Periodic table families and

valence electrons




Valence electron

Valence electrons are the electrons contained in the outermost, or
valence, electron shell of an atom

Valence electrons are important n determining how an element
reacts chemically with other elements: The fewer valence electrons
an atom holds, the less stable it becomes and the more likely it is to
react.

The reverse is also true, the more full/complete the valence shell is with
valence electrons, the more inert an atom is and the less likely it is to
chemically react with other chemical elements or with chemical elements of its
own type.

This 1s because it takes more transfer of energy (photons) to lose or
gain an electron from or into a shell when that shell is more
complete/ full.




Periodic table
* Grouping of the

known elements
based on their

chemical properties.

o Initially created by

Dimitri Mendeleev




Groups and Periods

* Groups: Elements in the same group have the same number

of valence electrons¥*

® Periods: Elements in the same period have the same number
of electron shells (orbits)

® Increasing periods = increasing H# of shells
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The periodic table cannot only be divided into families, but it can also be organized mto four

groupings. As the table illustrates, members of the groupings share many properties.

Grouping Examples Location Physical Chemical
Properties | Properties
Metals Alkali metals, With exception of | good React with
alkaline H conductors of | nonmetals and
earth metals and metalloids, electricity form (+) 1ons.
' ? all and heat; many
transition metals elements to the shiny, react with acid
(Sc, T1, T ete) LEFT malleable,
of "staircase". usually high
(step-like density and
boundary on top high melting.
of elements with except for
atomic numbers alkalis:
13,32.51 and 84.)
Metalloids B, Si, Ge, With exception of | semu- Feeact with
Ads Shb Te Al conductors; nonmetals.
P T elements that some shiny: don't react
. border not malleable | with acid:
the staircase
(Jagged
line 1n periodic
table)
Nonmetals N O, S, P, With exception of | poor Feeact with metals
Cl Br Se metalloids and conductors of | and nonmetals.
T noble heat and When reacting
efc gases, elements to | electricity; with metals,

the
right of the

staircase.

low-melting;

nonmetals form (-)
1ons.

Noble Gases

He, Ne, Ar,
Kr, Xe, En

Last column of
the
penodic fanuly

All gases at
room
temperature;
poor
conductors of
heat and
electricity

Generally
unreactive

™




Periodic families and their
ohysical/chemical properties

e Alkali metals: ® 1 valence electron

¢ Common ion formed +1

® Physical properties: Soft, low
melting, shiny metals:

conduct heat and electricity

® Chemical properties: React
vigorously with acids, water,
oxygen and halogens. The

reaction with water generates

hydrogen gas and a base.




e Alkaline earth metals:

Periodic families and their
ohysical/chemical properties

2 valence electron

Common ion formed +2

Physical properties: Harder,
higher—melting metals: conduct
heat and electricity

Chemical properties: React
with acids, Water oxygen and
halogens, but not always as
violently as alkali metals. The
reaction with water also generates
hydrogen gas and a base, but unlike
the alkali metal bases, these are not
too soluble in water, just like mud
or “earth” hence their name




Periodic families and their
ohysical/chemical properties

° Halogens ® 7 valence electron

¢ Common ion formed -1

° Physical properties: Some

are liquid, solid and gas at
room temperature. Poor

conductors.

* Chemical properties:

React with most metals, and

form diatomic molecules




Periodic families and their
ohysical/chemical properties

* Noble (inert) gases * 8 valence electron

¢ Common ion formed 0

® Physical properties: All
gases at room temperature.

Poor conductors

¢ Chemical properties:
Generally, not chemically

active. None of the noble
gases are flammable




WHAT IS PERIODICITY?

° Periodicity refers to the recurring trends that are seen in the

element properties.

WHAT ARE THE PERIODIC PROPERTIES?
The periodic properties are:
1. ionization energy - energy required to remove an electron from an ion or
gaseous atom

2. atomie radius - half the distance between the centers of two atoms that are

touching each other

3. electronegativity - measure of the ability of an atom to form a chemical

bond

4. electron affinity - ability of an atom to accept an electron
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TRENDS OR PERIODICITY

The periodicity of these properties follows trends as you move across a row or period

of the periodic table or down a column or group:

Moving Left — Right

* Ionization Energy Increases
* Electronegativity Increases

* Atomic Radius Decreases
Moving Top — Bottom

* Ionization Energy Decreases
* Electronegativity Decreases

* Atomic Radius Increases

-




Atomic number

® Atomic number = number of protons in the nucleus of the

atom. Distinguishes one element from another

— Atomic number

2 R
I I e T—— Atomic symbol

4.00 —__

—

Atomic mass




Relative atomic mass

® Relative atomic mass = mass of an atom measured by

comparison with a reference element, carbon-12

® Mass number

— Atomic number

2 —
I I e T—— Atomic symbol

4.00 —__

—

Atomic mass

* One atomic unit = 1.660539040(20)<107?' Kg




|lsotopes

® An isotope is an atom of
an element with the same
number of protons as
another atom of the same
element, but with a
different number of

neutrons

Carbon arlmn-l’% Carbon-14

& 6 Protons & 6 Protons & 6 Protons

& 6 Neutrons # TMeutrons » 5 MNeutrons
MNuclear number Nuclear number MNuclear number
=6 +06 =6+7 =6 +8

~/




Lewis Notation

* Lewis notation is a simplified representation of the atom, in

which only the valence electrons are illustrated.




