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7 ‘ CHEMISTRY
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1. Introduction —\\\ i

branch of science which deals with the i

COMIB s ¥

; ) g 0

hysical and Chemical characteristicg assml;‘atmt‘“ﬁ of I'
e 1"'"'“1

Chemistry is the
matter and also the I’
the different material objects.

A French chemist, Lavoisier{ 1743-1793)isregarded as £5 Eh{"'ﬂfmud
chemistry. i

1. Substance and its nature - An}rthing that accupies Space, -
mass and can be felt by any one or more of our senses is called matiﬂ,ﬁw’

Matter
v .
Physical classification Chemical classification
Y
Y Y \
Solid state  Liquid state Gaseous state
Y Y
Pure Substances Mixture
Y \ \ Y
Elen|nent Compound Homogeneous Hetrogeneous
|
v ; B !

Metalic Metalloids Non-metallic E}:gan_ic Inurg.a:ﬂc

solid State : A solid possesses definite shape and definite volume

which means that it can not be compressed on applying pressure, Solids

are generally hard and rigid. Example—metals, wood, bricks, copper etc.
Liquid State : Ali

quid possesses definite volume but no definite shape.

This means that the liquid can take up the shape of container in which it

pIace!::l. Example—water, milk, 0il, alcohol ete.
Gaseous State ; A

shape. It can be compressed to lar

Heat

Solid State _— i i
Ligui "
W ; Cool i Binbe ﬁ e
aler exists in th rec different states ]
Iceg — - ' |
—— Water —»
(Solid) s ooy

. {Liquid}
Ure substances » A si
Separated into other kinds

{Gas) nat be
‘}Eli‘: Substance (or matter) "-"*'h:i":]_'l mﬂed put®
O matter by any physical process is ¢
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fa
ces have been classified as elements and compounds
pu ™ e simplest form of a pure substance which can neither
P L a -3 - o
te] or built from simpler substances bv ordinary physical and

R
£l 1'1ll‘ﬂ u £l . *

ket . called element.
b m._-th:'rd'-" 18 €6

s nis are further classified into three tvpes (i) Metals (ij ) Non-me
[ ! .n.“: . I - .
t'lli‘i! 3'-11."1J|||_1]._'11..| | |
"\ \fetals are solids (exception mercury which is liquid at room
T pfetals - o | I "
"~ yure) are normaily hard. They have lustre, high mpand bpand also
WP juctor of electricity and heat. The conductivity of metal decreases
gri.;lmqaw in temperature due to vibration of positive ions at their Lattice
“FIEI: fxamples—lron, Copper, Silver, Gold, Aluminium, Zinc etc.
P Noremetals Non-metals are the elements with properties opposite to

ose of the metals. Thev are found in all states of matter, Theyv donot possess
:u:-tn-h'u: eption—iodine). They are poor conductors of electricity (ex ception-
:-[J].‘hitu:l and they are not r'.nailf:ab]e and ductile. Exam ples—Hydrogen,
Cybon, Oxvgen, Nitrogen, sulphur, Phosphorous ete.

cubsta

tals

yetalloids : Metalloids are the elements which have common properties
of both metals and non-metals. Examples— Arsenic, Antimony, Bismuth ete.

Compounds : Compounds are pure substances that are composed of
reo or more different elements in fixed proportion by mass. The properties
of acompound are entirely different from those of the elements from which
it is made. Example—Water, Sugar, Salt, chloroform, Alcohol, Ether etc.

Compounds are classified into two types
(i} Organic Compounds (ii) Inorganic Compounds,

Organic Compounds: The Compoundsobtained from living sources are
alled organic compounds. The term organicis now applied to hydrocarbons
and their derivatives. Examples=—Carbohydrates, Proteins, Oils, Fats etc.

Inorganic Compounds : The Compounds obtained from non-living

siurces such as rocks and minerals are called inorganic compounds.
Eamples—Common Salt, Marble, Washing Soda etc.
_ Mixtures : A material obtained by mixing two or more substances inany
definite proportion is called a mixture. The properties of the components
M a mixture remain unchanged. Example— Milk, Sea water, Petrol, PPaint,
Glass, Cement, Wood etc.

There are two bypes of mixture—

(1) Homogeneous mixture  (2) Heterogeneous mixture.

e % Homogeneous mixture : A mixture is said to be hurlungenumm if it
m:’ Uniform composition through out and there are no visible ba.:mu n;il ﬂ'u :-:;:

“Cparation between constituents. More over, the constituents can
TEH “ven by a microscope. Examples—Common salt dissqlvadl in i:sf‘tlfs
'I:Ear dissolved in water, iodine dissolved in CCl, benzene toluene @

“thyl alcohol in water.

=Y - |f it
2. H ’ eterogeneolls
- Heterogeneous mixture i
; S o . 1'|_||‘|d AFILS
does Nothave a uniform com position throu ghoutand I el lhll h:::;iluul;t:a of
WParation between the various constituents. The differentc

. A mixture is said to be h

|



- dioxide from liquid air etc.
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the heterogeneous mixture can be seen even with na ked eye. Exampl_ i
mixture of Sulphur & Sand, A mixture of Irorn filings & Sand etc.

Separation af mixture : Some methods of separation of mixtures o)

given below—

1. Sublimation : In this process, a solid
tion of heat. The vap

SubEta_;:cE pas?esd direct ing,
. o applib ours when cooled, give by
ﬁfe\:r?;inal Euhsli?aice. This method can be u?’Ed $octae EFbEtames whii
are sublime in their separation from non-sublimate m_atenals. Examples of
sublimes are Naphthalene, lodine, Ammonium Chloride etc.

2 Filtration : This is a process for quick and complete ‘mmuva] of
suspended solid particles from a liquid, by E"E’Eﬁmg.thE suspension through

a filter paper. Exam pfes——(i‘_i removed.of solid pHrFIEIES from the F:I'lgine oil
in car engine. (ii) filtration of tea from ted leaves in the preparation of tes

etc.
. 3. Evaporation : If a solution of sol
liquid gets converted into its vapours an
cess is called evaporation. Example—(
from Ponds, wells &r lakes. (it) Freparal-iﬂn o
by evaporation of water.
4. Crystallization : Thiz method is mostly used for separation and
purification of solid substances. In this process, the impure solid or mixture
is heated with suitable solvent (e.g. alcohol, water, acetong, chloroform}toits
boiling point and the hot solution is filtered. The clear filtrate is cooled slowly
hen pure solid crystallizes out. This is separated by

id substance in a liquid is heated, the
4 slowly goes off completely. This
i) Evaporation of water in summer
£ common salt from sea water

to room temperature, W
filtration and dried.

For the separation of more complex mixtures, fractional crystallization
is used, in which the components of the mixtures crystallize out at different
interval of ime. 1

5. Distillation : It is a process of converting a liquid into its vapour |
by heating and then condensing the vapour again into the same liquid by
cooling. Thus, distillation involves vaporisation and condensation both

Distillation = Vaporisation + Condensation

Thiz method is employed to separate the liquids which have different
boiling points or a liquid from non-volatile solid or solids either in solution
or suspension. Example—A mixture of copper sulphate and water or &
mixture of water (B.P 100°C) and methyl alcohol (B.P 45°C) can be sepa rate
by this method.

6. Fractional distillation: This process issimilar to the distillation proces®
except that a fractionating column is used to separate two or more volatil®
liquid which have different boiling points. Example-(i) Methyl alcohot (P
= 338 K) and acetone {bp = 329 K) can be separated by fracti L il digti"ﬂti{rﬂ
process. (ii) Separation of petrol, diesel oil, kerosene oil, heavy oil i€

crude petroleum. (iii) Separation of oxygen, nitrogen inert gassesand ¢
7. Chromatography : The name chrom atography is derived from Latifd
word ‘Chroma’ meaning colour. The technique of chromatography i |




. mce in the rates at which the com
L'I;lq“hulj":‘w n'l.-ﬂ-ﬂ:!’ 1_1-|,||.-|I:";_'.'51 ﬂf Cllmmatﬂgfﬂph}?,
] erﬂlum n (absorption) Chmmatngmph}.r
() Thin layer chromatography
) papet - chromatography
{c} High pressure liquid chromatography
Edj in-exchange chromatography
€
) Gas chromatography
< sedimentation and Decantation : This method is used when one

m_Funent is a liquid and other is an insoluble. Insoluble solid, heavier
;h:!ﬂ liquid. i.e, mud and water.

if muddy water is allowed to stand undisturbed for sometime in a
peaker, the particles of earth (clay and sand) settle at the bottom. This process
. called sedimentation. The clear liquid at the top can be gently transferred
into another beaker. This process is known as decantation,

Concept c{f cttange in state : (a) Melting Point: The temperature at which
solid and the liquid forms of the substance exist at equilibrium or both forms
have same vapour pressure is called melting point.

(b} Boiling point : The temperature at which the vapour pressure of the
liquid is equal to atmospheric pressure is called boiling point.

Liquid Water Ethanol Chloroform Acetone
B.F. 373 K 349 K 334 K 329 K

(c) Freezing Point : The temperature at which the vapour pressure of its
liquid is equal to the vapour pressure of the corresponding solid is called
freezing point.

(d) Evaporation : The process of conversion of a li;qujd into its vapours
at room temperature is called evaporation. Evaporation causes cooling.
Actually, during evaporation, the molecules having higher kinetic energy
escape from the surface of the liquid. Therefore, average kinetic energy of
the rest of the molecules decreases. Therefore cooling takes place during
evaporation because of temperature of liquid is directly proportional to
average kinetic Energy. Evaporation is affected by following factors,

(i) Nature of liquid (i) Temperature (iii) Surface area. -

(e} Vapour pressure : The pressure exerted by the vapours of liquid in
E']'-iﬂibriu]r]n W151 liquid at a given temperature is u:?..]led VApOLL PREaSULE:

apour pressure depends upon—(i) its nature and L Eermpetaters &

Higher the vapour pressure of a Fﬂfﬁ‘f“l“r liquid 1%35191;1:1?11 1_::5“1:
Magnitude of intermolecular forces present in molecules. ap P
' liquid increases with increase in temperature.

2. Atomic Stru-:l-urif e, Bk
Atom : The smallest particle of an element 15 ca

in nature.
inati not ocour free in 0
220 take part in chemical combination and does

III . y—Hﬂ' K‘ Cai_
- H © atom of the hydrogen is the smallest and lightest. Example
ete.

