Periodicity-
periodic properties of the elements



Periodic Properties and the

Periodic Table
Periodic- repeating Iin a predictable wg

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 regular

until the 8" element, which has similar properties to th'e 1
NaMgAl SIPSCl



MendeleyeVv’s Periodic Table

Table 5.3 Predicted and Observed Properties of Germanium

Predicted by

Property Mendeleev Observed
Atomic weight 72 g/mol* 72.60 g/mol*
Density of metal 5.5 g/em? 5.36 g/cm?
Color of metal Dark gray Gray
Formula of oxide GeO, GeO,
Density of oxide 4.7 g/em? 4.703 g/cm?
Formula of chloride Ge(Cl, GeCl,
Density of chloride 1.9 g/cm’ 1.887 g/cm’
Boiling point of chloride Below 100°C 86°C
Formula of ethyl compound Ge(C,Hy), Ge(C,Hy),
Boiling point of ethyl compound 160°C 160°C

Density of ethyl compound

0.96 g/cm’

Slightly less than 1.0 g/cm”

*Mol is the abbreviation for mole, the SI unit for amount of substance. The mole is introduced in Chapter 7.
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Modern Periodic Table-
terms to know
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Size of Atoms
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Down a Group

H 1¢

Li 125

Na 12s2p°3s

K 15252p°35°3p° 45"



Shielding

The more shielding of the nucleus,
the less atttraction for the
valence electrons by the nucleus



Effective Nuclear Charge




Periodic Relationship

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)
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Therefore

Atoms get smaller across a period dueto

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 = Ne
1& 28 28 252pt 2520 25°2p° 25°2pt 25°2p° 25°2p°



15t lonization Energy



Trends In 18t lonization Energy

lonization energy
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Atomic number
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Anomalies?




Additional lonization Energies-
probing atomic structure

Successive Values of Ionization Energies

i

Element L I, I,

SRS T —

Na 496 4560
Mg 738 1450 7730




Answer

Na 1252p°3s!

Mg 1s%2s%2p°3<?



Aluminum

Element I

Na 496
Mg 738
Al 578

1s%25°2p®3s%3p?



Electron Affinities

In kJ/mol
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Anomalies?

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

nitrogen

1s



Formation of lons

lonization energy electron affinity
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which is large? which is iarger?



Electronegativity



Periodic Relationships
compounds of the elements

Anhydride- without wate

acid anhydride- addition of water forms an acid

non-metal oxides are acid anhydrides

basic anhydrides are metal oxides

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



