Chapter 5 : Chemical Bond

Formatiow of Compound and The Uses of Compound
Compounds and Chemical Bonds

++ Compounds are formed when two or more elements are combined.

¢ There are two types of chemical bond which chemically combines two elements.

¢ lonic bond is a type of bond which atoms of both element transfer electron and
form a positively charged ion and negatively charged ion. This causes the cation to
be attracted to the anion and result in a bond also known as electrostatic force.

¢ Covalent bond is a type of bond which atoms of both element shares electron and
form a molecule. The bond between the atoms are very strong.

Uses of Compound in our Dadily Life

¢+ Compounds are very important in our daily life. It is widely used in a few sectors
such as Medical Sector, Industrial Sector, Agricultural sector and more.

+» Compounds like Sodium Chloride and Monosodium Glutamate are a type of ionic
compound that is known informally as flavor enhancers or flavorings. It enhance the
taste of food.

+» Compound like Hydrogen Peroxide is a type of covalent compound that helps in
healing injuries and wounds by releasing oxygen during its decomposition process.

¢ Compounds like Water and Alcohols are solvents used in daily life to remove stains
or to act as a cleaning agent.
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Stability of Group 18 elementy

Valence Electrons of Group 18 Elements

+» The valence electron of Group 18 elements already achieved duplet or octet
configuration which means that they no longer need to interact with other
elements by sharing or transferring electron.
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% They exist as monoatomic gases and does not form any bond with any other
elements.

Formatiow of Ionic Bond

lonic Bonds are bonds that ave formed between

meetal and non-meetal elements,
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elements elements

E MWetal elements E Non-metal
donates electron elements gain
to become electron to
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ion(cation). ion(anion).

E Thisis because E Thisis because
they need to they need to
achieve octet achieve duplet or
configuration to octet
be stable. configuration to

be stable.
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Formatiow of Ionic Bond

lonic Bondls ave electrostatic force between two
Lons which are positive ton and negative ton,

Electrostatic Force
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Formatiow of Ionic Bond

lonic Bonds are strong bonds which consumes a
Lot of heat energy to break the bond between

lonic Bonds are soluble in water because of the
polarity in water,

Polarity

%+ Polarity is the electronegativity and electropositivity in a molecule such as water.
% The molecule of water contains one oxygen molecule and two hydrogen molecules.

The oxygen atom contain some negative charge while the hydrogen atom contains
some positive charge.
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This causes the oxygen which is electronegative to attract positively charged ion
while the hydrogen to attract negatively charged ion.
This is why the polarity of water molecules makes water a universal solvent.
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Formatiow of Ionic Bond

lonle Bonds can conduct eLeotr’witg i molten
and AQUEOUS state,

+* The ions are tied by strong
electrostatic force in solid and
cannot move freely to conduct
electricity.

+* The ions are not tied by
electrostatic force and can move
freely to conduct electricity.

¢ This is because electrostatic
forces are overcome by heat
energy when ionic compound is
heated.
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Formationw of Ionic Bond

O Formed whewn electron are transferved.

Q (s an electrostatic force.

Ionic Compounds and Their Uses
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Formatiovw of Covalent Bond

Covalent bond are formeo whew two or more
atowms share electrons with each other.

Lewis Structure
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¢ Lewis Structure is the structure that only shows the valence electron of the atoms.
+» The red cross represents the valence electron that is not included in the sharing of

electrons.
¢ The blue cross represents the valence electron that is included in the sharing of

electrons.
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Formatiovw of Covalent Bond

Covalent bond are divided into 3 types which are
single bond, double bond and triple bond.
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Formatiovw of Covalent Bond

Covalent bond forms a wolecule.
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pative bond s a type of covalent bond that only
one atom of all the atoms contribute the electrons
to shave.
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Coordinate Bond

+» Coordinate bond is also known as Dative bond.
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Formatiovw of Covalent Bond

Covalent bond is not soluble tn water but soluble
tn organtic solvents because the molecules do not
carry charges.