Ponents of a mixture are
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wilbion bia Allest particleot anelement or ¢
h!.,,'lll“-“hl ;.l.'l'l'll.'ill."l “h. B Ilhl"‘-l‘“ ﬂ:]‘t 1.I\i""tl."'l'll.‘l_"‘ Fey ””;u.l"; () '::rﬂi'lilllrhl
that can have a stable and independent exs ' 2 N

v
o T S {8 _ " .
; Mote - A mehe is a collection of 6023 X107 particles. It means thay
i LA . & LY
21
L mole — 613 x 1L
B x Ili‘lI aloms
6023 % 108 molecules

1 omwele atonm
1 mole molecule
! mole fon =6.023 x 107 ions
1 mole mangy - 0023 = 107" mangoes
| mole Apple - 6023 x 1o .1.|'||'rln.'ta1
Avoradro's Number @ The number 65,023 x 1077 is called Avogadey
Number.

: ' Ll 1 J l|
Adoriie Mass -1 is the ratio of mass of one atom of the clement to i.’.”-l
part ot the mass of one atom ol carbon-1.2. -

Mass of one atom of the element

.".'kti.““.lt' mass of an l.'tl-'lﬂi."l“ =
— w ass ab ong atom ot I:JTL"‘HTI'IE._]
b

i ; ..
Actual mass of 1 atom of an element = atomic mass mn amiu > L.ob = 10"¢

yolecular mass : It indicates how many times one molecule of a

. . 1 s : ~
substance is heavier incompanson to 2 th mass of one atom of Carbon-12,

Constiluents of an atom :Fundamental particles of anatom are Electron,
Proton & Neutron.
Electron : (i) Electron had been discovered by J.J. Thomson,

(i) The name of electron was given by Stoney.

Jative i
———  — 1 unit

iti)  Charge on an electron :
: Lk CNgtwolute 1.6 = 107" coulomb

or—4.8 = 10° " 5.0,
relative

(iv) e [1,000543 amu
V1 Mass ol an electron _ -
sheolule 51 % 1% g L
harge | ¢ . . -
(v) ﬁ { : ) ratio of electron = - 1.76 % ][l*‘{-:
mMass b B

(vi) An electron was obtained from Cathode ravs e:qpurht'u.‘nt:.ﬂ.

Proton : (i) A proton had been discovered by Goldstein
(1) A proton was named hl.* Rutherford.

relative

o , + 1 unit
(i) Charge on proton _< alvsalute

- + Lox 10 " C
or 4 4.8 % 10 " esan.

LOUZ03 amu
oo absolute 1673 % 10— "

melative

(iv)  Mass of proton



chatBt patio for proton = 9.58 x 10* &
(v ‘;T;:.:Eﬂﬂ was obtained from anode rays experiment.
I:-":rﬂ on - (i) A neutron had been discovered by James Chadwick.
) CharpEom DEiOn—ErR

—— L.00B63 amu
i) Mass of proton — absoluts:
fiil M 1.675 x 1024 g
charge

o GlTBT patio for neutron = zero
(v} “mass

(v) A neuatron was obtained from radioactivity phenomenon.

9a. 4 3 12 1
4”’" v EHL i—particle f C+ un
atomic number (Z) : The number of proton or electron in an atom of
(he element is called atomic number. It is denoted by 7.

Z =e¢=p where, e=no. of electrons and P = no. of protons.

Mass number ( A) : The sum of number or protons and neutrons in an
stom of the element is called mass number. It is denoted by A

A =p +n where, p=no. of protons and n = no. of neutrons
2
Let, ”Mﬂ,

InNa, Z=11, A=23 and,
e=11, p=11
n=A-p=23-11=12

Isotopes : These are atoms of the elements having the same atomic
number but different mass number.

[sotopes of Carbnn—:f{f, LE'C, :]‘E

Isobars : These are atoms of the elements having the same mass number
but different atomic numbers, e.g.
4 0., 40
: Ar

& Kr EH
IH 14 20

lsolones : These are atoms of different elements having the same number
of Neutrong,
14 15 16
i ; N, 4 O
Isoelectronic - These are atoms/molecules/ions containing the same

Wmber of electrons. 2
(i) O, F~, Ne, Na', Mg?" (i) CN7, N, 03" etc.

Thomson’s model of an atom : According to Thomson, an atom is
treated aq sphere of radius 10 cm in which positively charged particles are
““i“fnrrnaliy distributed and negatively charged electrons and embedded

ough them. This is also called Plum-Pudding model of an atom or water-
Ylon model of an atom. i 1
| Rutherford’s model of an atom : On the basis of scattering experiment,

_ R : clear atomyj
ii ::J:fi“' rford proposed a maodel of the atom which is known as nu r atomic
Ode],
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According to this model, 5 o adt

(i) An atom consists of a heavy positively charge - nucleus yhy
all protons and neutrons are present. Protons & neutrons are collecjy,
called nucleons. Almost whole mass of the atom is contributed by
nucleons.

(ii) Radius of a nucleus = 100" em

Radius of an atom = 10 em
Radius of an atom = 10° times of the radius of the nucleons,

volume of atom 3 10" 1015

(iii) B RSSO |

volume of a nucleus in[lﬂ'm}a 10~

L=

So, volume of an atom is 10" times heavier than volume of a nucleys,

(iv) Electrons revolve around the nucleus in closed orbits with high
speed. This model is similar to the solar system, the nucleus representing the
sun and revolving electrons as planets. The electrons are therefore, generally
referred as planelary electrons.

Spectrum : When white light is allowed to pass through a prism, it splits
into several colours. These seven coloured band is called spectrum.

A A COSMIC rays e
v B = Red
e K ) = Orange
st {‘? ¥ o= Yellow
Visible = Green
b : i . 3 | Lr
VB rays AR O O g g N B B = Blue
- = Indiga
# Microwavo ¥ bl
Radiowave '

Zeeman's effect : When spectra
placed in a magnetic field, they
called Zeeman's effect.

Stark’s effect : When s
placed in electric field, the
called Stark’s effect.

1 lines obtained from atomic spectra is
are splitted into number of fine lines, thisis

pectral lines obtained from atomic spectra is
y are splitted into number of fine lines this is

Thomson's model Plum pudding model (watermelon model)

Rutherford's model Nuclear theory

Bohr's model Concept of Quantization of energy.

Photon & quanta,

Orbital : elliptical & spherical

| Dual nature of electron
H-T*u-:c_nberg‘ﬁ Uncertainty Exact position & momentum can not be
principle determined simultaneously

wave nature of electron,

Planck’s Quantum theory
Sommerfeld’s model

dE-Brng]il_-*:-; equaltion

Schrodinger's wave
equation
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3, "eriodic classification of Elements
1 of pt'.‘fi'i"di': table—Muondeleoew,
thert ; .
Fa rrangement of the known elements in certain sroupsin such a way
£ e

the elements with similar properties are grouped logether is known

ifica Lon of elements.
s of P-._‘rim‘lir classification :
e L] j ; .
Gt .ul | avoisier classified the elements into metals and non-metals.

2l lhﬂt
.1- L‘l-'l'q"ﬂ

» pobereinier ‘s Triads :In 1829, Dobereiner, a German chemist arranged
5 aelements with similar properties in gro ups of three insuch a way that

Jrtal ;
l;' atomic MAass of the middle element was nearly the same as the average
th.mic masses of the first and third elements.
an?
Triad Lithium Sodium Potassium
Alomic mass 7 23 39
atomic mass of sodium = 39: L - :l_l_f' .

But only few elements could be covered under triads,

3. Newland's law of octaves : In 1866, John Newlands, An English
Chemist proposed the law of octaves by stating that, When elements are
arranged 1 order to increasing atomic masses, every eighth element has
properties similar to the first, just like musical notes,

But this generalization was also rejected because it could not beextended
to the elements with atomic mass more than 40,

4 Lother’s—Mayer’'s atomic volume curve: In 1869 Lother maver plotted
agraph betweeen atomic volume of the elements and their atomic mass and
he pointed that the elements with similar properties occupy similar position
in the curve.

5. Mendeleev’s periodic law : The physical and chemical properties of
the elements are the periodic function of their atomic masses.

Mendeleev's arranged the elements known at that time in increasing
order of atomic masses and this arrangement was periodic table.

In perindic table : 1
Horizontal line is called periods.
Vertical line is called group.
'n Mendeleev's periodic table :
Period— 7
Group— 9 (I, 11, 111, IV, V, VI, VII, V111, Zero)
6. Modern Periodic law : Modern periodic law was given by Moseley.
ﬂccn;}r;_']ing to MEHEIE}' « “The |_1]1}'Sil:ﬂl and th'_"n‘l.il:..'li |':1"l..lrﬂ."l'lil..‘:i of the
lehanan are the periodic function of their atomic numbers.

N modern periodic table ;

Period— 7 Group— 18

Modern periodic table are classitied as :
(i) s-block (ii) p-block
{iii) d—block (iv) _f—hlnck

e
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s—block @ Alkali & Alkaline carth metals.
p—block : Chalcogen, Picogens, Halogens and inerl gases.,
d—block : Transition elements.
f=block : Inner transition clements.
Periodic properties :

(i) Atomic radii : The distance from the centre of the nucleus to the
outermost shell containing electrons called atomic radius.

It is not possible to measure the absolute value of atomic radius of an
element. However, it may be expressed in threed ifferent form covalent radij,
metallic radii, Van der wall radii.

Van der wall radii > metallic radii = covalent radii.

(ii) lonic radii : The effective distance from the centre of nucleus of the
ion upto which it exerts its influence on the electron cloud is called ionic
radii.

Anionic radii = atomic radii > cationic radii

(iii} Ionization Potential (I.P):The amount of energy required o remove
an electron from isolated gaseous atom is called lonizalion Potential (L1%)
or lonization Energy (L.E.}

Alg) — ¢ + Energy required 07y — A’ (g)

(iv) Electron atfinity (E ) : The energy released during addition of an

extra electron in isolated gaseous atom is called electron Affinity.
Alg) + e —» A7 (g) + Energy released
Chlorine (C1) has highest E value.

(v} Electronegativily (E ) : The relative electron attracting tendency
of its atom for a shared pair of electrons in a chemical bond is called
electronegativity.

Fis the most electronegative atom
P + EIi

" Ee
E_value > 1.7 (ionic compound)
E_value < 1.7 {polar covalent compound)
E_value = 0 (nonpolar compound)
tvi) Lattice Energy : The amount of energy released during formation
of one mole of ionic compound from its comstituent jons is called Lattice
energy.

(vii) HydrationEnergy :Theamountofenergy released duringdissolution
of one mole of compound into water, is called hydration energy.

Ifhydration energy > Lattice energy, then compound is soluble in water

and if hydration energy < Lattice energy, then compound is insoluble 0
water.

4. Chemical Bonding

The force that holds together the different atoms in a molecule is called
chemical bond. There are many types of chemical bond.



