE CHOICE QUESTIONS
V/h.t,h one is heavy metal? (K.B)

(A) Na (B) Hg

(C) K (D) Both Aand C
Buildings are being damaged by acid rain because it attacks: (K.B) (SWL 2017)
(A) CaSOq (B) Ca(NOs3),

(C) CaCOs (D) CaC,04

pH of normal rain water is: (K.B)

(A)5.6t06 (B)6to7

(©)8 (D)9

pH of acid rain is: (K.B)

(A7 (B) 5

(C)6 (D) 4

Acid rain attacks on: (K.B)

(A) CaCOs (B) K,CO3

(C) Na,CO3 (D) HNO3

14.3 TEST YOURSELF

Ans:

Ans:

Ang:

How acid rain is produced? (Knowledge Base) (GRW 2013, SWL 2016 G-I, 17, SGD 2017)
PRODUCTION OF ACID RAIN

Definition:

“Acid rain means the presence of excessive acids in rain waters .

Production:

This rain is produced when normal rain water dissolves oxides of sulphur and mtrogen in_ =1

air. The rain water converts SO, into HZSO4, NOXx into HN02 and HI\“ .

Why acid rain damages bwldmo:.’f (Knon rled 4e B. 1se) .' ' _(GRV\ 2(;14., i:b]j 2016 G-11)

Acid rain m 1cks thP_ caicium wardohatz praseny i f“e marble and limestone of buildings
and moeanerits. Thus| these, bui"d\mﬂs regetting dull and eroded day by day.
How aquc.tw u fie is 1f1 a(tel vy acid rain? (Knowledge Base)

EFEECTS OF ACID RAIN
Ac;d rain on son and rocks dissolves heavy metals (Al, Hg, Pb, Cr, etc.) with it and
discharges these metals into rivers and lakes. The high concentration of these metals,
especially high concentration of aluminium metal clogs the fish gills. It causes
suffocation and ultimately death of fish.
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iv.

Ans:

Why plants are dying day by day? Comment. (Knowledge Base)
OR .
How acid rain affect the trees and plants’? _ - [T (GF Y 2017

Acid rain directly damag(nc the Ikaves nfitrees dni plants,| thuslinitisg their growth.
Depending upon the severily gi7ine, damage, Hlents frovith:~Can ke hampered. Plants
capability 7o hear cold-Uidiseases reduces Wd Ultimaiery die.

-1\11111‘1

J |. ':’1

Ans:

LONG QUESTION

\\1) What is ozone layer? Explain the functions of ozone layer in stratosphere.

(Knowledge Base+Understanding Base)
(b) How ozone layer is depleted and what are the effects of ozone depletion?

(GRW 2014)

(a) OZONE LAYER
Definition:
“The region of stratosphere (25-30 kilometers away from the earth surface) in which
there is maximum concentration of ozone is called ozone layer.”
Ozone:
“An allotropic form of oxygen consisting of tri-atomic molecules is called ozone .
Formation of Ozone in Atmosphere:
It is formed in atmosphere by the association of an oxygen atom with an oxygen
molecule in the mid of stratosphere.

Oy9* Oy >Oy

Maximum Concentration of Ozone (Ozone Layer): (MTN 2017)

Ozone is present throughout the atmosphere. But its maximum concentration called

ozone layer lies in stratosphere region about 25 to 30 km away from the Earth's surface.
FUNCTIONS OF OZONE LAYER

Ozone layer surrounds the globe and protects Earth like a shield from harmful ultraviolet

radiations of sunlight. Otherwise, ultraviolet radiations would cause skin cancer. Thus

ozone layer in stratosphere is beneficial for life on the Earth.

y | & | - Y
Ultraviolet radiations 3 I _

absorbed by ozone layas-, W ( a
| T { Djppletprof oijoneilaye] - -
i by chlotat!jorolzartions |

Oidie Lﬂyer

o ’0:.\6'”.-";;,. Ly
e s \\

Figure: (a) Ozone Layer (b) Depleti_on of Ozone Layer
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Maintenance of Balance of Ozone Concentration:

Under normal conditions ozone concentration in stratosphere remains-iiearly censtant,
through a series of complex atmospheric reactions. Two rear‘nc..a that| r’i*.dl" wain apalance
in ozone concentrations are as follows: - -

Oy ¥ O =7y | | [flrmatiorl) |
CM —\— '—>~')2(1.) +04 faecomposition)

Follawiig aie "-'\}ay in \vh.bn ozone is belng depleted:

fi, Soler-Radiations:

'The ozone molecule absorbs solar radiations and dissociates readily, i.e., self dissociation
of ozone takes place.

