Introduction to Periodic Table




ing the Periodic Table

©  Group numbering is based on the new IUPAC system.
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What is the Periodic Table?

® It is an organizational system for elements.




Who created i1t?

® The quest for a systematic arrangement of
the elements started with the discovery of
iIndividual elements.

® By 1860 about 60 elements were known and
a method was needed for organization.

e 1869, Russian chemist Dimitri Mendeleev
& S proposed arranging elements by atomic
weights and properties.

® The table contained gaps but Mendeleev
predicted the discovery of new elements.
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PERIODS

Periods = Rows —#f

® The horizontal rows of the periodic table are called
periods.

® Elements in a period are not similar in properties.

® All of the elements in a period have the same number
of atomic orbitals HLiA.

® Every element in the top row (the first period) has
one orbital for its electrons. All of the elements in the
second row (the second period) have two orbitals for
their electrons. It goes down the periodic table like
that.

NS




Periods = Rows

® Atomic mass increases from left to right across a
period.

® Metals are on the left.
® Non-metals are on the right.

® The first element in a period is usually an active
metal, and the last element in a period is always an
Inactive gas.
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/ GROUPS

Groups = Columns#t5l|

® The vertical columns of the periodic table are called
groups.

® Elements in the same group have similar characteristics
or properties.

® The elements in a group have the same number of
electrons In their outer orbital. Those outer electrons are
also called valence electrons {§&¥.

® Every element in the first column (group 1) has one
electron in its outer shell. Every element on the second
column (group 2) has two electrons in the outer shell. As
you keep counting the columns, you'll know how many
electrons are in the outer shell.




What do all the numbers mean?

Symbol

*
A one- or two-letter

6
abbreviation derived from ]
the element’s English or

Latin name.

- Carbon
12.011

Name
Element's common name.

Atomic Number

Equal to the number of protons in the
nucleus, as well as the number of
electrons in the electron cloud.

WEIGHT on

Atomic Mass SO

Weighted average of the masses
of all the element's isotopes.
Rounding the atomic mass to the
nearest whole number yields the
mass number of the most common
isotope.
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FIGURE 2.18 The periodic table helps us to classify elements in a variety of ways.
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FIGURE 2.19 The physical appearance of elements close to each other in the
same group or period are similar. Their properties vary gradually from one end
of the group or period to the other.

Group VA (15)
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Other than periods and groups,
the table is divided into families

™




Hydrogen

Hydrogen belongs to a
family of its own.

Hydrogen is a diatomic
(H2), reactive gas.

Hydrogen was involved
In the explosion of the
Hindenberg.

Hydrogen is promising
as an alternative fuel
source for automobiles.




Alkali metals

15t column on the periodic table (Group 1) not
Including hydrogen.
Their low ionization energies (the amount of
energy required to remove an electron) resulit
In their metallic properties and high
reactivities. They are very reactive metals that
do not occur freely in nature.
An alkali metal can easily lose its valence
electron to form the univalent cation.
Alkali metals have low electronegativities
(describes the tendency of an atom to attract
electrons towards itself).
Softer than most other metals, soft enough to ctL
with a butter knife!!!
Good conductors of heat and electricity.

\_ Can explode if they are exposed to water.

sodium(Na)

/
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Alkaline earth metals

Second column on the periodic table (Group
2).

They are very reactive metals, which are
always combined with nhonmetals in nature.
Alkaline earths have low electronegativities.
The alkaline earths have two electrons in the
outer shell.

The two valence electrons are not tightly
bound to the nucleus, so the alkaline earths
readily lose the electrons to form divalent
cations.

Several of these elements are important
mineral nutrients, such as Mg and Ca.




e
Transition metals

- The transition elements are located in groups IB to
VIIIB of the periodic table.

- These elements are very hard, with high melting
points and boiling points.

- Moving from left to right across the periodic table, the five
d orbitals become more filled. The d electrons are loosely
bound, which contributes to the high electrical
conductivity of the transition elements.

- They exhibit a wide range of positively charged forms.
Allow them to form many different ionic
and partially ionic compounds.
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Rare earth elements

® The rare earth metals are found in group 3 of the

periodic table, and the 6th (5d electronic

configuration) and 7th (5f electronic configuration)

periods.

® There are two blocks of rare earths, the lanthanide
series and the actinide series.

® The rare earths are silver, silvery-white, or gray metals.

® The metals have high electrical conductivity.
® Many are man-made.
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Other than periods and groups,
the table is divided into families

™




Other metals

Al
Ga
In [Sn
TI|Pb|Bi

- They are usually in form of
solid and have a high density.
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MetalloidsEE£E

*The electronegativities and ionization
energies of the metalloids are
between those of the metals and
nonmetals, so the metalloids exhibit
characteristics of both classes.

*Their reactivity depends on properties of
other elements in reaction.

*The intermediate conductivity of
metalloids means they tend to make
good semiconductors.




Non-Metals

*The nonmetals are located on the
upper right side of the periodic
table.

‘Nonmetals have high ionization
energies and electronegativities.

*They are generally poor
conductors of heat and electricity.

Most nonmetals have the ability to
gain electrons easily.




Halogens

*The halogens are located in Group VIIA of the
periodic table, and are a particular class of
nonmetals.

These reactive nonmetals have seven valence
electrons.

*Halogens range from solid (1,) to liquid (Br,) to
gaseous (F, and Cl,) at room temperature.

*The halogens have very high
electronegativities. Fluorine has the highest
electronegativity of all elements.

*The halogens are particularly reactive with the
alkali metals and alkaline earths, forming stable
lonic crystals.




Noble Gases

 The noble gases, also known as the inert
gases, are located in Group VIl of the
periodic table.

 The noble gases are relatively
nonreactive. This is because they have a
complete valence shell. They have little
tendency to gain or lose electrons.

« The noble gases have high ionization
energies and negligible
electronegativities.

 The noble gases have low bolling points
and are all gases at room temperature.

/




/
EXAMPLE 2.9 Elassifiéation of Elements

Classify each of the following elements by group number, group name (if appli-
cable), and period, and as a metal, nonmetal, or metalloid.

(a) sodium (b) silicon (c) bromine (d) copper
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Solution:

(a) Nais in group IA (1), the alkali metal group, and in period 3, and is a metal.
(b) Siis in group IVA (14) and in period 3, and is a metalloid.

(c) Bris in group VIIA (17), the halogen group, and in period 4, and is a nonmetal.
(d) Cuisin group IB (11), a transition metal group, and in period 4, and is a metal.
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M Predlctmg Gharges on Ions - '*

Write the symbol for the ion that each of the following elements is predicted to

form.

(a) magnesium

(b) bromine

(c) nitrogen




Solution:
These ions can be predicted by their positions in the periodic table.

(a) Magnesium is in group ITA (2), so it will lose two electrons to form Mg*,
giving it the same number of electrons as neon.

(b) Bromine is in group VIIA (17), so it will gain one electron to form Br,
giving it the same number of electrons as krypton.

(c) Nitrogen is in group VA (15), so it will gain three electrons to form N,
giving it the same number of electrons as neon. T




Fun time~
Periodic Table
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