The Periodic Table and physical properties (2)

PERIODICITY

Elements in the same group tend to have similar chemical and physical
properties. There is a change in chemical and physical properties
across a period. The repeating pattern of physical and chemical
properties shown by the different periods is known as periodicity.

These periodic trends can clearly be seen in atomic radii, ionic radii,
ionization energies, electronegativities and melting points.

MELTING POINTS 5000
Melting points depend

both on the structure C
of the element and on 4000
the type of attractive
forces holding the
atoms together. Using
period 3 as an
example:

e At the left of the
period elements
exhibit metallic
bonding (Na, Mg, Na S« K
Al), which increases Ar

in strength as the
number of valence
electrons increases. atomic number

Silicon in the middle

of the period has a

macromolecular covalent structure with very strong bonds resulting in a very high melting point.

Elements in groups 5, 6, and 7 (P,, Sy, and Cl,) show simple molecular structures with weak van der Waals’ forces of
attraction between the molecules.

e The noble gases (Ar) exist as monatomic molecules (single atoms) with extremely weak forces of attraction between the atoms.
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Within groups there are also clear trends:
* In group 1 the melting point decreases down the group as the atoms become larger and the strength of the metallic bond

decreases.
Li Na K Rb Cs
M. pt /K 454 371 336 542 302
* In group 7 the van der Waals’ attractive forces between the diatomic molecules increase down the group so the melting points
increase.
F cl, Br, I,
M. pt/K 53 172 266 387
ELECTRONEGATIVITY

Electronegativity is a relative measure of the attraction that
an atom has for a shared pair of electrons when it is
covalently bonded to another atom. As the size of the atom
decreases the electronegativity increases, so the value
increases across a period and decreases down a Group. The
three most electronegative elements are F, N, and O.
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