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PREFACE

Shis Jargect tithed ﬁﬁemzcwf ﬁoncﬁnj is basedion the Qs:}/ffaﬁuef Jorewcnﬁef b:}/ the tounaf
ﬁr Indian"dekiooS <Certzfz"cate f.xammatw_n ( P T;) ok~ ffyr the students 0J€ cJass 1,

who are to appear in the annudl examination of‘ ﬁ;rc/f 2011.

Themain theme OJC our project is to \give z'nférmatz’on about chemical bonding, its cause, types

OJC chemicalbonds - ionic, covalent etc. and their cﬁar;acterz’&tz’c&ézctor& z'nﬁuencz'n 19 thetr

férmatz’on,‘ octetrule, flg'an saide and relation with the Jaerz'ocﬁ'c table b:}/ collectin 19 matters :
ﬁom books and internet. - -

The  project has been done in'a ;/er:}/ m’mffe- Jé}/fe. The subject matter ts both narrative and’
lé[é&crzc'jatz've.- Vourious iffustrations are also added to makethe  project clear and easy: We have
also triedfto collect refevant Ja/fottzyrtga/c:f W/fereye.rjao&sz'ﬁfe as t/ﬁey give a very clear view (?f
the matter and make the reader unc[ér&tarrd'f-ﬁc;;arcgject. :
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Cause of Chemical Combination

The detailed study of the electronic configuration of atoms, the discovey of noble gaes and the
study of their behaviour led chemists to understand why do atoms combine together and
enter into chemical reactions. The bond is caused by the electromagnetic force of attraction
between opposite charges, either between electrons and nuclei, or as the result of 3 dipole
attraction. The strength of chemical bonds varies considerably; there are “strong bonds” and
“weak bonds”. Other factors which compel atoms to do so are 3s follows.

Tendency to acquire stability : It is the law of nature that an unstable or a less stable system
has a basic urge to acquire stability. The most stable of a system corresizonds to the state of
minimum energy. Therefore, every system in this universe tends to behave in such a way that
it can attain minimum enerdy an the maximum stability.

Tendency to acquire noble gas configuration : The noble gases possess practically no tendency
to form chemical bonds and to enter into chemical combination. This implies that these gases
are stable. Since an atomic system is also a part of the universe and has 3 a basic tendency to

acquire stability i.e. a stste of minimum enerqy, it takes part in chemical reactions to acquire a

\s’ca le electronic configuration similar to that of its nearest noble gas. /




[ namee |

/

that reduces the

"4

potential energy
of two or more
atomic nuclej

I
causing them

to form

.

[Ehemi:al Bonding ]

=

is

,.f""fﬂ

that can combine —

[ "chemical bonds" ]

to form

described by \

v

potential energy
curves

\

that reveal

4

bond
disscciation
energy

characterized by

attraction

|

between

that results from _______._[ electrostatic ]

[ electrons }1——— and —-——_""

\/

is an aggregate of

/

v
bond length vibrational
(average internuclear freguencies
distance)

—»- [ A Molecule ]

that is sufficiently
long-lived to possess

.

distinguishing
ocbservable
properties




The type of bond can usually be calculated by finding the
difference in electronegativity of the two atoms that are going

together.

H
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Figure 9.9 Electronegativity values for the elements according to Pauling. Trends for electronegativi-
ties are the opposite of the trends defining metallic character. Nonmetals have high values of electronega-
tivity, the metalloids have intermediate values, and the metals have low values.



‘ Valence Bond Theory

In 1927, valence bond theory
was formulated and argiied
that a chemical bond forms
when two valence electrons,
in their respective atomic
| orbitals,work or function to
el hold two nuclei together, by
virtue of system ene1[fgy
lowering e}lfects. Building on
this theory), chemist Linus
Pauling published in 1931
what some consider one of the
most important papers in the
history of chemistry: "On the _
Nature of the Chemical Bond’

_ , he presénted six rules for the
shared electron bond.




Electron
Distribution
in Molecules

G. N. Lewis
1875 - 1946

Electron distribution is
depicted with

*This is how you
decide how many
atoms will bond
covalently!



Bond and Lone Pairs

 Valence electrons are distributed as
shared or BOND PAIRS and unshared or
LONE PAIRS.

This is called a LEWIS structure.




BOND FORMATION

A bond can result from an overlap

Overlap of H (1s) and CI (2p)

Note that each atom has a single,
unpaired electron.




Types Of BONDS

Electrovalent Or lonic Bond

lonic bond between two atoms is the electrostatic force of

attraction which holds together the ions of the combining
atoms formed by the complete transfer of one or more

electrons from electropoitive to electronegative atom.

For example, during the reaction of sodium with chlorine:

sodium (on the left) loses its one valence electron to chlorine (on the right), resulting in a
positively charged sodium ion (left) and a negatively charged chlorine ion (right).




Formation of ionic bond
These ionic compounds are formed as a result of the formation of negative and
positive ions (and electrically charged atom).

Representing lonic Bonds:

G.N. Lewis developed a model of the valence electrons of single stoms or
monatomic ions and he represented it on a paper as electron dot diagram or
Lewis symbols. These consist of a element symbol and dots representing the
valence electrons. For eq:

Electron dot diagrams help us to understand and represent the process of ion
formation, and also illustrate that ionic bonds tend to produce full outer orbits of
electron.




Covalent Bonding

Recall: Electrons are divided between COTI'C

and valence electrons.
ATOM valence
Na 1s?2s? 2p® 3s! Ne] 3s!

Br [Ar] 3d!°4s? 4p° Ar] 3d10  4s? 4p°




The bond arises from the mutual
attraction of 2 nuclei for the
same electrons.

’ 5

A . B

@ @
HA+ HB — H

A covalent bond is a balance
of and repulsive forces.
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THE END




