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Orbital Energy Diagrams
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Diagrams for multielectron systems
- J

o For multielectron systems, the energy depends on the quantum
numbers n and [

0 As n increases, orbital energy increases for orbitals of the same type
04s>3s>2s>1s
o4p>3p>2p

o As [ increases within a shell, orbital energy increases
o Ex. 4f>4d > 4p > 4s

o As n increases, the subshell energies become closely spaced and
overlapping occurs



Diagrams for multielectron systems
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Electron configurations and the periodic table




Comparison to our Periodic Table
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Aufbau Principle
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o Says that electrons fill the lowest available energy levels before filling
higher levels

o By filling orbitals of lowest energy first, you usually get the lowest total
energy (ground state) of the atom



spdfnotation
S

o When using spdfnotation, fill the orbitals using the previously stated
rules.

o A superscriptis used to show how many electrons are in an orbital
o Ex. Li: 15225t & F: 15%22522p°



Noble gas notation
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o Noble gas notation is often used to represent filled shells

o In noble gas configuration, write the symbol of the most recent noble
gas in brackets, and then list the remaining electrons as previously
done in spdfnotation

o Ex. Si: [Ne]3s%3p? & In [Kr]5524d1%5p!
o The electron configuration for chromium is [Ar]4s!3d>, and the

electron configuration for copper is [Ar]4s!3d0. These are irregular
and should be memorized.



Electron configurations
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Give the electron configurations for the following atoms using spdf
notation and noble gas notation.

s Sulfur
g.  Cobalt
c. Californium (noble gas notation only)



Electron configurations
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K is in the 15t column of the periodic table, and the 4™ row. The
electron configuration of K ends in

A 1s#
. 4st
c 1pt
p.  4pt

£ 4dt



Excited State Electron Configurations
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Which of the following is not an excited state electron configuration
of carbon?

n 1s%2s%2p?
B, 1s%2s%2pl3st
c. 1s%2s%3s?
o. 1s%2s'2p3



Adding electrons to form anions
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0 Electrons are filled in according to the energy ordering of
the orbitals and Hund's rule.



lon Formation
I e,,—,—,S—,—,—,—

Give the electron configuration of a N%~ ion.



lon Formation
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What is the electron configuration for the P3-ion?

» 18228221638
b 1522822635230
o 1822822638238
b 152282263523 P



L.oss of Electrons
e

0 Electrons are removed corresponding to the shells with the
greatest n value because electrons with greater values are
farther from the positive pull of the nucleus



lon Formation
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From which orbital would electrons be lost from Zr in the
formation of formation of Zr2+*?

A 4p
B. 5s
. 4d

p. 5p



lon Formation
I e,,—,—,S—,—,—,—

What is the noble gas electron configuration of Zr?+?



Hund’s rule of maximum multiplicity
S

o Hund’s rule states that the lowest-energy electron
configuration is the one where the maximum number of
electrons is unpaired.



Orbital Box Notation
e

o In orbital box notation, boxes are used to represent orbitals and arrows
are used to represent electrons

o In comparison to the spdfmethod, this one places more emphasis on
the spin of the atom

o The electron configuration of nitrogen using orbital box notation is

[FAEA T 1)1
1s 23 2p

o The electron configuration of fluorine using orbital box notation is

oyt il
1s 28 2p




Orbital Box Notation
e

Write the electron configuration of silicon using orbital box
notation.



