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Ionization Energies

A(g) 6 A(g)
+ + e- 1st ionization

A(g)
+ 6 A(g)

2+ + e- 2nd ionization

A(g)
2+ 6 A(g)

3+ + e- 3rd ionization

A(g)
(n-1)+ 6 A(g)

n+ + e-     nth ionization





Madelung’s Rule

I. Energy increases with increasing n + l

II. For identical values of n + l, energy
increases with increasing n

1s < 2s < 2p < 3s < 3p < 4s < 3d < 4p < ...
    1      2     3      3      4      4      5       5    : (n + l)

Reason:

Shielding of the nuclear charge by the innermost
electrons:

Zeff = Z - S (S - contribution due to screening of
nuclear charge by innermost electrons)

Orbital penetration:
s > p > d >f



Nodal Properties of Standing Waves



Periodic Classification of the Elements



Photoelectron Spectrum of Gaseous
Argon ( Mg K" x-radiation)



Radial Nodes for Hydrogen s and p
Atomic Orbitals



Radial Distribution Function -
Comparison of 2s and 2p Atomic Orbitals



Trends in Atomic Radius



Trends in Ionization Energies



Aufbau Principle and Electron
Configurations

I. Each element is “built up” systematically from the
previous by the addition of both one proton (to the
nucleus) and one electron

II. The electron is placed in the lowest energy orbital
available (maximum 2 electrons/orbital)

Examples:

H: 1s1

He: 1s2

Li: 1s22s1 [He] 2s1

Be: 1s22s2 [He] 2s2

B: 1s22s22p1 [He] 2s22p1

C: 1s22s22p2 [He] 2s22p2

N: 1s22s22p3 [He] 2s22p3

O: 1s22s22p4 [He] 2s22p4

F: 1s22s22p5 [He] 2s22p5

Ne: 1s22s22p6 [He] 2s22p6

Na: 1s22s22p13s1 [Ne] 3s1

Ca: 1s22s22p13s2 [Ne] 3s2

Al: 1s22s22p13s13p1 [Ne] 3s22p1


