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TableComposition of Atmosphere
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(Producers)



Categories Gas Formula Percent ByVolume

Major Nitrogen N
2

78.9

Oxygen O
2

20.94

Water vapour H
2
O 0.1to5

Minor Carbondioxide CO
2

0.035

Trace Helium He 0.00052

Methane CH
4

0.00015

Hydrogen H
2

0.00005

Sulphurdioxide SO
2

0.000002

Ammonia NH
3

0.00001

Carbon CO 0.00001

Nitrogen NO
2

0.00001

Ozone O
3

Trace
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Fig: 33.3: Cellular Respiration
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Carbon Cycle in Nature
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Fig.33.4: The Carbon Cycle in Nature
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Table 


Air Air Pollutants Some Sources Emission N (% of total)

Natural Anthropogenic

Sulphuroxide Fossil fuel burning, industry,

    (SOx) biomass, biomass burning, 50 50

volcanoes, oceans

 Carbon monixide Incomplete combustion, methane

    (CO) oxidation, transportation, biomass, 91 9

burning, plantmetabolism

Nitrogen Oxide Fossil fuel burning, lightening, 40 60

      (NOx) Biomass burning, soil microbes

 Hydrocarbons Fossil fules, industrial processes, 84 16

     (HC) evaporation of organic solvents,

agricultural burning, plant isoprenes,

and other biogenics.

Suspended Biomass burning, dust, sea salt, 89 11

Particulate biogenic aerosols, gasto

Materials(SPM) particleconversion.
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Fig.No.33.6: The major effects of atmospheric pollutants
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Fig.33.7: Formation of Photochemical Smog
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FIG 33.8: Acid rain



25




 









CaCO
Fig
CaCO+H2SO4 => CaSO4 + CO+ HO

 
 





 



CONOCFC


Greenhouse Gases



26

The common greenhouse gases and their sources of pollution are listed below:

S no Gases Sources

1 CO2 From fossil fuel

2 NO2 From fertilizer plants, automobile exhaust and animal waste

3 CH4 From bacterial decomposition, biogas, flooded rice fields

4 CFCs From Freon, (a refrigerant), aerosol sprays

5 HALONS From fire extinguishers.

(halocarbons)





OO
OOUV






CFC



CFC
CFC


Cl* + O => ClO + O

ClO* + O*=> Cl* + O
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Table33.3: Effects of air pollutants on humans

Disease / Discomfort Caused by

Emphysema. Bronchitis CO, SO2, PAN, O3

Eye irritation, headache SO2, PAN, O3

Silicosis, Asbestosis Suspended particulate matter like silica, asbestos

Coronary artery disease Tobacco smoke

Anemia, kidney, liver damage Pb

Fluorosis, Skin Cancer Fluorides

Poisoning death CO
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Fig.34.1:

Fig.34.1: A schematically representation of Hydrological Cycle
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Fig

Fig.34.2: Anthropogenic Sources of water pollution
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Fig 34.3: sources of water pollution (i) industrial effluent (ii) solid wastes

(iii) domestic waste

A list of various types of water pollutants, their sources and effects have been summarised in
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Table34.1: Types of pollutants, their sources and effects

Pollutant Sources of Pollutant Effects and Significance

1 Pathogens Sewage, human and animal Depletion of dissolved oxygen in

wastes, natural and urban water (foul odour) health effects

runoff from land,industrial waste (out breaks of water borne

(diseases)

2 Organic Pollutants Automobile and machine waste, Disruption of marine life,

• Oil and grease tankers pills, off shore oil leakage aesthetic damage (Toxic effects

• Pesticides Chemicals used for better yield (harmful for aquatic life),

and weedicides from agriculture Industrial possible genetic defects and

• Plastics and household waste cancer; kills fish Eutrophication,

• Detergents  aesthetics

3 Inorganic pollutants Agricultural runoff Algal bloom and eutrophication,

Fertilizers  nitrates cause

(phosphates andnitrates) methemoglobinemia

Acids and alkalies Mine drainage, industrial Kill fresh water organisms, unit

wastes, natural and urban for drinking, irrigation and

runoff water industrial use.

4 Radioactive materials Natural sources, uranium mining Cancer and genetic defects

and processing, hospitals and

research laboratories using

radioisotopes

5 Heat Cooling water for industrial, Decreases solubility of oxygen in

nuclear and thermal plants water, disrupts aquatic cosystems

6 Sediments Natural erosion, runoff Affects water quality, reduces

fromagricultural land and fish population

construction sites
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Fig 35.1: Nuclear power plant in Rajasthan
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Fig35.2: Effect of radiation on skin
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Table 35.1: Effects of radioactive radiation on living beings

Type of radiation Effect on the body

α-particles Generally they cannot penetrate the skin. But if their sources are insidethe body,

they can cause damage to bones or lungs.