Chemistry

{onic pand or (Electrovalent bond) "
It-‘ef ofone or more electrons from on

" Example—

: n.[a} Formation of NaCl :
/f"—'i. "[- - g
Na* Ll — Nyt +Cl:
T ;..' — NEI:' Cl_

condition of ionic bond : L lonization energy of meta|

i, Electron F:Iffitr'Lit}r' of non-metal should be high.
properties of ionic compounds ;

(2) Tonic compounds have high melting point & boiling point

(b) lonic compounds are good conductor of electrici .
or in water.

. {¢) Ionic compounds are bad conductor of electricity in solid state.

(d) lonic compounds are soluble in water.

(¢) lonic compounds are insoluble in non-polar covalent like Benzene,
Carbon tetrachloride etc,

Covalent bond : A bond formed between two same or different atoms
b}, mutual contribution and sharing of electrons is called eovalent bond.
:r-E:am]:rIE—

(a) H, molecule :

§ L3O v =

(b) ClL, molecule :

 @om

le) CH, molecule :
| H
2 |
EREGD — 1
5 IL

[;;?Pérﬁf'ﬁ of covalent compounds G
ovalent co ds have high m.p. i 5 . aphite)
Eb] They are Eenrrallzt?;;nbad conductor of electricity (exception Brap

{c] They are generally insoluble in water ¢ like benzene, acetone,

9 They are generally soluble in organic solvent i

{ gﬂumfﬂrm etc.

Ovalent bonds are directional. is a special tyPe

A T— 5 e ~rdinate bond 15 3 The
mfﬂ".rmell'_imﬂte bond (or Dative bond) : €0 Orelectrcnﬂ tor other atom A \

d in which one atom donates

should be l1ow.

ty in molten state
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denoted by —*. by

iy r—

__l“““” . A l‘l-Uﬂl-i [nnnud l_‘r}" the ]'II'IL‘EH' D‘-’urhppin
B of

ma '[_uu'u_]_ LSince, the extent of overlanm:
¢ o-bond 1s a strong bong R

Siemia bond (e
.1lnmi1': orbitals 1= called s _
atomic orbitals n a-bond in large. Henc ! |

Pi-Bond (-bond ) A bond I'nrrm'{! by l|:u.' :nc! :..-q.-u:rm.__- (orlateral overlap
of atomic orbitals 18 called pi-bon d. since, In this case, extent of overlappind
of atomic orbitals is lesser than u-bond. 50, a-bond is a weak bong,

M N It
B B » Bieg=0§ NTEEH
3 It

Bond enersy - The amount of energy required to break one mole bong,
of a particular type between the atoms in the gascous state of a substancej
called bond energy. The bond energy depends upon the following factors |
11. Multiplicity of bonds.

. Size of atom
Greater the size of atoms, Lesser will be bond energy.
Creater the bond multiplicity more will be bond energy.
Bond energy : Single bond < double bond < triple bond
Bond length : The average equ ilibrium distance between the centresof

the two bonded atoms is called bond length. The bond length is influenced |
by the following factors— !
(i) Size of atoms (ii) Multiplicity of bonds
Greater the size of atoms, greater will be bond length.
Greater the multiplicity of bonds, lesser will be bond length.

Hvdrogen bond - When hydrogen atom is present between wo most.
electronegative atoms (N, O, F) then it is bonded to one by a covalent hﬂﬂdi

and to other by a weak force of altraction which is called hydrogen
o clc. It is denoted h!l" ______ _ .E.\'ﬂn]'!"lfl_‘— } |

(i) (HF),
e B R
(i) (H,0)

- o, H_ ?-"u H - D
H
OH o’
NO.
(i) 2

O—Nitrophenol

I__-_—_—
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are two type of hydrogen bonding
ermolecular hydrogen bond.

i) jntramolecular hydrogen bond.,
mwnﬂglecular hydrogen bond arises when h
- two or more molecules. In this case m
% due to molecular association.
H —— F :esen B =— F .. l"l. R -

When hydrogen bonding occurs within a molecule then it is called

\_.molecular hydrogen bonding. Due to cyclisatio
g'iﬁ’f]?ﬂund decreases in this case. i n m.p. & b.p. of the

There
(i Int

vdrogen bonding oecurs
-P. & b.p. of compound

Due to intermolecular hydrogen bonding between alcohol and water.
alcohol is soluble in water.

H
CH,— O —H = 0 { :
Methyl H
aleohol Water

5. Oxidation & Reduction
Owidation {old concept) : Oxidation is a process which involves either

of the following—
(i) addition of oxygen (ii} removal of hydrogen

(i) addition of electro negative element or group
(iv) removal of electro positive element or group:

Mg + O, — 2MgO (oxidation of Mg)
HES 4Gk —» oHC1 + 5 (oxidation of H,5)
Fe + 5 — » Fe5 {oxidation of Fe)

(oxidation of KI)

2k + HO, —* JKOH + L

on is a process which involves either

Feduction (old concept) : Reducti
of the following—

.{.i] addition of hydrogen

liii) addition of electro positive element or group-

i) removal of electronegative element or group-

(ii) removal of oxygen -

:n of CL,)

Hz + . —e 2HC] [reducl'!nn 2
Cud 4+ o —w Cu * CO (reduction of CuQ)
(reduction of HgCL)

HgCl, + H Hg,Cl
2 B E—— Ba—2 . of FeCly)
2F + 2HCI (reduction 3
eCl, + H, —» 2FeCl, on  ACCOR ding to modern

Mod, |
: s f elgetrons 1 cale o . of electron= is
t% 4 oxidation whereas gai

loss of electrons is calle
Uction. Example : . ——
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Na p— - Na® + & (oxidation of Na)
Z i EmtT e (oxidation of Zn)
“ -
clL + 2e —* 20T (reduction of C)
52 a3 % s e RS (reduction of :-_:,]‘
E - -
Oxidising agent (O.A.) A substance which undergoes reductig, ]
called oxidising agent
Culy # € —» Cu + CO
Oxidation = C, Reduction= Cu, Oxidising agent - Cul)

—0, O, H,0, KMnO,, K,Cr,0; ete.

Example:
Reducing agent (R.A A substance which undergoes oxidation is callgg.

reducing agent.
HO + C — CO + H,

Oxidation— C, Reduction— H,0O, Reducing agent— C

Examples— H., 0O, H.S 50, C SnCl, etc.
Redox Reaction : A reaction in which both oxidation and reduction takes
place simaltaneously is called redox reaction.

Example—
CuQ + € —» Cu + CO

Oxidation — C, Reduction — CuQ
Oxidation number (O.N.) : The charge present on atom in molecule or
ion is called oxidation number. It may be zero, positive or negative,
Rules for delermination of oxidation number :
(i) Oxidation number of an atom in free state is zero.
(ii) Oxidation number of alkali metals (Li, Na, K, Rb, Cs) in molecule
is always +1.

(iii) Oxidation number of alkaline earth metals (Be, Mg, Ca, Sr, Balina
molecule is always + 2

i i i + 1) hyd . 101
(iv) Oxidation number of hydrogen {{ ) hydrogen ior

(— 1) hydride ion
(—2) oxide
(v) Oxidation number of Oxygen —(-1) peroxide

- % supfmxide

(vi) Sum of Oxidation number of atoms in a molecule is equal I? zet
(vii} Sum of oxidation nu . ni
G mber of : i i al to mag
of charge with sign. f atoms in a ion is equa
Oxidation Number of Mn in KMnO . -
Let O.N. of Mn = x o
l+x+(2)x4=0
l1+x-8= 0
 Xx=+7
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HiLi:‘!illl‘ Nllm}-‘k'r of Crin K?Cr_.['},_ . N
: Let ON. ofCr=x r
122 +xx2+ (=2 =7 =0
5+ 2v=14=10
y=+ (3]
E]:..'{i.iﬁtinn I""'«::UH‘.Il.'J'f.'I' of C in Cl.ll--l'.'_zf')“ £
Let O.N. =X
yx12+1x22+(=2) %11 =0

12x +22-22 =)

Decompuosition reactions : In these reactions, compound either of it
r 1 1.;

awn or upon heating decompaoses to give two or more com ponents out
of which al least one is in the elemental state. -

A
2NaH (s) —» Na(s)+ H, (g)
A 3
2H,O0(l) ——= 2H,(g)+O,(g)

Combinationreactions: Incombinationreactions, compoundsareformed
as a result of the chemical combination of lwo or more elements.,

H, () + 50, () —> HO,

C(s) + O, (g) —= CO,(g)

3Mg (s) + N,(g) — MgN,(s)

DJ-.SPIILEL’.THIE.'T'I’E reactions : In these reactions, an atom/ ion present in a
compound gets replaced by an atom/ion of another element.

FeSO, (aq) + Zn (s) — Zn S0, (ag) + Fe (s)

MgO (aq) + 2 Na (s) — Na,O (aq) + Mg (s)
Disproportionation reactions : The chemical reaction in which only
";':lf-‘ substance is oxidised as well as reduced simultaneously is called

Eproportionation reaction.
Cl, + 2NaOH ___ » NaCl+ NaQCl+H,O

P, + NaOH +2H,0 — 2NaH,PO,* 2PH,
r more atoms or E,T'ﬂl.lpﬂ
r replaced by suitable

* Substituss
“litution reaction : In these reactions, one 0
ent in organic molecule get substituted ©

ANoms g groups.
C,H,Cl + KOH (aq) — C,H;OH + KCl
Elh‘j’l chloride Elh}'l aleohol

et ralie : water
1 i lisation reaction : When an acid reacts with a base, salt and wa

C .
€d. This reaction is called neutralisation reaction.
acid + base ——» salt + waler
HCl + NaOH —» NaCl + H,0
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7. Reversible reaction :

[ucent’s General Knowledge
A reaction in which reactants combine f

mbine to reactants is calleq m:? fﬁnn j['

products and again products r€co ersity,

reaction.

]
¥

Nz {E} * 3H1 {E] -— mHa {E}
Irreversible reaction : A reaction which proceeds in only one direc E
is called irreversible reaction. Om f

Caco, (s) ——» Ca0 (s) + CO, ()

6. Acids, Bases & Salts
Acid:
An acid is a substance which
(i) is sour in taste
(i) turns blue litmus paper into red
(iii}) contains replaceable hydrogen . . .
(iv) gives hydrogen ion (H") in aqueous solution (Arrhenius theorer)
(v) can donote a proton (Bronsted & Lowry concept]
(vi) ean accept electron (Lewis theorem)

Uses of acid :

\] ¥-
strong-acid weak a-:u:l‘ ter
(completely ionised in water) (partially ionised in W2 H
HCI, HNO,, H,SO, | CH,COOH, H,CO, H
Classification of acids
\J \
Hydra acids 3 ' - Oxy acids HIO,
NH,, H,8, HCl, HBr, HF HNO,, H,50, HClOy

1. Asfood:
(a) Citric acid — Lemons or oranges (Citrus fruits)
(b) Lactic acid — sour milk
(c) Butyric acid — Rancid butter 3
(d) Tarteric acid — Grapes |
(e) Acetic acid — Vinegar i
() Maleic acid — Apples i
(g) Carbonic acid— Soda water aerated drinks
(h) Stearic acid — Fats _
(i) Oxalic and — Tomato, wood sorrel.
Hydrochloric acid (HCl) is used in digestion
Nitric acid (HNO,) is used in the purification of gold & silver. _
Cone. H SO, and HNQO, is used to wash iron for its galvanization-

2
3
4
5. Oxalic acid is used to remove rust spot.
6. Boric acid is a constituent of eye wash.
7. Formic acid is present in red ants.