(if) Chlorofluorocarbons:

Chlorofluorocarbons (CFCs) (used as refrigerants in air conditioners and refrigerators) are
major cause of depletion of ozone layer. These compounds leak in one way or other escape
and diffuse to stratosphere. These ultraviolet radiations break the C-Cl bond in CFCs and
generate chlorine free radicals as:

crcl,—YY s crcl,+Cl

These free radicals are very reactive. They react with ozone to form oxygen.

0. +Cl — 0. + OCl

3(g) 2(9)

oCl ———0O + Cl
O+0—— 0y,

A single chlorine free radical released by the decomposition of CFCs is capable of
destroying upto many lacs of ozone molecules.

Ozone Hole:
“The region in which ozone layer depletes is called ozone hole .
Signs of Ozone Depletion:

Signs of ozone depletion were first noticed-pver Antarctica in 19?1-)5 Qm,Ml P00, ul.)luc
depletion have also been recorded Jv"l’ the 'Ar :*u, N ™

e\ A (GRWZOlG DGK 2016, MTN 2016 G-11)

i
Even miot pr)b ems| oF cz;)n= '1\h ghon can have major effects. The major effects of
ozone dgpigiionare as_Lo Uows?

(i}, \Skin Caticer:

Sepletion of ozone enables ultraviolet radiations of Sun to reach to the Earth that can
cause skin cancer to human beings and other animals.

(ii) Infectious Diseases:
Decreased ozone layer will increase infectious diseases like malaria.

CHEMISTRY-10 276



Chapter-14 Environmental Chemistry — | the Atmosphere

Q.2

Ang:

(iii)Disruption of Food Chain:

It can change the life cycle of plants disrupting the food chain.

(iv)Climatic Change:

It can change the wind patterns;” "esultng i climatic! changies c” ovpa the World

Especially, Asia and Pacific, will, e\ thie imost ‘affected repiong, facing climate-induced

migratisa Dt'people crisis: ' :

What 1s=eirieraien? De~c,r|bt |ts Ak Jantages and disadvantages. (Application Base)
} (Science, Technology and Society Pg. #131)

1%,

[y . INCINERATION
Iefinition:
“Incineration is a waste treatment process that involves the burning of solid waste at
high temperatures between 650°C to 1100°C in incinerators ”.

ADVANTAGES
Incinerators reduce the solid mass of the original waste by 80-85% and convert the waste
materials into ash, flue gas and heat.

DISADVANTAGES

Although, the volume of solid waste is reduced effectively by incineration, it produces
highly poisonous gases and toxic ash. The flue gas includes, dioxins, furans, sulphur
dioxide, carbon dioxide, carbon monoxide, hydrochloric acid and a large amount of
particulate matter.

14.5 OZONE DEPLETION AND ITS EFFECTS
SHORT QUESTIONS

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

-

Q.4

Ans:

What is incineration? (Application Base)  (Science, Technology and Society Book Pg. #131)
(SWL 2016 G-1)
Answer given above
What are disadvantages of incineration? (Knowledge Base)
(Science, Technology and Society Book Pg. # 131)(GRW 2014)
Answer given above

Write composition of flue gas produced during incineration of waste material.

(Knowledge Base) (Science, Technology and Society bwok Pd Al 1)
COMPOSITION OF FLUE GAS v L b
The flue gas includes: - AN (=0
e Dioxins | A ' ' -
e Furans RYFAR!
° SIHDth r‘e-ux:dn - (P
o Cérhoh 1ILX de, ! \ \ )

F Galbon iohoxitle -

3 '| v el A ~senloric acid

* Large amount of particulate matter
Define ozone and ozone layer. (Knowledge Base) (MTN 2016 G-I1)
Answer given on Page# 275
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MULTIPLE CHOICE QUESTIONS

Ozone is beneficial for us as it absorbs: (K.B)

1%,

(A) Infra radiations ~—+B) Ultra viglet ra,lahr Ing
(C) Chlorofluorocarbons ' - (D0 Adr peltutants
Decreased ozone layer will incresseinifectiovs diseasa like:\(K.B) |
(A) Feyer | |\, B} Crsiera

(C) Maziie _ = " (D) Headache

Ozone i an allotropic fern of: (K.B)

(A3 Carhon! - (B) Oxygen

fC) Sulphur (D) Chlorine

The region in which ozone layer depletes is called: (K.B)

(A) Ozone wall (B) Ozone hole

(C) Ozone deficiency (D) Ozone downfall

It destroys ozone molecules: (K.B)

(A) Chlorocarbons (B) Trichlorocarbons

(C) CFCs (D) PAN

A strange bitter smell noticed near photocopier machine is of: (K.B) (DGK 2016 G-I1)
(A) H2S (B) SO,

(C) Os (D) Oz

14.4 TEST YOURSELF

Ans:

Ans:

Justify, ozone is beneficial for human kinds. (Understanding Base)(GRW 2015, FSD 2017)
BENEFITS OF OZONE

It protects from harmful ultraviolet radiations of sun. It protect us from skin cancer.