β-particles Can penetrate the skin but cannot damage the tissues.They can cause damage to

skin and eyes (cataract)

γ-radiation Can easily penetrate the body and pass through it.They cause damage to cell

structure.

X-rays Can travel very far and pass though the body tissues except bones. Theycan cause

damage to the cells.
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Table 32.1: Important Primary Petrochemicals from different feed stocks
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Terylen fabric




Addition Polymerization Condensation polymerization(Polycondensation)

1. Involves unsaturated 1. Involves substances with at least

monomer like ethylene, vinyl  2 functional groups like ethylene glycol (2-OH

chloride, styrene etc. groups), adipic acid(2-COOH groups).

2. Fast addition of monomers 2. Step-wise slow addition.

3. At any instant, only monomer 3. No monomer Mixtures of dimers, tri mers

and polymers are present. and tetra mers etc. are present

4. Initiator is necessary to 4. Catalyst is not necessary.
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catalyse the polymerization.

5. No small molecules are 5. Small molecules like H
2
O, HCl

eliminated.

6. Polymers made are, for 6. Polymer made are, for example, terylene, nylon,
example,polyethene, poly  Formaldehyde - resins, silicones.

propylene, polybutadiene, poly

vinylchloride.

INTEXT QUESTIONS:

 a b


iii
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Fig. 33.1: Linear Polymers Fig. 33.2: Branched Chain Polymers
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Fig. 33.3: Cross Linked Polymers
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di-n-butyl phthalate%






     





Table 33.2: Distinction between Thermoplastic and Thermosetting polymers:

Thermoplastic Thermosetting polymers

1.  Linear polymers. 1. Cross-linked polymers.

2. Weak vander Waals inter molecular 2. Chemical cross-linking make them infusible

     forces and thussoften/melt on heating. materials.  Donot melt on heating.

3. Molten polymer can be moulded in 3. Cross-linking is usually developed at the time of

    desired shape. it can be remouldedby harden irreversibly.

     heating again

4.  Examples are polystyrene, PVC, 4.  Examples are Glyptals, epoxypolymers,

      SBR, Teflon, PMMA terylene.      3formaldehyde resins.
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In natural rubber 10,000 to 20,000 isoprene units are linked together.
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Natural rubber Vulcanized rubber
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Fig. 33.4 : Process of vulcanization of rubber

Table 33.3 : Comparison of some properties of natural rubber and vulcanized rubber :

Natural Rubber Vulcanised rubber

1 Natural rubber is soft and sticky 1 Vulcanized rubber is hard and non-sticky.

2     It has low tensile strength.       2 It has high tensile strength.

3 It has low elasticity. 3 It has high elasticity.

4.   It can be used over a narrow range of 4. It can of be used over a wide range

     temperature (from 100to 600oC) of temperature (-400 to 1000o C)

5 It has low wear and tear resistance 5 It has high wear and tear resistance.

6. It is soluble in solvents like ether, 6. It is insoluble in most of the common

carbon tetrachloride, petrol, etc. solvents.
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1

1

oo

i i
n =l1 1 2 2 1 1

oo
1 2 1

i
n =l

N M
[N M  + N M +.........+ N M ] 

= = 
N +N +...........N + N







Mw


MNMNMi
Ni =MN
=NM

 =
1

oo

i i
n =l

= N M

M=
1

1 1
1 oo

i i
n =l

N M
(M ) 

N M

 
 
 
 
 
 


=

1

1

oo
2

i i
n =l

oo

i i
n =l

(N M )

= 
(N M )





= 
1

1

oo
2

i i
n =l

oo

i i
n =l

(N M )

(MW)= 
(N M )





Ni
MwMn
PDI



112

PROBLEM

          
;
Ans:

1 1 2 2 3 3
n

1 2 3

[N M  + N M + N M ] 
(M )= 

N +N +N

5
320x20,000+50x30,000+30x50,000 34x10

= = =34x10
20+50+30 100

2 2 220x(20,000) +50x(30,000) +30x(50,000)
=

20x20,000+50x30,000+30x50,000

9 9 9 9

5 5 5 5

8x10 +45x10 +75x10 128 10
= 37,647.0

4 10 10 10 15 10 34 10

x

x x x x
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PHBV, PGA, PLA PCL
(PHBV) Poly-Hydroxybutyrate-co-ß-Hydroxyvalerte:

PHBV


PHBV

i PHBV
iiPHBV


PGA:


HO-CHCOOH.

PLA:

HO-CH(CH) COOH
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S.TaTpolymers along with their structures and uses.