8. Uric acid is present in urine of mammals

Strength of acids

¥
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o acied s The number of removable
L I‘ . ke
pasicity of that acid,

id (one removable ' jon) — HC, HNO,

hydrogen ions from an
b

L call
! [rasic b

§ L L — 4 .
pibasic acid (two e movable H" ion) — H,5Q,, H,CO,, H PO,

Tr'l'-’-“"‘i“ acid (three removable H' jon) — H_.LI’CI4

Acid

e

catrength (i) HF < HCl = HBr < HI
(i) CH. COOH = F-]ES{)J “ HNG]-r: HCl

B It 1

(i) HCI present in gastric juices are responsible for the digestion.
(i) Used as bathroom cleaner.
(i) As a pickling agent before galvanization.
(iv) In the tanning of leather.

(v} In the dying and textile industry.
(vi) In the manufacture of gelatine from bones.
Uses of HINO,

(i) In the manufacture of fertilizers like ammonium nitrate.

(i) In the manufacture of explosives like TNT (Trinitro toluene), TNB

(Trinitro benzene), Picric acid (Trinitro phenol) etc.

(i) Mitro Glycerine (Dynamite)

liv) Found in rain water (first shower)

(v) It forms nitrates in the soil.

(vi) In the manufacture of rayon:
{vii) In the manufacture of dyes & drugs.

Uses of sulphuric acid (1 1.50))

(i) In lead storage ha;ttur}.u

(ii} In the manufacture of HCI.
[iii} In the manufacture of Alum.
~ {iv) In the manufacture of fertilizers, drugs, detergents & explosives,
Use of Boric acids : As an antiseptic.
Uses of Phosphoric acid : d
(i) Its calcium salt makes our bones.

(ii) Tt forms phosphatic fertilizers. T
(iii) FE};‘-" is involved in providing energy for chemical reactions in our
body.

%S 0l Ascorbie acid : Source of Vitamin C
ol Citric acid : Flavouring agent & food preservative.

ol Acetic acid : Flavouring

Bpe Indicator properties of an acid
BN & fond preservalive, prop

Usey of Tartaric acid : (i) Souring Indicator Colour changes

S5 for pickles (ii) A component of Blue litmus paper turns red .
CSNg powder (sodium bicarbonate Methyl orange Form vrange to pink
aric acid) Phenolphthalein Remains colourless
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Bases : .

A. Base is a substance which Indicator properties of baspe
(i) bitter in taste Indicalor Change of colog,

(ii) turns red litmus paper Red litmus paper turns blue

into blue
(iii) gives hydroxvlions (OH")
In aqueous solution.

Methy] orange

from orange to vellow

Phenolphthalein  from colourless 1o pink

(iv) can accept proton (Bronsted & lowry concept)

(v) can donate electrons (Lewis theory)
Oxides & hydroxides of metals are bases

YYY

not soluble in water.
Strength of bases

Water soluble bases are called alkali e.g. NaOH, KOH, etc.
All alkalies are bases but all bases are not alkalies because all bases

¥ ¥
Strong bases Weak bases
NaOH, KOH

a base is called acidity of a base.
Acidity of NaOH =1
Acidity of KOH =1
Acidity of Ca{OH), =2
The pH scale: pHofasolution is the negative

logarithm of the concentration of h vdrogen ions
in mole per litre,

pPH ==log|H"]
If pH < 7 then solution is acidic
If pH = 7 then solution is basic
If pH = 7 then solution is neutral
Salt : When an acid reacts with a base, salt
and water are formed.
Acid + Base —, Salt + Water
HCl + NaOH —a NaCl + H,O
Uses of some important salts ;
. Sodium Chloride - As a fl]
patient of dehydration (0.

Sodium iodate

R L N |

sodium Carbonate - As washin

Sodium Benzoate

EI

Potassium nitrate : As a fertilizer givin
powder (C+ S + KNO,), In match sticks etc.

NH,OH, Fe(OH),

Acidity of a base : The number of removable hydroxyl (OH) ions from
The pH value of some

common liquids

Liquid pH
Lemon Juice 2.5
Wine 2.8
Apple Juice 3.0
Vinegar 3.0
Urine 4.8
Coffee 5.0
Saliva 6.5
Milk 6.5
Blood 7.4
Pure water 7.0
Sea water 8.5
Toothpaste 9.0

Milk of magnesia 10.5

avouring agent in food. In saline water for a
#% NaCl), In the manufacture of HCl etc.

‘lodised salt to pPrevent Goitre disease.

& Soda, manufacturing of glass elc.
1 As a food Preservative for pickles,

& both K & N to the solid, In gun

dAre

S

|
|
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calcium Chioride :Dehydrating agent used for removing moi
& moisture from

s HHEH‘S-

. Caloum carbonate (lime stone) : In the construction of buildi I s
M 'nﬁ- n l o=

cement industry., In the extraction of metals ete.
g Calcium sulphate : (i) Plaster of Paris (2 CaSO, - H,O) - I
statues, in the cement industry in the form of &}’Fﬁzum {f’ﬂ;::;n} ;llf;jqﬂ?
Calcium Phosphate : As a fertilizer (Superphosphate of lime) 4 gt

I.}I
ching powder : (i) As a disinfeclant (ii) As a bleaching agent

1(), Bleacht
(remOVINg colours)

_ pAlum (Potassium aluminium sulphate) : (i) In the ificati
x s . purification of water.
(i) In the dyeing industry (iii) As antiseptic after shave,
The acidic and basic nature of some household substances
Acidic Basic (Alkaline)

1. Bathroom acid . Milk of magnesia (Anta acids)

5. Vitamin C tablets (Ascorbic acid) 2. Toothpaste

1

2
3. Lemon juice 3. Soap solution or detergent soln.
4
5

4, Orange juice
5. Tomato juice

6. Vinegar
7. Fizzy drinks (Colas & Sodawater)

. Solution of washing soda.
 Glaked lime & white wash

= Behaviour of Gases
the volume of a definite mass of

1. Bovle's law : At constant termperature,
a gas is inversely prl}pnrtiﬂﬂa| to pressure.
1

Ve 1 (at constant T) or, V= K- P
pV=K (where Kisa constant)
P] 1""1 — -F'E VE‘.

2. Charle’s law : At constant press
gas is directly prnpcrrl:iﬂrlﬂl to absolute temp

v
1e. Ve T ::af_- (‘.’UI'ISI'.EI'“: P—’j Ofr, V= K+ T oL, T k
i %
3 Tl Tz
: ILJ“Er“-Luss.Eu.:’ g law : At constant

ure, the volume of a definite mass of a
erature.

volume, the pressure of given mass of

the temp in Kelvin.

d gas is directly pr-::lpnrtinnal to s
po T  (at constant V) on P= K-
o Py . b
constant temperature molecules:

J""ﬂ'u z ’ .
Bardo’s gas law - At & number of

L2 Bas is directly prnp-::rrtic-nul to

Ven [(atconstant T & p) 7
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5, ldeal gas cquation @ pV = nRTis called ideal gas equation, Where
p = Mressure, ¥= volume .
n = number of mole I'= tlemperature in K‘-']‘-'i_n.
R = gas constant
- L0821 it atm K™ mol
= 8314 ] K ' mol !
= 1987 cal K~ ' mol™'
6. Sl.P.& NI
S.T.P. — Standard temperature and pressure.
NP, — Normal temperature and pressure,
ALS. T, tor 1 mole gas
V=224 litre = 22400 ml

p=1atm=76 cmof Hg = 760 mm of Hg
=273 K

Diltusion of gases : The process of intermixing of gases irrespective of
the density relationship and without the effect of external agency is called
diffusion of gases,

In a gas, the molecules are far separated and the emptly space among
the molecules are very large. Therefore the molecules of one £as can move

into the empty spaces or voids of the other gas and vice-versa, This leads
to diffusion.

Lraham’s law of diffusion : Under the similar conditions of tem perature
and pressure, the rates of diffusion of gases are inversely proportional to
the square roots of their densities.

Let r, and r, be the rates of diffusion of twao gases A and B, d, and d, be

their respective densities, then according to Graham’s law of diffusion.

n. [ _ /M
Ve Y M
Since molecular mass = 2 x vapour density.

M=2xd )

Dalton’s law of partial pressure : It states that- 1f two or more gases
which do not react chemically are enclosed in a vessel, the total pressur
of the gaseous mixture is equal to the sum of the partial pressure that each
gases which exert pressure when enclosed separately in the same vessel at
constant temperature.

Let p,, p, and p, be the pressure
enclosed separately.

" en
of three non-reactive gases wh

Let total pressure he P
then p=p +p +p,

, 8. Electrolysis icity 19
I. Electrolvtes : These are the substances which allow the Et‘fcmuﬁui
Pass through them in their molten states or in the form of their “qmst“

m:::ﬁnn and undergo chemical decomposition, Examples— acids, base
salts.




-
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5. strong electrolytes : The electrolytes which St Aot
di:.mcimed into ions in solution are called strong electrolytes Ea?nﬁl;:ely
w : E_

naCl, KCL HCl, NaOH etc.
i

3, Weak electrolytes: The electrolytes which do notionise com pletely i
. o

- -n are called weak electralyvtes. Exampl,
zﬂg; NH,OH etc. PR C00R, Hica, Hew,
3. Electrolysis : The process of chemical decom Position of an electrolvt
by passage of electric current through its molten state orits solution is ca!f;s
Eii.cﬂ-nl}fﬁlﬁ.

5, Electrodes © In order to pass the current throy gh an electrolytes in
molten state or in agqueous solution, two rods ar plates are needed to connect
with the terminal of a battery. These rods or plates are called electrodes.

Anode : The electrode which is attached to positive terminal of battery
is called anode. Oxidation occurs at anode. '

Cathode : The electrode which is attached to negative terminal of
batteries is called, Reduction occurs at cathode.
Examples— Electrolysis of molten NaCl
Atanode: Cl° = e — (]
€ * 80— ¢
Atcathode :Na* + e —» Na
50, Cl, gas occurs at anode while Na at cathode.