Why ozone is depleting in atmosphere? (Knowledge Base)
OZONE DEPLETION

Following are ways in which ozone is being depleted:

(i) Solar_Radiations: The ozone molecule absorbs solar radiations and dissociate
readily, i.e., self dissociation of ozone takes place.

(if) Chlorofluorocarbons: Chlorofluorocarbons (CFCs) (used as refrigerants in air
conditioners and refrigerators) are major cause of depletion of ozone_layer. These- | ¢
compounds leak in one way or other escape and diffuse to stratosptiejz. hes,e ultravip! et'
radiations break the C-Cl bond i in CFCs and generate chignng, t {ree,lag |ra| '

N |

arcl, BV sopdr il | .
These free radicals are very rea;tive TiHey, react witii azoie to forn-oxygen.
FARTw P"\——)Oz(g)+OC|

OCI —>O+CI
0+0———0,,
A single chlorine free radical released by the decomposition of CFCs is capable of
destroying upto many lacs of ozone molecules.
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Ans:

What do you mean by ozone hole? Where was it noticed first? (Knowledge Base)
(GRW 2017 -7513-2016 G=it 17
OZONE HOLE AN e
“The region in which ozone layer isGepleted I calléd nsore hole™
Signs of Ozone Depletion; ) ) :
Signs T 0ztne. depletion, were first \noticed over Antarctica in 1980s. Since, 1990s
depleticihave alsphekn re?or('ed ower-the Arctic, as well.
Whegre the Gzcrie iayer isTound? (Knowledge Base)
' ' (FSD 2016 G-I, SGD 2016 G-11, SWL 2016 G-11, MTN 2017)
OCCURRENCE OF OZONE LAYER
Ozone layer lies in stratosphere region from 25-30 km from earth’s surface.

Q.1 What is meant by filtration? Describe process for filtration of
suspended impurities.

Ans: FILTRATION

“Filtration is separation of insoluble solid particles (sand, clay, dust or
precipitates) from a liquid.”
It is carried out by filtering a mixture.

FILTRATION OF SUSPENDED IMPURITIES
Filtration is separation of insoluble solid particles (sand, clay, dust or
precipitates from a liquid. It is carried out by filtering a mixture. A filter
paper is first folded half way, then another fold is made, so that a filter
paper gets four folds. This folded filter paper is placed in a filter funnel in
such a way that on one side are three layers and on the other side is one
layer as shown in figure. The mixture (sand in water or chalk in water) is
poured into the filter paper as shown in figure.

"
- i
Residue — .~ - - :
By y | _l'-urm::*—.——
..-" J .\,_. \\\ '/V ..'\-\. \ ] i - = -
W )\’.¢.~.—-— riiter paper
Furnel-——+7 :
' '_'F Filtrate passes through the filter paper and is collected in a conical flask.

The solid particles (residue) deposit on the filter paper. It is then dried.
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Concept Diagram _
(;:!1

Atmosphere
N, 78%, O, 21%
Ar 0.93%,
CO, 0.03%

T ! yéifflwﬁf Qifﬁ‘%\@f%

m@\

' Rt
i R —
— T

Straindphiere
12-50km

oxides of carbon

¢« combustion of
fossil fuels

» greenhouse

effect
CO, & CO ¢volcanic eruptions ¢ global
N eforest fires warming
S )
T cBR I
o “cause |

b

* combustion of

el 11
—a \__‘.....
|

C mav.y et/ lia

. oxides of sulphur fossil fuels P I [afedxio @ =
l S0, & SO, ° volciinig erunt |om. IR ] W human as
E L fo'an ﬂ9> _ '_ ANEPAN [ | well as
\ _: --HC.F-" L \ . aquatic life.
\ 'R\ '_:,a-,)\{‘_./_/ ' \ ( cause \ * damage
N\ \ A T e VM- buildin
i*‘““—*—‘— | ¢ combustion of | dtl gs.
T s a6 . . ants
W |_ omd'“ of mitrogen fossil fuels in p
\ , , crops.
L NO, internal combustion ) P
engines e increase ’
\__soil acidity. W,
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ANSWER KEY