Covalent bond needs Little heat energy to break
the van Der waals force between the molecules,
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Van Der Waals Force

+* Van Der Waals force exists between smaller molecules of Covalent compound.
+» Itis very weak and consume little amount of heat to be broken.
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Formatiovw of Covalent Bond

Covalent bond does not conduct electricity
because it does not carry any charges.

Structure of Covalent Compounds

Snple
Milecule

-Water
-Carbon Dioxide
-Carbon
Monoxide

-Small and
Simple.
-Exists in solid,
liquid or gas.

-Strong
Covalent Bond.
-Weak Van Der

Waals force.

-Melting and
Boiling points are
low.
-Little heat is
required to
overcome the Van
Der Waals force.

Melting Point and
Bailing Paint

-Silicon Dioxide
-Chlorine Gas

-Large and
Complex.
-Mostly exists
in solid form.

-Water
-Carbon Dioxide
-Carbon
Monoxide

-Melting and Boiling
points are high.
-A lot of heat is

required to
overcome the strong
Covalent force.
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Covalent Compounds and Their Uses

Covalent comp

like water |

com;pounds like
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Formatiow of Hydwrogen Bond

Hydrogen bonds are attraction forces between
hydrogen atom, H with an atow of high
electronegativity.

Atoms with High Electronegativity

+»+ Electronegativity is the tendency of an atom to accept electrons easily.
«» Atoms with high electronegativity are as follows :
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Hydvrogen Bond and Ity Role in Daily Life

Hair and Protein Molecules

< When hair is in contact with water, the protein molecules in hair will
form hydrogen bond with the water molecules and causes it to stick
together.

+»* The water molecules not only stick to one protein molecules but also
stick with other protein molecules. This causes it to appear as a clump
and stick together.

Paper and Cellulose Molecules

** When our hands are dry, water molecules are absent and no
hydrogen is formed. Thus, it is harder to turn the pages.
+* To overcome this problem, wetting our hands can help. This is
because by wetting our hands, water molecules on our hands will /——\
form hydrogen bond with the cellulose molecules on the paper. This
will make it easier to turn the pages.

Hydrogen Bond and Ity Effecty
Ethanol Molecules

%+ Ethanol molecules not only have strong covalent bond and Van Der Waals force but also have strong
Hydrogen Bond which is harder to be overcame.

+* The hydrogen bond requires high heat energy.

%+ In addition to the heat energy required to break the Van Der Waals force, the ethanol molecules have very
high melting and boiling point.

%+ Ethanol is also soluble in water even though it is a covalent molecule. This is because of the hydrogen bond
formed when Ethanol is in contact with hydrogen atoms in the water.
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The Conductivity of Electricity of Metals

Sea of Hectrons

Positively charged
metal ions

+» Delocalised electrons are electrons that moves freely and is not owned by any atom nor ion.

%+ Sea of electron is formed when the valence shells of metal atoms overlap, resulting in electron
delocalization.
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Metallic Bond aond The Conductivity of Electricity
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lonic Bond

Dative
Bond

Hydrogen
Bond

Covalent
Bond

Metallic
Bond
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Arrangement invthe Periodic Table of Elementy

Groups in the Periodic Table of Elements
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«» Groups are known as the vertical bars down the periodic table.
«» Groups are based on the valence electron of the element.
+»*» There are 18 groups which the groups are based on the valence electron such that
O ifitis 2 or lesser than 2, the group of electron = valence electron and
Q if it is more than 2 and smaller than 8, the group of electron = valence
electron + 10

GROUP NAME

*

1 AKALI METALS

2 ALKALINE EARTH METALS
3-12 TRANSITION METALS

17 HALOGENS

18 NOBLE GASES

Periods in the Periodic Table of Elements

«+ Periods are known as the horizontal bars across the periodic table.
+»* Periods are based on the number of shells of the element.
** There are 7 periods.