9. Carbon and its Compounds

Carbon is non-metal having atomic number 6 and mass number 12. It
is placed in group (IV) A or group 14 in periodic table
Allotropy,

The substances which have same chemical properties, but different
physical properties are called allotropes and this property is called allotropy.
E.\,inv;:rm—AllgtmpiEE of Carbon—Diamond, graphite, charcoal.

Diamond.
1) It is the purest form of carbon.

(ii) It is the hardest natural known substance.

'{fii.‘l It is transparent, and specific gravity 3.52.

(iv) It is bad conductor of electricity and heat.

':'*::' It has very high refractive index 2.415. 1

(Vi) Itis chemicallv inert and on heating above 1500° ¢, transferred into

. Braphic, : oy
{{T} It form tetrahedral crystals and hybridisation of C-atoma S
1?,"]' It has high mp & density. . hi
') Black diamonds called carbonado contains traces of graphite.
4 a

'lp:.“tﬁ ‘._f‘lumhap;u or black lead) : .
{I]-} It s 5-[11.[, grea._r,:r-' dark El’E‘}'iﬁh CBIIDTE'I:' C]‘}"ﬁl’.ﬂ"lﬂE solid.

) Itis good conductor of heat and electric

Gl g
. pecific gravity is 2.3 5 2
liv) The h}rbﬁdigzaﬁn?: of carbon in graphite is sp~ and it has hexagonal

| aver structure




(v) It is chemically more reactive than diamond {

['L"I} Its laver structure i= [||_~'||.E E'n-?.- wierak van il Winal'y (TETT "
(vii) Graphite is used in making for lining and makiy,

facent s Cameral B hulnu

Jund

H "1"“-'I.Iu|.

clectric furnances, in “T"'L“"H retractory vrucibles, jy, Mk, o
pengils, asa moderatorin nuclear reactor as lubrican Ma A teay
asa rt“h.nng Jgt‘lll in shoewel ﬂ'h'll'll.l-l.'l.l.'tlll'll'l”. . '-|I||'III'r||.I

Forms of Amerphous carbon oblained by destructive distillg
L TR

Wood charcoal oblained From wiy]
2. Sugar charcoal obLained from cane SUar
L
3. Bone or animal charcoal CObtained from aning) Baving,
4.  Coke charcoal Obtained feom coal
Hydrocarbons

Compounds made of carbon and hydrogen atoms only

i ; are el
hydrocarbons. The natural source of hyvdrocarbons is petrolenm v

Hydrocarbons are classified as :
(1) saturated hvdrocarbons

(i) unsaturated hydrocarbon
(i) aromatic hydrocarbons.

L saturated hydrocarbons: Thehyvdrocarbonsinwhicliearb satoms and
singly bomded are called saturated hydrocarbons. Saturated hydrocarbons
are also called alkanes or paraffins. Alkanes are relatively unrull-.‘tiw tiner
ordinary laboratory conditions. So, alkanes are also called paraffins becanse
parattins means little reactive.

¥

general formula of alkane—C |
e
lii H
| |
Methane (Cl I,): H— C—H Ethane C.H): H—C—C—H

H | |
I H a

|.r_|f|] Ur'l!-'r;1|.'|-|'['¢'|t1_"L'| |'|.:|,fd|_'1_]|,'_'ﬂ rh“n!:‘ . TI'IL‘.' h"-"L'I I'ﬂl:ﬂrhl]'l'l--"i- in 1,1;'1_{{]!
carbon atoms are either doubly or tri ply bkt v sl ymsaturain)
hydrocarbons, Doubly T.'rnndt:'i.ifl:l:ﬂrbnn r::'ﬂrbnn atoms) hyd rocarbons an
called alkenes. The general formula of alkene is C H,,.

"

- = B +H
Lthane {C1 Hq} : \C '-=€ :

H N\nu

Triply bonded carbon
called alkynes. The

|
Propane (C.H): H— C—C=C
] i \
| | H
H H 1rt
L
: Carbon atoms containing h}-'dr'-*'fﬂfb““
general formula of alkynes are C H,,_ 2

{iii : g
fﬂntairf na:‘;i':.u::;:nlu. hydrocarbons : These are homocyclic comp
another b ﬂ]h st hen zene ring in which carbon atoms are |
¥ alternate single and double bonds.

InG '
reek, aroma stands for sweet smell. Compounds in these class!

iwoh
ounds -.n.rlll"’lL
inked 0 O
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qsant smell. Henee, they are called aroma
Fh_-l‘_ AroImalie l,'_'u"]rH.
ungds,

t-ﬂ"ﬂﬁ_h”ﬂph-. @ @@jj @Qﬁ[@)

Binzene MNaphthatene
i alern Anthracone

|¢|.!1‘Ill-‘r'i-“"” - Two or more compounds havin
o different Frhyr-iu:nl and chemical properties

AOMEnon 1s called isomerism

B same molecular formula
are called isomers and this
}-.hl.‘ s :

polymerisation : The simple molecules which combine to fo
molecule is called polymer. The process by which the Hiﬂ‘l.l‘*ltL‘rll:::l:Il?ﬁ::
{ﬂmnum.,-r:;} are converted polymer is called polymerisation. |

polymerisation

nCH, = CH,

= (—CH, — CH.—)

spit e "
et Posl et b

Natural occurring polymers are protein, nucleic acid, cellulose, starch ele.

Plastics : Plaslics are cross linked polymers and are very tough, Lacis
anatural plastic chemically plastic can be of bwo Lypes. }

(i) Thermoplastic (i) Thermosetting plastics.

(i) Thermoplastic : These are the polymers which can be vasily softened
repeatedly when heated and hardened when cooled with little change in
their propertics.

Examples ; Polyethylene, polystyrene, polyvinyl chloride, letlon. etc.
astic : These are the polymers which undergo permanent
On heating they undergo extensive cross linking in
they can not be reused.

(ii} Thermop!
change on heating.
moulds and become hard and infusible therefore,

Examples: Bakelite, glyptal, terrylene ele.

Bakelite (Phenol-formaldehyde resins): It is a condensation F"“'.‘r"“f-;
and is obtained from phenol and formaldehydein pre:fn:m:ﬂnt m{hur an :v.:i;1| .
or a base catalyst. It is used for making combs, fountain pens, photographs
records, electrical goods etc.

Rubber : It is a polyme
length, shape or size after being st relched o

from natural sources are called patural ru
laboratory which are similar to natural ru

eturning to its original
d. The rubber obtained
ared n

r which is capable of £
r deforme
bber and polymer prep _
hber are known as synthesize

l'l.l]::ll_‘q_'lrr
Natural rubber CH
CH, o
| ’ [ymuerisation =iH —CH, | —
CH,— ¢ —cp — CH, YDy —[CH,—C= o
;= C —CH = CH, o tural rubb
Isoprene
Synthetic rubber
(i) Neoprene I[|:]
Cl ~ — CH ]-'—
| fymerisation __CH_ — cH =¢ ;
I']I':l-lz—'?-‘: CH — C—=CH, il i e Neoprefe

Chloreprens
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(ii) Thiokol : Thiokol is made by polymerisation of ethylene chlorig, |

: olysulphide
and sudm;:EH o é’H el Pa—§5'— Na# E1CH, —CH, CI
d s ‘l. pﬂ,u-m._nriq.ltl{ln
—CH,—CH,—5—5 ~CHy =
" Thiokol rubber

repeating unit is — CH, — §—5—CH,—

Thiokol is chemically resistant polymer. It is used in the manufactyre

of hoses and tank linings, engine gaskets and rocket quI:
Vulcanization of rubber : Natural rubberis softand sticky and therefore,

in order to give strength and elasticity Natural rubber 15 vulcanized,
Vulcanization is a process of treating the natural rubber with sulphur or
SOME COIm Pﬂund g:.f EUIP]I'IU r {SFﬁJ i1 HEEEI' hl;.'ﬂ k. \-"u I'I:El“lzﬂ'd '["I..Ibbﬂ"]’ 15 'Llﬁl';.'d fﬂ]’

manufacturing rubber bands, gloves, car, tyres etc.

Fibres : Fibres are the polymers which have quite strong intermolecular
forces such as hvdrogen bonding. Nylon—6,6, dacron, orlon etc are the
examples of this type.

Ravon : Synthetic fibre obtained from cellulose is known as Rayon,

10. Fuels

A substance that can supply energy either alone or by reacting with
another substance is known as fuel. Heat produced by fuel is measured in
Calories. An ideal fuel should

(i) have high calorific value
(ii} be cheap and easily available
(iii) be easily stored & transport
(iv) be regulated and controlled
(v} have low ignition temperature
The quantity of fuel is expressed in the form of calorific value.

Calorific value is the total quantity of heat liberated by complete
combustion of a unit mass of fuel in air or oxygen. ’

Calorific value of fuels are expressed in keal / m? or British Thermal unit
(B.T.U) per cubic foot. )
1kcal/m® = 0.107 BT, U/ 2

Fuel may be sold {e.g wood, coal etc.)

Liquid (e.g kerosene oil, petroleum, alcohol etc.) or gas (e.g water gas

producer gas, coal gas, oil gas, natural gas ;
2 . . goba . LPG etc.) Howevel
gaseous fuel are considered to be the begs i fugels, r gas, LPG etc.)

1. Waler gas (syn gas): [tisa mixtu
2% - yngas). re of carbon monoxide and hydroge™
It is obtained by the action of steam on a red hot coke at 1000° C-Y
C+H0 —> CO+ H, — 28 keal
Water gas

It has a high calorific value (2700 keal /m?)
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ervas: Itisamixtureof CO .
producet gl : and I\Iz_ [tis pre
F 11r 1 5 g arg ¥
in imited SUP phy D.f air. It is thL. cheapest gaseous lguellj hui by burrmng coke
calue 15 not very high because it has a large Pfﬂpnrﬁ{;n o "};Ef its calorific
: : : nitro
Caal gas: It is a mixture of H,, CH_, CO and oth + Bern.
: cd b 2 + other gases like N H
elke. Itis obtained by destructive distillation of coal at abotit lﬂﬂ%;“f::z 4
- u

" Qilgas: 1t is a mixture of H,, CH , C,H,, CO and other gases like CO

i obtaineal by thermal cracking of kerosene oil. It is used in laborato T It

: ; i ries,
Gobar gas @ It contains CH,, COand, H.. It is produced by fermentation

of gobar in absence of air. It 1s used as a domestic fuel in villages

&)

yatural gas ¢ It is a mixture of gaseous hydrocarbons viz methane
g5 , ethane, propane butane etc. Ligquefied petroleum mainly butane and

jsobutane.
(Coal : On the basis of carbon % and calorific value there are four types

of coal.

g N Nature T of carbon Calorific value

| Peat:Low grade coal producesless 50 - 60% 2500 - 3500
heat & more smoke & ash,

3. Lignite : High moisture content 60 —70% 3500 — 4500
burns easily, low calorific value.
1 Bituminous : Black, hard, smoky, 75-80% 7500 = 8000
flame, domestic fuel.
4. Anthracite : Superior quality, 90 — 95% 6700 — 7500
hardest form, high calorific value.
11. Metallurgy
The process of extracting metal in pure form from its ore is known as
metallurgy. >
is called a mineral.

f a metal found in nature
complex mixture.

| can be economically and easily

M'mur.:ilﬁ : The compound o
A mineral may be a single compound or a

Ores : Those minerals from which meta
etracted are called ores.