MULTIPLE CHOICE QUESTIQ)]
RDDUCTION
B

C
B

14.1 COMPOSITION OF ATMOSPHERE
14.2 LAYERS OF ATMOSPHERE

&

A |
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ROLE OF GOVERNMENT TO CONTROL POLLISLIQNES

14.4 ACID RAIN AND ITS EFFECTS

> 0O >» | O

14.5 OZONE DEPLETION AND ITS EFFECTS

EXERG

Mmmum JESFONS]

About'99% atardspnzie'y inass lies within: (7. B)
| L (MR 2013, FSD 2016 G-1&I1, 2017 G-11, DGK 2017, SWL 2017)

(a) 29 kilomnatre | |1 (b) 35 kilometres
el kiipnbetres™ (d) 11 kilometres
) epending upon temperature variation, atmosphere is divided into how many regions?
K.B
(GRW 2013, BWP 2016 G-11, MTN 2016 G-II, SGD 2017, FSD 2({17 G)-I)
(a)One (b) Two
(c) Four (d) Three
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3.

10.

11.

12.

13,

14.

Just above the Earth’s surface is: (K.B) (LHR 2014, SWL 2016 G-1I, MTN 2017, RWP 2017) __.

(a) Mesosphere (b) Stratosphere

(c) Thermosphere _-{d) Troposbheie~, b

A group of gases that maintains wemper:I ure o, a*rr ospherelis: /K. B,

(a) Carbon dioxide and wareriva prJLrs (b‘ Nit roqen ar'd ‘carbon-dioxide
(c) Ox /gﬂ anc-vater ¥ ’lpUL s | ,' {ay’'Nitrogen and oxygen

The Eartl:; atmcsp hert ig m&tmg hotter because of: (K.B)

(;a; r crea.sng cnacentration of CO (b) Increasing concentration of CO,
{.r,) i.'lcreaéing concentration of O (d) Increasing concentration of SO,
Which one of the following is not a Greenhouse Effect? (K.B)

(@) Increasing atmospheric temperature (b) Increasing food chains

(c) Increasing flood risks (d) Increasing sea-level

Normally rain water is weakly acidic because of: (K.B)
(LHR 2015, SGD 2016 G-11, MTN 2016 G-I, GRW 2017)

(@) SO gas (b) CO; gas

(c) SO, gas (d) NO; gas

Buildings are being damaged by acid rain because it attacks: (K.B) (SWL 2017)
(a) Calcium sulphate (b) Calcium nitrate

(c) Calcium carbonate (d) Calcium oxalate

Acid rain affects the aquatic life by cloging fish gills because of: (K.B)
(SGD 2016 G-11, RWP 2016 G-1)

(a) Lead metal (b) Chromium metal

(c) Mercury metal (d) Aluminium metal

Ozone is beneficial for us as it: (K.B)

(a) Absorbs infrared radiations (b) Absorbs ultraviolet radiations
(c) Absorbs chloroflourocarbons (d) Absorbs air puII_utan_fs,H-'

Which one of the following is not an air psilutant? (kK.5)
(a) Nitrogen - L (75 Carbon rnon )x de

(c) Nitrogen dioxide Vo () Okone _
Iron and siezl structu;‘e: are, jamugcd (o} (KB~ ' (GRW 2014, LHR 2014)
(@) Cal hain monox'de | ™ \ ] ~(b) Sulphur dioxide
(c) Metharie, || |\ L L T (d) Carbon dioxide
— e red radiations emltted by the Earth are absorbed by: (K.B)
{83 CCaid H,0 (b) Nand O,
(c) COz and N, (d) 0, and CO,
Global warming causes rising of the sea level. The cause of global warming is: (K.B)
(a) CO;, gas (b) SO, gas
(c) NOx gases (d) O3 gas
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15.

16.

17.

19.

20.

