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Definitions

Electronegativity is the ability of an atom to
attract a pair of electrons towards itself in a
covalent bond

lonic bonding is the electrostatic attraction
between oppositely charged ions (positively
charged cations and negatively charged
anions

Metallic bonding is the electrostatic
attraction between positive metal ions and
delocalised electrons

Covalent bonding is electrostatic attraction
between the nuclei of two atoms and a
shared pair of electrons

Bond energy is the energy required to break
one mole of a particular covalent bond in the
gaseous state

Bond length is the internuclear distance of
two covalently bonded atoms

Sigma bond is the covalent bond formed b-
y ‘head on’ overlap of atomic orbitals

Pi Bond is the covalent bond formed by s-
ideways overlap of atomic orbitals

Dipole-Dipole Forces are intermolecular att-
ractions between molecules which are pe-
rmanently polarised

Hydrogen Bond is the electrostatic attracti-

on between a hydrogen atom which is bon-
ded to a very electronegative atom and

an electronegative atom of a neighbouring -
molecule

Van Der Waals Forces are intermolecular f-
orces of attraction which arise from te-
mporary dipoles in molecules

Dative bonding

cl

o Cl— Al4=3CI
oo Clg—»Al—Cl

cl

By Emergybuttonse

via

Properties of water

High Water has high melting and

melting  boiling points which is caused by
& the strong intermolecular forces
boiling  of hydrogen bonding between the

points molecules

High Surface tension is the ability of a
surface liquid surface to resist any
tension external forces. The water
molecules at the surface of liquid
are bonded to other water
molecules through hydrogen
bonds These molecules pull
downwards on the surface
molecules causing the surface
them to become compressed and
more tightly together at the

surface
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Properties of water (cont)

Density In ice the water molecules are
packed in a 3D hydrogen-bonded
network in a rigid lattice. Each
oxygen atom is surrounded by
hydrogen atoms. This way of
packing the molecules in a solid
and the relatively long bond
lengths of the hydrogen bonds
means that the water molecules
are slightly further apart than in
the liquid form

Hydrogen bonding in water, causes it to
have anomalous properties such as high
melting and boiling points, high surface
tension and anomalous density of ice
compared to water

Factors influencing electronegativity

Nuclear Increase in nuclear charge
charge increases electronegativity
Atomic Increase in atomic radius
radius decreases electronegativity
Shielding Shielding causes decrease
by inner in electronegativity

shells

Paulings electronegativity to predict bonds
Paulings electronegativity Bond

<1.0 Covalent
1.0-2.0 Polar covalent

>2.0 lonic
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[ELECTRONS IN THE OUTER SHELL Increasing number of two different bonds(one may be triple
forces electrons (and atomic bond)
OUTER SHELL . . 2
& nis aa increase number) in the molecule sp? three different bonds(one may be
with
CLOSELY PACKED IN double bond)
A LATTICE, THEIR .
ﬂ DISSOCATE FROM, Increasing the places where sp>  four different bonds
THE DELOCALISED (MOBILE) THE POSITIVE CENTRE

the molecules come close

ELECTRONS ARE FREE TO
MOVE THROUGH THE METAL

I u_®—®—®_® B For small molecules with the same number Hydrogen bonding is the strongest form of
m‘ ""'CM el -@_@-@_ of electrons, pd - pd forces are stronger intermolecular bonding
thanid - id

ONCE THE OUTER ELECTRON
ARE DELOCALISED, THE

POSITIVE METAL CENTRES
ARE SUSPENDED IN THE
“SEA" OF ELECTRONS

For hydrogen bonding to take place the
INVOLVES STRONG

ELECTROSTATIC FORCES H H .
e e 3 _ fo”ow'ng o needed
THE METAL CENTRES AND

DELOCALISED ELECTRONS . .

A species which has an O or N A species

[ e sowne | [Smowesr (very electronegative) atom with an -
In a metal, atoms are packed together in a with an available lone pairof ~ OH or -
lattice electrons NH group
Electrostatic attraction increases with: For hydrogen bonding to take place, the
Increase in positive charge e angle between the -OH/-NH and the
Decrease in size of metal ions TR hydrogen bond is 180°

Increase in number of mobile electrons

_ _ Shorter bond length generally means higher

A pi bond is weaker than a sigma bond

bond energy, making molecules less
because the overlapping of charge clouds is

Nuclear charge r reactive
Iess than in a si ma bond Shielding Incr es. Reasonably constant
o Atomicradus | creases | Decreaes Triple bonds are the shortest and strongest
H: has 1 0 bond T | e covalent bonds due to the large electron
C2He has only g bonds density between the nuclei of the two atoms
CzHs has 1 o and 1 1 bond _ Triple bonds are the shortest and strongest
HCN has 1 o and 2 T bonds covalent bonds due to the large electron
Formation of sodium chloride (NaCl)
[No electrons are shown in density between the nuclei of the two atoms
Nz has 1 ¢ and 2 11 bonds NN — [ [rcie] the 'd;t—;nd-cmss'sz)ngmm i
281 287 28 288 i e e The reactivity of a covalent bond is greatly

(atom)  (atom) (cation) ~ (anion)

completely to the anions. ]
_ influenced by: The bond polarity, the bond

lonic bonds are non-directional, each cation strength, the bond type (a/m)
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In expanded octet species, the central atom has more than eight electrons.
An example is phosphorus(V) chloride, PCL

This is possible only for Period 3 elements and beyond, this is because starting
from Period 3, the atoms have empty d orbitals in the third energy level to

accommodate more than cight electrons. H o
@@

Octet deficient Expanded octet

If the central atom is from Period 2 of the
Periodic Table, the total number of
electrons surrounding it cannot exceed-
eight(but can less than eight).

If the central atom is from Period 3 and
beyond, the total number of electrons-
surrounding it can exceed eight
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