All ores are mineral but all min

. i is generally
or matrix) : The ore 15 § .
| tone known as gangue oF matrix.

'MPurities like sand, rocks and limes B elod M
Th Flux ; A substance added to ore fo remove imEurﬁhEE is calle
T€ are two types of flux— (i) acidic flux, (i) basic Iz
Acidic flux is added to remove basic impurity

2
2, o i t
Midic flux  basic impurity i

Bas; idic i !
asic flu is added to remove acidic impurity + €O,

CaC'DE + Si0, —_— CaSiD_E_ 5 L
hm: flux acidic impurit}l' Caloiem gilicabe

erals are not Ores.
associated with earthy

Fermous aili
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Slag : Combination of gangue with flux in ores forms a fusible Matery

which is called slag.

Gangue + flux —> slag

Si0,

+ Cal) —» CaSiDJ

Concentration : The process of removal of gangue from the ore jg knowy
as concentration of ore, Concentration of ore can be carried oy in the
following ways depending upon the nature of the ore.

(i) Gravity separation
(ii) Froth flotation process

(ii) Magnetic concentration
(iv) Chemical methods

Calcination : Calcination is a process in which ore is heated, generally
in the absence of air, to expel water from hydrated oxide or carbon dioxjd,
from a carbonate at temperature below their melting point example

CaCo,

A

ALO,-2H,0 8> ALO, +2H,0
A . a0+ O,

Roasting : Roasting is a process in which ore is heated usually in the
presence of air, at temperatures below its melting points.
ZnS+ 20, —» Zn50,
Smelting : The reduction of oxide ore with carbon at high temperature
is known as smelting.
Fe,0, + 3C —» 2Fe +3C0O;
) Important metals and théir ores

Metal
Sodium (Na)

Aluminium (Al)

Potassium (K)

Magnesium (Mg)

Ores
Chile saltpeter

Trona
Borax

Common salt
Bauxite

Corundum
Felspar
Cryolite
Alunite
Kaolin
Nitre (salt peter)
Carnalite
Magnesite
Dolomite
Epsom salt
Kieserite
Carnalite

FbO

Cu5+20, —= Cus0,

+C —» Pb +CO

Chemical Formula
NaNO,
Na,CO,, 2NaHCO, - 3H,0
Na,B,0, 10H,0

NaCl

ALO,-2H,0

Alzﬂa

K Al Si_gr C}H

Na,AlF,
K,50,-AL(SO,), -4 Al(OH),
3 ALO,-6Si0, 2H,0
KNO,

KCI - MgCl,6 H,0
MgCO,
MgCO,-CaCO,
MgsO,7 H,O
MgSO,-H,O

KCI - MgCl,-6 H,O
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metal
Cﬂiﬂulﬂ {Cﬂ:}

gilver (Ag)
Gold (Au)

Barium (Ba)
Zinc (Zn)

Mercury (Hg)
Tin (Sn)

Lead (Pb)
Jﬁlﬂ[imun}r (Sh)
Cadmium (Cd)
Bismuth (Bi)
Iron (Fe)

Vickel (i)
“Enese (Vin)

| -'ﬂkllu!r,.
. Morg diff

_.___{.‘
Chernistr:,' 40
: SN Chemical Formula
Dul-:::mlte Ea{:ﬂﬂ-mgcgl
Calcite CaCOo, '
Gypsum CaED‘;-E H,O
Fluorspar CaF,
Asbestus CaSi0o_- i
Strontianite SrCO e
Silestine EIED:
Cuprite Cu,O
Copper glance Lu,s
Copper pyrites CukFes,
Ruby Silver 3 Ag, S 5b.5,
Horn Silver AgCl -
Calaverite AuTe,
Silvenites [(Ag, Au) Te.]
Barytes Ba50,
Zinc blende ZnS
Zincite Zn0
Calamine En'l:,'{:l_1|
Cinnabar Hgs
(Casseterite snll,
Galena PbS5
Stibenite Sb.S,
Greenocite Cds
Bismuthite Bi.5,
Haemetite Fe O,
Lemonite 2Fe,0,+ 3H,0
Magnetite Fe O, -
Siderite FeCO,
Iron Pyrite Fes, 1
Copper Pyrites CuFe5, _
Smelite CoAsS,
Milarite Ni5
Pyrolusite MnQ,
Magnite Mn O, - 2H,0
Carnetite l"':':U':':'1‘“"'”:'-lGI—IE'::l
Pitch blende UJDH

S:An alloy is a metallic intimately mixed solid mixture of two or

lig “Tent elements, at least one of which is metal. ,, E

heg, s homogeneous in molten state but they may be homogeneou
Beneous in solid state.
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Important alloys & their uses
Alloys Compaosilions Uses
Brass Cu (70%) + Zn (30%) In making ulensils
Bronze Cu (90%) + Sn (10%)  In making coins, bell and utensijs
German Silver Cu + Zn + Ni In making utensils

(60% + 20% + 20%)

Rolled gold  Cu (90%) + AL(10%)  In making cheap ornaments
Gun metal Cu +5n + Zn + I’b In making gun, barrels, gears & bear;

I'If_;.r,
(88% 10% 1% 14)

Delta metal Cu + Zn + Fe In making blades of aeroplane

(60% 389 29%)

Munz metal  Cu (607) + Zn (40%)  In making coins

Dutch metal  Cu (80%) + Zn (20%) In making Artificial ornaments
Monel metal  Cu (F0%) + Mi (30%)  For base containing container
Rosemetal Bi + Pb +5n For making automatic fuse

(50% 28% 229%)

Solder Pb (50%) + Sn (50%)  Forsolderin g
Magnalium Al (95%) + Mg (5%)  For frame of Aeroplane
Duralumin =~ Al+ Cu+Mg+Mn  For making utensils

Typemetal Sn + Pb + Sb

Bell metal Cu (80%) + Sn (20%)  For casting bells, statues
Stainless steel Fe+ Cr+Ni+C

Wickel steel  Fe (95%.) + Wi (5%)

is called amalgam.

(94% 3% 2% 19%)
In printing industry
(5% 80% 15%)

For making utensils and surgical cutlery
(7576,15%,10%,.05%)

For making electrical wire, automobile
parts

Amalgum : Analloyinwhich one of the component metals is mercury,

Inalloys, the chemical properties ofthe component elements are retained

but certain physical properties are improved.

Compounds of metal and non-metal and

l.
2.

&
4.

= N

|
.

their uses :
Ferrous oxide (FeO) : In green glass, Fe
Ferric oxide I:FH]D4}
ferric slat

rrous salt.
“In electroplating of ornaments and formation of

Ferrous sulphate (FeSO, - 7H,0) :In dye industry, and Mohr's salt

Ferric hvdroxide [(Fe(OH),)] : In laboratory reagent and in making
medicines,

Towdine (L) : (i) As antiseptic, (ii
Bromine {Erz}l i) In dve indus
hlorine {Clz}
powder

MIn making tincture of iodine.
try (ii) As laboratory reagent
*In the formation of (i) Mustard gas (ii) Bleaching



l6

17

19.
20,
21

g

23

ki

3
32,

3.

i,
3,

a7

lI:hl-‘rl'ln'r:'-lr!.-r
sM

[;[,L-d['“L'hrulltci“j[i {Hc'”? In th"'-"fﬂ'l‘ﬂ‘l.ﬂtinn lleI{]l.'lE!l' Ei {3HCI 1HN
Cgla 1 H 'D'_i
3

ﬂﬂd dyes .
'-'ru]pflurh: acid (FL,50,): (i} As area
iiii} in lead storage battery.

gulphur dioxide (80,) : (i) As oxid

agent
Hydrogen sulphides (H,S) : In qualitative analysis of basic radical

gent (i) In purification of petroleum

ants & reductants (ii) As bleachin g

' (group separa Hon)

phur (S) : Antiseptics, vulcanizati

:::Li?;rine.{ . ation of rubber, gun powder,
ammonia (NH,) : As reagent in ice factory.

Phosphorous - (i) Red (P,) refrigerent, in match industry etc.

(i) White (P,) — Rat killing Medicine.

Producer gas (CO + N, ) : (i) In heating furnace (i) Cheap fuel (iii) In
Extraction of metal

Water gas (CO + H,): (i) As fuel (ii) Welding work

Coal gas : (1) As fuel (ii) Inert atmosphere

Nitrous oxide [NIDJ : Laughing gas, Surgery.

Carbondioxide [CDE}: Sodawater, Fire extinguisher.

Carbon monoxide (CO) : In phosgene gas {CDCIZJ-

Graphite : As electrodes.

Diamond : Ornaments, Glass cutting, Rock drilling.

Alum [K,SO, AL (50,),- 24 H,O] : (i) Purification of water (ii) Leather
industry.

Aluminium sulphate [AL(SO,), - 18H,Ol : In paper industry / fire
extinguisher.

Anhydrous aluminium chloride (AICL): Cracking ﬂf_petmlmfm. _
Mercuric Chloride {HgCl,) Calomel, Insecticides (Corrosive
sublimate)

- Mercuric oxide (HgO) : Oientment, poison.

Mercury (Hg) : Thermometer vermillion, amalgum.

Zinc Sulphide (ZnS) : White pigment.
Zinc Sulphate (White vitriol) (ZnS0,
Ointment,

Zine Chloride [E“CIz] . Textile industry.
“inc oxide (ZnO) : Ointment.
Zinc (Zn): In batter

. : ¥ ¥ 1 as.
Calcium carbide (CaC,) : Calcium eyanicie ﬂ;fw:::::; actions.
e _  cides, Blea

aching powder [Ca(OC!) Cl]: ]n,;e-:hﬂl"jl:i[zﬂ}] . Gtatue, Surgery.