Which gas protects the Earth's surface from ultraviolet radiations? (K.B)
(LHR 2014, BWP 2017. RWR-2217, SGP-203.7)

(a) CO, (b) CO _ -

(©) N2 . ) Os N :

Effects of ozone depletion-are foilavving-cxeept the ong: (AL b)) (GRW 2014)
(a) Increases infectious dispases (b} Inereashe crops pradiction

(c) Caritauise, skip-caricer - \\ ““(n).Cair cause climatic changes

Which Gi€ o1 these paliutants arerisi found in car exhaust fumes? (K.B)

@GO (b) O3

(QVINOz | L (d) SO,

The process by which atmospheric nitrogen is turned into nitrates in the soil is called:
(K.B)

(a) Nitration (b) Oxidation

(c) Fixing (d) Reduction

Global warming is because of: (K.B)

(a) Absorption of infrared radiations emitted by the Earth's surface
(b) Absorption of infrared radiations coming from the Sun

(c) Absorption of ultraviolet radiation coming from the Sun

(d) Emission of ultraviolet radiation from the Earth's surface
Carbonmonoxide is harmful to us because: (K.B)

(@) It paralyses

(b) It damages lung tissues

(c) It reduces oxygen carrying ability of haemoglobin

(d) It makes the blood coagulate

ANSWER KEY

1 6 11 B 16
2712 17

3Kl & K13 BN 18
4N o Kl 14 Bl 19
5 I 10 BN 15 [E0 20
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Ans:

Ang:

Ans:

EXERCISE SHORT QUESTIONS

Explain the phenomenon of decreasing temperature in troposphers;
(n.h’)Vl Je d;fe uzme, (LHP 2

DECREASHIG OF TEMPERATURE!

In troposphere the conceriration Gf0ases lCO ana, water vapmuru) decreases gradually

with the increase of altitud, serresponlingly tmpeiatiire-also decre zases at a rate 6k per

kilometer, This-is4ie raqier, where all \_\natne“ sccurs and air crafts fly in this region.

Differefitiate betiveer, primary and'secondary air pollutants. (Understanding Base)
AL (LHR 2013, RWP 2016 G-I, MTN 2016 G-l1, SWL 2017)

DIFFERENTIATION
. "he_diiferences between primary pollutants and secondary pollutants are as follows:

Primary Pollutants | Secondary Pollutants |
Definition
e Primary pollutants are those wastes | ¢ Secondary pollutants are produced by
and exhaust products driven out various  reactions of  primary
because of combustion of fossil fuels pollutants.
and organic matter.
Examples
e Oxides of sulphur (SO, & SO3) e Sulphuric acid
e Oxides of carbon (CO, COy,) e Carbonic acid
e Oxides of nitrogen (NOy) e Nitric acid
e Ozone, Peroxy acetyl nitrate etc.
State the major sources of CO and CO, emission. (Knowledge Base) (Ex-SQ. 3)

(GRW 2015, 16, MTN 2017, FSD 2016 G-I, DGK 2016 G-I1)

SOURCES OF OXIDES OF CARBON (CO, AND CO)
Sources of oxides of carbon (CO and CO,) are as follows:
(i) Volcanic Eruption:
These gases are emitted due to volcanic eruption.
(if) Decomposition of Organic Matter:
These gases are also emitted due to decomposition of organic matter.
(iii) Combustion of Fossil Fuels:
The major source for the emission of these gases is combustion of fossil fuels (coal,
petroleum and natural gas). Fossil fuels burnt in combustion engine 2% any tvne i
automobile, kiln of any industry, or open air fires emit COZ and.CO. " | )
(iv) Forest Fires and Burning of Wood: - [ | —
Forest fires and burning of wood aiso emit t‘cz ard ,O ES va| 1I|y W her abp’ly of
oxygen is limited, emissioi ¢f CC doininates.

CO, is respol 1s1ble for. uc;\tmg up atincspherz, how? (Anowledge+U11dersta11d111g Base)
ZAR o . \ " (LHR 2013, GRW 2013, 14, DGK 2016 G-11)

\ ! LLATINU UP OF ATMOSPHERE
Carlpn mmde |s Cc lled"as a greenhouse gas because it acts like a glass wall of green

I, "I“ SR,

)lechanism:

It allows UV radiations to pass through it but does not allow the IR radiations to pass through
it. As concentration of CO, increases, less heat is lost from the surface. So, average
temperature of Earth’s surface gradually increases. This is called green house effect.
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5.

Ans:

Ans:

Ans:

Ans:

Ans:

10.

