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Electron Configurations: How Electrons Occupy Orbitals
Electron Spin and the Pauli Exclusion Principle (Pauli exclusion principle: no
two electrons in an atom can have the same four quantum numbers.)
Electron Configurations for Multielectron Atoms
▶ Electrons occupy orbitals so as to minimize the energy of the atom;
therefore, lower energy orbitals fill before higher energy orbitals. Orbitals
fill in the following order: 1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s.
▶ Orbitals can hold no more than two electrons each. When two electrons
occupy the same orbital, their spins are opposite. This is another way of
expressing the Pauli exclusion principle (no two electrons in one atom can
have the same four quantum numbers).
▶ When orbitals of identical energy are available, electrons first occupy
these orbitals singly with parallel spins rather than in pairs. Once the
orbitals of equal energy are half full, the electrons start to pair (Hund’s
rule).

Electron Configurations, Valence Electrons, and the Periodic Table
An atom’s valence electrons are those that are important in chemical
bonding. For main-group elements, the valence electrons are those in the
outermost principal energy level. We can now see why the elements in a
column of the periodic table have similar chemical properties: they have
the same number of valence electrons.
We distinguish between valence electrons and all the other electrons in an
atom, which are called core electrons. For example, silicon, with the
electron configuration 1s22s22p63s23p2, has four valence electrons (those in
the n = 3 principal level) and ten core electrons as shown in the right
margin.
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Orbital Blocks in the Periodic Table
You can see that the number of columns in a block corresponds to the
maximum number of electrons that can occupy the particular sublevel of
that block. The s block has two columns (corresponding to one s orbital
holding a maximum of two electrons); the p block has six columns
(corresponding to three p orbitals with two electrons each); the d block has
10 columns (corresponding to five d orbitals with two electrons each); and
the f block has 14 columns (corresponding to seven f orbitals with two
electrons each).
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