. 7H,0) : Lithopone, Eye

* Plagper of paris [(CaSO,), - 2H,0/Cas o,

3 - cium sulphate (CaSO, - 2H,0)

Cement industry-

Cdltij ca rbnnntﬂ [CDCUE}! leE & [{}Dthpﬂﬁtﬂr
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39, Copper sulphate (CuSO, - 5H,O) : Insecticides, Electric col)s

10, Cupric oxide (CuQ) : Blue & green glass, purification of pey Foleym,

41. Cuprous Oxide {l'._'u__,(_ﬂ : Red glass, PEHLECiLIL*h‘,

42. Copper (Cu) : Electrical wire.

43, Sodium nitrate (NaNO, ) : Fertilizer.

44, Sodium Sulphate (Glauber salt) (Na,50, - 10H,0) Medicing che,
glass p

45, Sodium bicarbonate (Baking soda) (NaHCQ,) : Fire ""‘ti“i;lri-,h,.r
bakery, reagent. :

4. .‘:'-lUL[iL:Il'r‘n"r_-clri_‘-unal_l;rl".'-."r]:-|'.:iT'|l._:=-Ll|_{.JP:{:i}(_;'|ﬂﬁ-!i'll1dlrl.'-i-t]'}' {‘ii“"jp‘-"il'ldu:qr.. .
(iii) Remowval of permanent hardness of water (iv) washing d

7. Hydrogen peroxide (H.O,) : Oxidants & reductants, Insecticides,
48. Heavy water (D,0) : Nuclear reactor.

49. Liquid hvdrogen ; Rocket fuel.

12. Important Facts About Some Metals
= Zinc phosphide is used for killing rats.

= Wood furnitures are coated with zinc chloride to prevent termites,
= Excess of copper in human beings causes disease called Wilson,
= Galvanised iron is coated with zine.
= [Rusting of iron is a chemical change which increases the weight of
irovn,
= Calcium hydride is called hydrolith.,
! = Calcium hydride is used to prepare fire proof and waterproof clothes,
| : = In flash-blub, magnesium wire is kept in atmosphere of nitrogen gas.
=1

| = Titanium is called strategic metal because it is lighter than iron.

Group 1st element are called alkali metals because its hvdroxides are
alkaline whereas group 2nd elements are called alkaline earth metals.

!

> Babbitt metal contains 89'% Sn (Tin), 9% Sh (Antimony) and 2% Cu
(Copper), ‘

= Gun powder contains 75% Potassium nitrate, 107 sulphur and
157 charcoal. |

= Chromium trioxide is known as chromic acid. |

= Nichrome wire is used in electrical heater [(Mi, Cr, Fe)]

= [Potassium carbonate (K.CO.}is known as pearl ash.

= Generally transition metals and their compounds are coloured.

= Zeolite is used to remove hardness of water,

= Ineytochrome iron (Fe) is present.

= Selenium metal is used in photo electric cell.

= Galivm metal is liquid at room temperature.

= Palladium metal is used in acroplane,

= Radium is extracted from pitchblende.

= World famous Eiffel Tower has steel and cement base.

-

Actinides are radio-active elements.

R 000
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..m rod is used in nuclear re e
r E;;jfr:-: = ) r reactor to slow down the speed of ]
: vide isused in s g
S ﬁi?;ﬂ;_rmm d in submarine and also ta purify closed air in
_ Co(s)is used in cancer treatment.
;_ Onion and garlic odour due to potassium.
~ Oxides of metals are alkaline.
~ Gilver and copper are the best conductor of electricity.
~ Gold and 5ilver are the most malleable metal.
= Mercury and iron pr Dd'—"l:*-‘ls more resistance in comparison to the other
during the flow of electricity.
~ Lithium is the lightest and the most reductant element.
~ [n fireworks, crimson red colour is due to presence of strontium (5r).
~ Green colour is due to the presence of Barium in fireworks.
» Barium sulphate is used in X-ray of abdomen as barium meal.
~ Barium hydroxide is known as Baryta water.
= (Osmium 18 the heaviest metal and the Platinum is the hardest.
- TZincoxide is known as flower of zinc, It is also known as chinese white
and used as white paint.
— Silver chloride is used in photochromatic glass.
silver iodide is used in artificial rain.
> Gilver nitrate is used as marker during election. It is kept in coloured
bottle to avoid decomposition. :
> Silver spoon is not used in egg food because it forms black silver
sulphide.
To harden the gold, copper is mixed. Pure gold 15 24 carrat,
> Iron Pyrites (FeS,) is known as fonl's gold.
> Mercury is kept in iron pot because it doesn’t form amalgum with
iron.
> In tubelight there is the vapout of mercury and argor.
> Tetra-Ethyl lead is used as anti knocking compound. -
* Lead-pipe is not used for drinking water because it forms poisonous
lead hydroxide. -
> Fuse wire is made up of lead and tin.
13. Non metal _
1 is ligquid

Inmodern periodic table there are 24 non metals, 11 are gases.

Br) and 12 are solid.
E:'l‘ftrunugative elements
Si & G““ metals are bad conductor of he
H ¢ are semi conductor.
T]"H_" li "
ightest gas having three i
: adiuactive]

-lHI.I r]'[_"_, - [R
L Protium Deuteriun Tritium 4

are non metals.
ab an

d electricity except graphite.

isotopes
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Protium is only one isotope in Periodic Table Imvin“_?”m neutron,
St e is known as heavy water and used in nuclear reacyg,
as moderator.

Liquid hydrogen is used

Hydrogen is known as range el
& group VIL A
Water (H,0)

Hard water — Less froth with soap

Soft water — more froth with soap.

Hard water — Due to the presence of soluble
chlorides & sulphates of Ca & Mg.

Temporary hardness — Due 1o the pre
and magnesium.

Permanent hardness — Due to the presence
of calcium and magnesium.

Temporary hardness is removed by boiling and by Clark’s method
while permanent hardness is removed by Soda ash (Na,CO,) process.

Permanent hardness is also removed by permulit process.

Oxygen
Important constituent of air, exists in three different isotopes.

1t 17 18
s L L

Ozone (O,) is the allotrope of Oxygen .
Ozone reduces the effect of ultraviolet rays in the atmosphere.

as rockel fuel.
:_5.]-“._:'“ hoecatise it may I‘-'-l-'Ft in gr{]up I

impurities of bicarbonates,
sence of bicarbonate of calcium

of chlorides and sulphates

MNitrogen

78% by volume in atmosphere, liguid nitrogen is used for
refrigeration.

Ammoniaisanimportantcompound of N, whichis pre pared by Haber's
process.
Ammonia

As refrigerent, In the manufacture of HNO..

In fertilizer like urea, ammonium sulphate etc.

In the manufacture of Na,CO, & NaHCO..

In preparation of ammonium salt.

In preparation of explosive.

In preparation of Artificial silk.

Nitrogen fixation in leguminous plants
Phosphorous

An important constituent of animals . . s
and pl: ; t in bon
& DNA. plants. It is presen

Phosphorous shows allotropy — Whi Red
s py — White or yellow phosphorous
phosphorous, Black phosphorous ete. X R

White phosphorous is more reactive than red phosphorous.
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'y I‘!";
UIT:'?I'JI group elements

L..!“'i-'."—'; ﬂl: "'I.lnrfl"ll!' . ]n th-l:" Pr[':p

! [ aration of yUg
guction and as dielectric constang
re

: s d SF_ for
ing HF, chloro fluoro c1rb1::wmwe{}rr
.th-.'lzielf:hf::tll";}fnthcsised, compound and Polytetra fluorn
eth! Chlorofluore carbon is known s Freon used
Jemﬂﬂ'.
son-stick utensil is made up 6f teflon,
Chlorine is used to prepare PVC, insecticide
Bromine is used in ethylene bromide synth
jpaded pertrol. In the preparation of AgBr which
Inert gases
It belongs to 18th group of P.T.
He, Ne, Ar, Kr, Xe, Rn
Except Rn, all inert gases are present in atmosphere.
Argon is used in Arc. welding & electric bulb.
Helium is light & non-inflammable su, used in balloon, weather indicator otc.
Neon is used in discharge tube glow light,

L"t‘lﬂ'l‘}';‘y

as refrigerent and

s herbicides ete.
esis which is mixed with
I5 used in photography.

14. Common Facts

Catalyst Process
L. Fe+ Mo Synthesis of MH, by Haber’s process.
2, Ni  Synthesis of vanaspati Ghee (hydrogenation)

3. Pt Synthesis of H,SO, by Contact process.
% NO  Inthe manufacture of H,50, by the Lead chamber process.

- Hot ALO, In the preparation of Ether from Alcohol.
6. ':uf:l2

wn

Preparation of chlorine gas by Deacon process.
Some Important Explosive

> Dynamite - It was discovered Alfred Nobel in 1863. It is prepared .h-‘"
aL"f"-""rF‘lit:ln of raw dust with Nitro-glycerine. In modern dynamite
Ocium Nitrate is used in place of Nitro-glycerine.

e b
. Tri Nitrg Toluene (TNT)
B Tti Nitra Benzene (TNB)
" Tri Nitre Phenol (TNP) : It is also known as picric acid.

RD.X is highly explosive known as plastisizer in which Alummiom
& Powder js mixed to increase the temperature and the speed of fire.
“iimp
:.. ImPﬂrtant Facts 1oactive

Beof fossils and archeological excavation isdetermined by radivactive

- fﬁrbnn {C]-‘}

1 . internal
Aoond has maximum refractive index and due to total inter
ection. It has lustre.
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Farevent s Caeral vl o

; g TR L TN IR ER T "™ kiR
Chloroform in sunlight h | ' e

thie hasicily of soil gypsun s sl

ol Taleom l'un'nh‘l e pliestal Heral |y,
|i

- To decrease

~  In the preparation

: "
ler s sl suitabde o e LR TR THECHT | iil | iy

= [Potassium than-._ o
hardness of waler.

- Toavoid melling ol ke
When dry e 1s Leeated it is divectly comverted inko s

- Saccharine is prepare

of milk in which amount ol Gl s ineye

hi

H.-l,uuu' vl

J teon boduenwe

= Cream is a lype S
amount ol winler decraase.