Ans:

11.

e

CO is a hidden enemy, explain its action. (Understanding Base)
(LHR 2013, GRW 2013, 14, BWP 2017, FSP-2217, MTN-205.7)
CO AS AHIDDEN ENEMY AND ITS ACT'f-‘N = [
Hidden Enemy: Nl
CO is an air pollutant. It is a healththazard h*lng a hi¢ hI / ’OOISOnL Us-ga. be fig a colourless
and odourless. Its presence cannetua roficgEaeas;ly'ar) d iead! Iy
Action.anii Exffects 0f-C8 ' -
e “Yheniinhaied Jt it Cs Wi ith h=n og\umn most strongly than oxygen thus hindering
the cupply nfloxyger in-hody.
N E‘xp'osu.re toitfie higher concentration of CO causes headache and fatigue.
«/ “Fininaled for the longer time it results in breathing difficulties and ultimately death.
What threats are to human health due to SO, gas as air pollutant?
(Knowledge Base) (GRW 2014)

THREATS DUE TO SO,
SO, is a colorless gas having irritating smell. It has following threats to human health:
e Irritation
e Suffocation
e Severe respiratory problems to asthmatic patients
Which air pollutant is produced on anaerobic decomposition of organic matter?
(Knowledge Base) (LHR 2015)
AIR POLLUTANT FROM ANAEROBIC DECOMPOSITION
CHyg is an air pollutant produced on anaerobic decomposition of organic matter.
How acid rain increases the acidity of soil? (Knowledge Base)
(BWP 2016 G-I, 17, SGD 2016 G-11, RWP 2016 G-I, MTN 2016 G-II)
INCREASE IN ACIDITY OF 1L
Acid rain increases the acidity of the soil due to the presence of a number of acids like
H,SO,4, HNO3; and H,SOj3 present in it. These acids decrease the pH and increase the
acidity of soil.
Point out two serious effects of ozone depletion. (Knowledge Base)
(GRW 2014, LHR 2015, SWL 2016 G-11, MTN 2016 G-I, BWP 2016 G-1)
TWO SERIOUS EFFECTS OF OZONE DEPLETION
Two serious effects of ozone depletion are as follows:
Q) Decreased ozone layer will increase infectious diseases like malaria.
(i) It can change the life cycle of plants disrupting the food chain.
How ozone layer forms in stratosphere? (Knowledge Bas<) < - -
_(GRWR014, LHR-2015 R\WF, L'mc |§L|1 SWL 1016°G- 1)
_O_R""ALQN,Q_C‘;O_J ~ LAYER | _
Ozone Iayer forms in atmusphe g l'y *ke 1s: ouxtmn, 01 bn’ ox,gen alom with an oxygen
molectiie,in 1He mid.of st atospie ' -
}@

& '. (A1
| O +32(]) 5)

[ e

(exothermlc reaction)

Whg: the 75% (f the anm; ospherlc mass lies within the troposphere?

(Understanding Base) (LHR 2013, 15, GRW 2014)
- ATMOSPHERIC MASS IN TROPOSPHERE
About 75% of the atmospheric mass lies within the troposphere which extends 11
kilometers from earth surface and this is due to gravitational force of attraction of Earth.
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12.  How ozone layer is being depleted by chloroflourocarbon? (Knowledge Base)
(LHR 2013, SGD 2016 G-11, BWP.2%1i6 Gill, FSTr2617)

1%,

Ans: DEPLETION OF OZONE LAYER BY¥ CHC ,,_s .

Chlorofluorocarbons (CFCs) (used &s refrigeronts in alr fonditicners ang-refrigerators)
are major cause of deplet| niof czant fayer Tres» ¢corppounids-legk in one way or other
escape 2na Ciffuse_to-sirathsphere. These' uLtrov.ﬂlP* radiations break the C—CI bond in
CFCl3 :mj gensrate, chicrine fr a rcA calses

FL,I ———CFCl, +C|

RN ' 0. +Cl——0, +OCl

3(9) 2(g)
OCl——O+ClI
0+0 —>Oz(g)

A single chlorine free radical released by the decomposition of CFCs is capable of
destroying upto many lacs of ozone molecules.

Ozone Hole:
“The region in which ozone layer depletes is called ozone hole ”.

EXERCISE LONG QUESTIONS

Q.1  Write down the significance of atmospheric gases. (Knowledge Base) (SGD 2014)
Ans: IGNIFICANCE OF ATOMOSPHEREI ASE
Atmosphere:
“Atmosphere is the envelope of different gases around the Earth. It extends continuously
from the earth’s surface outwards without any boundary.”