Table 33.4 important polymers along with their structures and uses.

S.No Name of Polymer Structure Uses

1 Polythene As Insulator, anticorrosive,

packingmaterial, household and

laboratory wares.

2 Polystyrene As Insulator, wrapping material,

manufacture of toys and household

articles

3 Polyvinylchloride (PVC) In manufacture of raincoats, hand

bags, vinyl flooring and leather clothes

4 Polytetrafluoro ethylene As lubrican t, insulator and making

PTFE) or Teflon cooking wares.

5 Polymethyl metha acrylate (PMMA) or Flexi glass As

substitute of glass and making

decorative materials.

6 Polyacrylonitrile (Orlon) In making synthetic fibres and synthetic

wool.

7 Styrene butadiene rubber In making automobile tyres and

(SBR or (BuNa-S) footwear.

8 Nitrile rubber (BuNa-N) In making oil seals manufacture of

hoses andtank linings.
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9 Neoprene As insulator, making conveyor belts

and printing rollers

10 Poly ethyl acrylate In making films, hose pipes and

furnishing fabrics

11 Terylene (Dacron)               For making fibres, safety belts, tyre

cords, tents, etc.


• 


• 


• iii
• 


• HONH
• 


• 
• 


• 
• 


PHBV, PLA
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 Dye type Characteristicstructural unit Typical examples

1) Nitro dyes _ NO
2

Maritus Yellow (2,4-dinitro-1-naphthol)
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2) Azo dyes _ N=N_

Methyl orange

3) Phthalein dyes

Phenolphthalein

4) Triphenyl methane

Malachite green

5) Anthraquinone

Alizarine (ruby red)

6) Indigoid

Indigo
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S.No. Name of pigment Composition Characteristic       Application or Uses

1. White lead PbCO
3
 =68.9% 1.Easily applied        In manufacture of paints.

2PbCO
3
.Pb(OH)

2
Pb(OH)

2
 =31.1% 2.high covering power

3.Toxic in nature
4.Yellow badly on
exposure to atmosphere
5.Soluble in alkali and
paints

2. Sublimed PbSO
4
 =75% 1.High specific gravity       In manufacture of aints

White lead PbO = 20% and refractive index.
(Basic sulphate) ZnO = 5% 2.Slow chalking out of the

film producing a rouch
surface.

3. Zinceoxide (ZnO) ZnO = 100% 1.Brilliantly white having 1. It is opaque to UV
excellent texture light and thus protects
2.Causes no discoloration from uv
even in contact with CO

2
 gas. 2.Chalkingcan be

3.More durable in prevented.
Combination with white lead

4. Lithopone ZnS=28-30% 1. Extremely fine and cheap 1.Widely used for
(ZnS+BaSO

4
) BaSO4 =72-70% pigment. cold water paints.

2. Good hiding power Not as 2.Traffic paints.
durable as white lead and zinc 3.In floor covering
oxide and oil cloth industry

5. Titanium dioxide TiFeO3 and TiO2 1.High opacity and hiding 1.In paints
(TiO)

2
Iliminite + rutile power 2.In Paper and

2.High Oil absorbing capacity textiles.
3.Spreading power is almost 3.In other industries.
double than that of white lead.

4.No tendency of chalking
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S.No. Name of pigment Composition Characteristic Application or Uses

1. Ultra marine Blue White - Na
5
Al

3
Si

3
SO

12
1.Silicate skeleton have

Green-Na
5
Al

3
Si

3
S

2
O

12
a potential influence

Blue- Na
5
Al

3
Si

2
S

3
O

12
on the colour. Colour
on the colour. Colour in
due to the fact that is
present in the form of
poly sulphide

2. Cobalt Blues Co
3
O

4
 - 30 – 35 % Very expensive and are 1.In manufacture of blue

Al
2
O

3
 - 65-70 %  not used in paints for paints

ordinary purposes 2.In aking inks
3.In marking carbon
papers and carbon
ribbons

Bluring in laundering to
neutralize the yellowish
tone in cotton and linen
fabrics.

S.No. Name of pigment Composition Characteristic Application or Uses

1. Red Lead
(Pb

3
O

4
)

Pb
3
O

4
 + PbO

1. Bright-red powder
with high specific
gravity

2.Excellent covering
power.

3.Inhibitscorrosion

1.For primary coat on
structural steel.
Inimparting red colour
to the glass for
making bangles.

