
Periodicity-
periodic properties of the elements



Periodic Properties and the 
Periodic Table

Periodic- repeating in a predictable way

Davey notices that elements can be grouped 
by their similar properties (Law of Triads)

Newlands notices that as elements are lined up 
by increasing mass, their properties change regularly, 
until the 8th element, which has similar properties to the 1st.

Na Mg Al Si P S Cl 



Mendeleyev’s Periodic Table



Modern Periodic Table-
terms to know



Size of Atoms



Down a Group

Li

Na

H

K

1s1

1s2 2s1

1s22s22p6 3s1

1s22s22p63s23p6 4s1



Shielding

2e 8e

The more shielding of the nucleus, 
the less atttraction for the 

valence electrons by the nucleus



Effective Nuclear Charge

2e 8e



Periodic Relationship

effective nuclear  charge decreases
due to increased number of 

filled energy levels (shielding)

Effective nuclear  charge increases
due to 

1. no additional shielding across a period 
(filling the same energy level)

2. increased + charge in nucleus
(increasing atomic number)



Therefore

Atoms get smaller  across a per iod due to
 

1. valence electrons filling the same energy level 
at the same distance from the nucleus

2. increasing effective nuclear charge 



The Second Period

Li    Be        B        C          N        O          F         Ne

1s2 2s22p52s1 2s2 2s22p1 2s22p2 2s22p3 2s22p4 2s22p6



1st Ionization Energy



Trends in 1st Ionization Energy



Anomalies?

1s

2s 2p



Additional Ionization Energies-
probing atomic structure



Answer

1s22s22p63s1

1s22s22p63s2

Na

Mg



Aluminum

1s22s22p63s23p1



Electron Affinities

in kJ/mol



Anomalies?

Since N has a greater  effective nuclear  charge 
it should release more energy than C

1s

2s 2p
nitrogen



Formation of Ions

Na(g) Na(g)
+1 + 1e

ionization energy

F(g) F(g)
-11e+

electron affinity

which is larger?
which is larger?



Electronegativity



Periodic Relationships
compounds of the elements

acid anhydr ide- addition of water  forms an acid

non-metal oxides are acid anhydrides

Anhydride- without water

basic anhydr ides are metal oxides

see the back side of the periodic table 
for the trends in oxides' acidic/basic properties