Atmosphere Gases:

The percentage composition of atmosphere by volume is as follows:

Gas _ Y , -
’\iitroge_r._--f' A W7oy LY '
A L Oxen T T200e
S0 O T T g s 093
_ N, _ \ [=Carbon dioxide 0.03
A J'I' | I_é..q.lﬁ--flcance of Atmospheric Gases:

(i) Nitrogen:
78% of atmosphere is nitrogen. It is necessary for the safety of life on earth. It controls

CHEMISTRY-10 287



Chapter-14 Environmental Chemistry — | the Atmosphere

Q.2

Ans:
Q.3

Ans:

Q4
Ans:
Q.5
Ans:
Q6 _

A

9.7

the fire and combustion processes, otherwise all the things around us could burn with a
single flame. 2
(ii) Oxygen: ) i
Oxygen is a life gas fo/ animals-—~Arimals' akz in' ¢xygen \durirg resbiration. It is

1%,

necessay 101 burningurugess.

i ocz:\ | 1 ()L

Tre 20, f(\im_.i‘ A iaycr around the Earth like an envelope. It allows the heat rays of the
éJr.' 0 paés through it and reaches upto the earth. These rays are reflected from the Earth
surface and go back to upper atmosphere.

Normal concentration of CO, layer retains enough heat to keep the atmosphere warm. So,
normal concentration of CO, is necessary and beneficial for keeping the temperature
warm. Otherwise, the Earth would have been uninhabitable. The Earth’s average
temperature would be about —20°C, rather than presently average temperature 15°C.

It is a life gas for plants because they synthesize their food by using CO,

(iv) Ozone:

Ozone layer surrounds the globe and protects Earth like a shield from harmful ultraviolet
radiations of sunlight which can cause skin cancer.

Give the characteristics of troposphere. Why temperature increases upwards in this
sphere?

See LQ.3 (Topic 14.2)

What are the characteristics of stratosphere? Why temperature increases upwards
in this sphere?

See LQ.4 (Topic 14.2) _ L

CO; is necessary for plants but why its increasing co.qc_c;*-t'r_at‘ifj.;]_i's _al:-'lrlm_i.'"‘._ gipriiz
See LQ5 (Topic14.3) — \ [~

Why CO istponsiderec-a Fealth nazard?, ) |

|4, -

See SQTi’?:‘-’T‘hi-‘_iC 1‘4.3)- e \) \ -

Dafine 2cifl\rail. How'it Torms and what are its effects?

5Bl I (Topic 14.4)

Compounds of sulphur are air pollutants. Describe the sources of these compounds

along with their effects.
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Ans:

Q.8

Ans:

Q.9

Ans:.

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.1
Ans:

See LQ. 3 (Topic 14.3)

Where does ozone layer lie in atmosphere? How it is depleting anefiow we cail-
prevent its depletion? - | | ..
See LQ.1 (Topic 14.5) |

Oxides-efniy rogen cause, girwe!luiion D° cribe-the sources of these
compot|n1 ' '

Gee|l Q.4 (Tnp.c 1.'1.3)

ADDITIONAL CONCEPTUAL QUESTIONS

What is a relationship between green house effect and carbondioxide?
Green house effect and carbondioxide are directly proportional to each other, Greater the
carbondioxide, more the green house effect. If the concentration of CO; in air increase,
less heat energy is lost from the surface of the Earth. Therefore, the average temperature
of the surface gradually increases.

Green house effect «« Amount of CO; in air.
How can we determine the severity of a pollutant?
Three factors determine the severity of a pollutant.
e Chemical nature of pollutant
e Concentration of pollutant.
e Persistence of pollutant.
Why normal rain water pH is 5.6-6?

NORMAL RAIN WATER

Normal rain water is weakly acidic because it consists of dissolved CO, of the air. Its pH
is about 5.6 to 6. When CO, dissolve with water it produces carbonic acid (H,CO3) which
itself is a weak acid therefore it reduces the pH of water from 7 to 5.6-6.
Why is the pH of acid rain is reduced to 4?

ACID RAIN WATER

Rain water on dissolving air pollutants (acids) becomes more acidic and its pH reduces to
4. Thus, acid rain is formed on dissolving acidic air pollutants such as sulphur dioxide .

and nitrogen dioxide by rain water. These oxides dissovlve in rain Wate an”l redisFA Tt |

pH to 4. v
What do you know about leaching- 0fson’> — T VN L

Acid rain on soil and ro. kL e ne< Nezvy .T etuls (A' —I@ 'Ub Cr, etc) with it and
dischas ge: themD me&alc |r11) nvaiani Iake" Thls water is used by human beings for

drinking p J pL5° wr |CI‘ catmc diseases.
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TERMS TO KNOW |
"l'il!