2. Synthetic Iron Fe
3
O

4

1.Has dark brilliant
colour

2.High covering
power and tinting
strength

1.Widely used in
domestic paints,
enamels, floors and
paints.
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S.No. Name of pigment Composition Characteristic Application or Uses

1. Chrome Green Cr2O3

1.High Power of oil
absorption

2.It has is advan
tages such as lack
of brilliancy and
opacity

As green pigments

2. Chromium oxide
Or Guignet’s
Green

[Cr
2
O(OH)

4
]

1. As Paint for
metal surface.

2. As fast non-
fading green for
washable
distempers

1.have high overing
power

2.High corrosion in
hibition capacity

S.No. Name of pigment Composition Characteristic Application or Uses

1. Natural Black Fe
2
O

3
 - 94- 50%

Oil absorption power
is 10 - 15 kg of
linseed oil per 100 kg

In making paints for

2. Precipitated Black High hiding Power In cement emulsions and

3. Carbon Black/ 1.Increases life of
paints
2.Good tinting strength.
3.Not affected by light

Used in making water

4. Lamps Black 1.Good tinting strength
2.Resistant to high

In making black pig-
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GG















S.No. Name of pigment Composition Characteristic Application or Uses

1. Ochre Naturally occurring
yellow Fe

2
O

3

Fast to light and inert
to chemical action

In paint industry

2. Chrome yellow In making yellow paints1.Great opacity

2.High brilliance

3.High hiding power

4.High tinting strength
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What you have learnt?
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• nmnm



• 
• 


• 

CrO
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PVCPVC 
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Terminal exercise
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S. No. Class Action or Usage

S. No. Class Action or Usage

1. Antipyretics Reduce body temperature

2. Analgesics Reduce pain

3. Antimalarials Used for treatment of malaria

4. Germicides Kill germs

5. Antiseptics Kill germs (can be safely used on living
tissue)

6. Disinfectant Kill germs (cannot be used on living tissue

7. Antacids Reduce acidity in stomach

8. Anaesthetics Loss of sensation

9. Antimicrobials, Salphadurgs

and Antibiotics Kill microorganisms

10. Transquilizers and hypnotics Reduce anxiety and bring calmness

11. Birth Control Medicines

(Contraceptives) Birth control
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Poisons Oxidising agents Reducsing agents

Dyes
Acriflavine (a yellow dye) Bleaching powder Chlorine Sulphur dioxdie
Gentian Violet Hydrogen peroxide
Mercurochrome Iodine
Methylene blue

Tincture of Iodine
Phenols Iodoform

Pottasium permanganate
Phenol Sodium hypochlorite
Cresols
Resorcinol
Chloroxylenol

Others
Formaldehyde Boric acid
Mercuric chloride
Silver nitrate

35.2: Nature of some important Antiseptics and Disinfectants
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What we have learnt?
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• 
• 
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Terminal Exercise:
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36.B (Building Materials)
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Fig

Fig.36.1: Rotary kiln used in the manufacture of cement.
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Oxide Approximate Average

percentage percentage
CaO 60-67 64
SiO2 17-25 22.5
Al2O3 3-8 6.5
Fe2O3 0.5-6.0 2.0
MgO 0.1-4.0 2.0
SO3 1.0-3.0 1.5

  K2O, Na2O    0.4-1.3                -


 
COCaOMgO

R.H.



Name of the Chemical formula* Abbreviation Typical

compound percentage

Tricalcium Silicate 3CaOSiO2 C3S 54.1

Dicalcium Silicate 2CaOSiO2 C2S 16.6

Tricalcium Aluminate 3caOAl2O3 C3A 10.8

Tetracalcium Aluminoferrate 4CaO.Al2O3Fe2O3 C4AF 9.1
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OFeO


Table 36.3: Types of Glas

Types of glass MI MII Approximate  formula

Soda lime glass or Na Ca Na
2
O.CaO.6SiO

2

Soda glass

Potash lead glass K Pb K
2
O.pbo.6SiO

2
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SiO



ii NaCOKCONANOKNONaSONaO 
KO

iiiCaO, CaCOBaCOCaCOMgCO
      
MgO


iv    ZnO, PbO, PbO PbOO  PbO   
PbO


vFeldspar AlOFeldspars MOAlOSiO
MI NaK
NaOKOAlO


viBONaO


vii




viii          
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Table 36.4: Some common glass colorants

Colorant Formula Colour imparted

Oxides of iron FeO, Fe2O3 Light green or bottle green

Cobalt oxide CoO Blue

Chromium compounds Cr2O3 ,K2CrO4 Green tending to yellow

Cadmium sulphate CdSO4 Yellow

Gold powder Colloidal Au Shades of ruby




MnO 
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36.2.3 Ttypes of Glasses :
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SiOCaO NaOAlO
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iAl2O3 2SiO2.H2O

iiAl2O3 2SiO2.2H2O

iiiAl2O3 2SiO2.3H2O
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What we have learnt
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Terminal Questions
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Answers

36.1






CaSOHO
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