- From one kilogram of honeybee ASOC calowie enerpy I oy
' —~ N0 is knowwn as Lang g gas,

T il - b ¥ B 4 ..‘ 1['
Bones contain aboul S8 caleium | TR N

-
~  Phosphine gas is used in vovage as Holmes signal
= Chlorine gas bleaches the colonr of Hinver,
= Red phosphorus is used in malch industey
| = Urea contains 465 nilrogen.
= In the clectroplating of vessel ML | BTN TETEN B
ﬂl =  Power alcohol is i""—‘l-""-""'l from mixing puore alcohol in beneeoe whi I
is used as rocket fuel.
= Artificial perfumes are prepared from Ethyl acetate,
= Urea was the first organic compound synthesised in Laboratory,
! = Vinegar conlains 100 acelic acid,
i = Acetylene is used for light production.
|11 = Ferric chloride is used to stop bleeding,
‘ = Barium is responsible tor green colour in fircworks,
=~  Cesium is used in solar cells.
= Yellow phosphorus is kept in waler, f
=  Sea weeds conlains iodine. '
= During cooking maximum vitamin is lost,
= For the preparation of silver mirror, glucose is used.
> When eream is separated from milk, il's densily increases. -
>~ For artificial respiration mixture of oxygen and helium gas cylindet
used. i wsed
= Incold places, to decrease the freering point ethylene glycol 12
>  Hydrogen peroxide is used for oil paintings.
= Sodium is kept in kerosene oil,
= The heaviest element is Osmium (Os), el
= The lightest clement, least dense and most reductant is Jithium
= Flourine is the most oxidising agent.
= Silver is the best conductor of electricil y.
>  Radon is the hl'-'l"-"il_'.'-:l Bas.
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polonitm has the maximum number of isotopes v
5uIPl“'ric acid is known as oil of vitrio]. :
Noble metals — A8, Au, Pt Ir, Hg, Pd, Rh, Ry, and o
R 5.
15. Man made substances
_sers - The substances added s
I, |.L~r1|EIJ'f'- IS * to the soil toma '
ential elen:mnt& are knl::wn‘ as fertilizers, these at]f::ifl-:hﬂ deficiency
Dﬂth tic (chemical). For a chemical fertilizer, the followin e* natural or
Jould be met: WIS,

(i) It must be sufficiently soluble in water

(i) It should be stable so that the element in jt may
er ime.
(i) It should contain nothing injurious to plants,

be available for a

Among the chemical fertilizers the two important categories are :

rhosphatic  Fertilizers : All naturally occurring phosphates are
athophosphates, the most abundant of these being rock phosphate
I_Ea;[FDa}l]' which is mostly consumed by the fertilizer industry in the
manufacture of ‘superphosphate of lime’, ‘triple superphosphate’ and
ritrophos— a combined phosphatic and nitrogenous fertilizer. Other
phosphatic fertilizers are ammoninum dihydrogen orthophosphate and
dismmonium hydrogen orthophosphate, which also conteract nitrogen
dificiency.

Nitrogenous Ferlilizers @ Plants need nitrogen for rapid growth and
increase in their protein content. For this reason, nitrogenous fertilizers
 become more important. The chief nitrogeneous fertilizers are ammonium

sulphate, calcium cyanamide, sodium nitrate, ammonium nitrate, urea,
diammo-nium phosphate and ammonium phosphate.

2. Dves : Coloured substances used for colouring textiles, foodstuffs,

silk, wool, ete. are called dyes.

Different classes of dyes are given below.
(i) Nitro dves : These are polynitro derivatives of phenol where nitro
| Boup acts as a chromophore and h:.rdr-::-x}rl group as auxochrome. These

e less important industrially because the colours are not fast. ,
dyesandare characterised _

lii) Azodyes: Theseareanimportantclass of _
h{h?ﬁﬁtnﬁe of azo group (—N =N —)asthe d1mmuEhF-re, T}';eﬂgrrl?::}]::
| uE NHZ’ NR: or —OH, etc., present in the molecule containing on

E.T_HDPS act as the auxochromes.
% a[,l“] Triphenylmethanedyes: Thesedyes conta
' nntrﬂm“Fhﬂrn and —OH, —NH, or —MNR, as
| Papegr fast to light and washing and hence are m i
|. Wog| °F typewriter ribbons, e.g. malachite green wiic

.a“d silk directly and cotton after mordanting with
i xed on the ti

| of 5 lnl Mordany dyes: Those dyes whicharefi cidic dyes hasic mordants

Or i 2
: hnt are known as mordant dwa; c:]r romiurm) are used, while for
nd ch ere the fabric 15

a
' 1:lisi:: ds b droxides of iron, aluminium and » used. H
‘ ¥es, acidic mordants (like tannic acid) are

intheparaquinoid moiety
auxochrome. These dyes
ainly used for colouring
hic is used for dyeing
tannin.

pre with the help
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and then into the dye solutiog A

first dipped into o solution of mordant
f the mordant used.

colour produced depends on the nature ©

(v) Vat dyes : These are water insoluble dyes and are introduceg 3 f
the fibre in its (soluble) reduced form, also known as [eucoform (coloyg ess), 4
These are called vat dyes because reducing operation (using sodiug -
hydrosulphite) was formerly carried out in wooden vats. Indigo is 5 vatl.
dye and is used for dyeing cotton. ,

Cement : Itis a complex material containing the silicates of calcium and
aluminium. A paste of it in waler sets Into a hard rocky mass-called the
setting of cement. A paste of sand, cement and water called mortar, is very
conveniently used for joining bricks and plastering walls.

A mixture of stone chips (gravel) sand cement and water, known as

conerete. Sets harder than ordinary mertar. Itisused tor flooring and maki
roads. Concrete with steel bars and wires called reinforced concrete (RC) |

forms a very strong material. It is used for constructing roofs, bridges and

pillars.

Glass @ Supercooled liquid is called glass. Si0, is it's common -
constiluent.

(a) Soda glass or soda lime glass: It is Sodium calcium silicate (Na,0 CaQ _
5 Si0,). It is the cheapest of all glasses and used for making window
panes and bottles and easily att acked by chemicals.

(b) Potash plass © It contains potassium in place of sodium. it has higher =
softening temperature as also a greater resistance to chemicals. Soused
for chemical apparatus; beakers, flasks, funnels etc. I

(c) Opticalglass:Itisused formaking lenses, prisms and optical instruments
like telescopes and microscopes. It contains boric oxide (B,0,) and silica
(5i0,)

Types: (i) Crown glass : Contains K,O & BaO as the basic oxide

(ii) Flint glass : Contains PbO as the basic oxide.

(d) Crooks glass:forspectacles : Absorbsultraviolet rays whichareharmful -
for the eyes. A

(e) Lead crystal and crystal glass : Lead glass sparkles used for making

decorative items. It contains 24% or more of PbQ called lead ﬂ'}’sta]' I (s

it contains term than 24% lead oxide called crystal glass. i
(f) Borosilicate glass : Tt contains less alkali (K,0 or Ca0O,) and more S10;
than potash glass and some B,O |

T

() Coloured glass : g
Colour Substance added Iln the glass melt -
Red Selenium (Se) or copper (1) oxide [Cuzﬂ'.l K
Green Chromium III oxide (Crgﬂa}
Violed Maganese [V oxide (MnO,) 5
Blue Copper II oxide eno or cobalt Il oxide (CoQ) ;

Brown Er on I oxide {FEEDJJ Tl : y
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is used for making artificial jewellery, crockery
t =

WS- _
Iy glass: Milky glassis prepared by
h.::ﬂ::i:hﬂlf-' (Ca,(PO,),) or cryolite (AH

pstances are white so look milky,
sub=t:

+ (lass laminates - - mad".: by fixing pPolymer sheets b
0 e, Itis used to make windows & Screens of
5pef.‘i311}’ manufactured glass laminates are

and stained glass
adding tinoxide (SnO

.Calci
33”3F“ﬂlhumeug|ﬂ »)-Calcium

s5. All these

etween layers of
cars, trains and aircraft
used bulletproof material.

Some common man-made polymers and their .

Polymer Use
I'nl}"th'E“E Pﬂ‘:kﬂgiﬂg material, carry bags, bottles,
palypropene Bottles, Crates,
polyvinyl chloride (PVC)  Pipes insulation
Nylon (Polyester) Fibres, ropes
Teflon Monstick kitchen ware
l Viny] rubber Rubber erasers
_i| Polystyrene Foam Thermaocole
Poly (Styrene butadiene) Rubber bubble gum
* Bakelite Electrical insulation buttons
1 Lexan Bullet proof glass
Melamine Crockery

Paints ; Chemical, contains a pigment as a vehicle and a thinner.

White pigment : Zinc oxide, white lead and titanium dioxide. The
Pigment is mixed with a vehicle, which is an oil like linseed or sovabean
tilora polymer. A thinner is a solvent such as turpentine oil or kerosene.

Luminous paints : Glow when exposed to light. Paints are applied ona
; ﬁam to pratect it from corrosion and weathering or to give it an attractive

_ Soaps and Dete rgents : Soaps are the sodium or Potassium salts of fatty
-They are made by the saponification of fats. Detergents are made from
® Petroleum products.

uF;;Ttihi“lif : Medicinal compounds produced by moulds and bi‘lct}’.riﬁ
: L i teria in anim:
E'!"ﬂﬁ“s‘“f destroying or preventing the growth of bac ;

Tl
=

F Wdlzlil]l’dy : Kinds of substances formed in the blood, eI
10 harmful bacteria, etc.

!"Ll'”'
Faving oy  Medici 1 ison, or to pr
i Ving effocy edicine used against a pois P

gvent a disease from

Nligran . o : ntibodies.
_I'-.Ln. ' Substance capable of stimulating formation of a

Nt ]
Oy - A brittle, crystalline, silvery white metal.

Mg : '
PYretie . A substance used to lower body temperature

i b
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Pesticides : Many living organism destroy CIOps of eat away ot
They are collectively known as pests. To kill chemical useq ‘::I]Im
pesticides. td

Insecticides : D.D.T. aluminium phosphate gammexine,

Fungicide : Thiram, Bordeanx mixture CaCaS0O,5H O+ {GH]E

Rodenticides : Aluminium phosphide.

Herbicides : Benzipram, benzadox.

Medicines : To cure diseases by biological changes in the body.

Analgesics : Painkillers are called analgesics eg, Aspirin,
and morphine.

Antimalarial drugs : Used to treat malaria quinine derivatiyes eg,
chlovoquine. '

Pa racetamg)

Destroy microorganism : Penicillin, Aminogly considers, uftgxain.l_
Homophonic.

Sulphadrugs:Alternativesofantibiotics, sulphanilamide, sulphadiazine,
Sulpha gunamidine.

Antaoxide :Substances which remove the excess acid and raise the pHto
appropriate level in scotch are called antacids. It is caused by excess of H(l

in the gastric juice magnesium hydrate, magazines carbonate, magnesium
truistical, aluminium phosphene are common antacids.

Epsom salt : Hydrated magnesium sulphate (MgSO, - 7H,0), used in
medicines to empty bowels.

Chloroform : A sweetish, colourless liquid. It is used as a solvent and
anaesthetic.

Saccharin : A white crystalline solid which is 550 times sweeter than
sugar, but does not have any food value. It is used by diabetic patients.
DDT :Dichloro diphenyl tricholoro ethane, a white powder used asan
insecticide.
L& &