Environmental Branch of chemistry whictideals with tiie chérrice I"s and sines

Chemistry pollutants in the cnvironmen, is qaifed envirpnmenta) cliemistry.

Atmosphere Atmosphere, is thaiervilope of diferert! gases-aroun the Earth.

Troposphens ™) 1| The region ofthe aimgspiese frem-Earth’s surface upto 12 km above
ARy |9_",gltgd e pcmhu*

Stratosphare . The regior: af-the atmosphere which is up to 50 km is called

stratosphere.
The region of the atmosphere between 50-85 kilometers is called

— k= - —1 1

| IVfescstihicre

1A mesosphere.
Thermosphere The region of the atmosphere between 85-120 kilometers is called
thermosphere.
Pollution A pollutant is_a waste materi_al that pollutes air, water or soil and this
phenomenon is called pollution.
The harmful substances present in environment (air) are called air
Pollutant

pollutants.

Primary pollutants are the waste or exhaust products driven out
because of combustion of fossil fuels and organic matter.

Secondary Secondary pollutants are produced by various reactions of primary
Pollutants pollutants.

The concentration of CO; in air increases, less heat energy is lost from
the surface of the Earth. Therefore, the average temperature of the
surface gradually increases. This is called greenhouse effect.

The increase in average temperature of Earth’s atmosphere and
Global Warming oceanic temperature due to green house effect (resulting especially due
to pollution) is called global warming.

An instrument which is used to convert harmful gases (CO, NOy
Catalytic hydrocarbons etc) present in automobile exhaust into harmless
Converter substances (CO;, N, and H,0), in the presence of some catalyst like
Pd, Cd etc is called catalytic converter.

Primary Pollutants

Green House
Effect

Acid Rain of H,SO, and  HNOg is called acid rain. e I i

The region of stratosphere-£25-30 kilomateis-a W /.rrorr thﬂ earﬂ -

Ozone Layer surface) in which/tiiere is .T]aX .1.ur1 me=n ra |(,n of omne*(lOppm) IS
called 0zhne laver= " — 40 4 4 0 L T
e An allotropic; jormi ot nxy gen f,unsw*wg o tri- atomlc molecules is
Ozone =1 Y
PARTL all‘ér‘ DZOle.
AN |1un0rctmr id awvdste treatment process that involves the burning of
Incineratirm |\ L sglidavaste at high temperatures between 650°C to 1100°C in
sNINNIR ~|"incinerators.
Al Oz na‘Huole The region in which ozone layer is depleted is called ozone hole.

CHEMISTRY-10 290

A rain having a pH lower than that of natural rain due to the presence —. T\ |



o<

CUT HERE

|
|
I
|
|
I
|
I
|
|
|
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
|
|
|
i
I

N

Chapter-14 Environmental Chemistry — | the Atmosphere
SELF TEST
Time: 35 Minutes  Marksi2¢
Q.1  Four possible answers (A), (B), (C) and ‘D) to each memou are given, marlf Al
correct answer. o »<1 6)
1. Normally rain water is w=akly acitic becaude oi: | |
(A) SOzq4s” WL B €0y gas
(©sozgay |\ 1\ L T (D)NO, gas
2. tiifrre rec! rh.diétfor.,s emitted by the Earth are absorbed by:
| (A£G and Ha0 (B) N, and O,
(C) CO; and N, (D) Oz and CO,
3. The percentage of sunlight absorbed by atmospheric gases is:
(A) 2% (B) 10%
(C) 18% (D) 25%
4. Which gas is also known as life gas for plants?
(A)CO (B) O,
(C) CO, (D) NO,
5. The range of temperature in burning solid waste in incinerators is:
(A) 650°C to 1000°C (B) 650°C to 1100°C
(C) 1000°C to 2000°C (D) 500°C to 1000°C
6. The stratosphere layer above the Earth’s surface is at the height of:
(A) 85—120 km (B) 50 — 85 km
(C) 12 - 50 km (D) 0—12 km
Q.2  Give short answers to the following questions. (5x2=10)
(i) Write the composition of air? e L
(i)  Why CO;is called a green house gas? e | |7 | A=
(i CO s an hidden enemy, expiin its:;w_-ffitiqn.__" VAN [
(iv)  What are the effects of SO\ \ A\ _ | |
(v) Differertiate notwcen ol mary ﬂnd\%ﬁn naary air pollutants
Q3 Ansi /er._the.fo{Ioww,q-que;tlons in detail. (5+4=9)
(L, ..-' Detineski Kain how it forms and what are its effects? (5)
“(i)~  What are the effects of global warming? ()

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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