
Chapter 7 : Periodic Properties of the Elements

Sizes of atoms and ions.

Ionization energy – How 
much energy is required 
to remove an e-

Electron affinity – How 
much an atom wants to 
gain an e-



http://en.wikipedia.org/wiki/Periodic_table

Mendeleev’s Predictions



Effective Nuclear Charge

The effective nuclear charge, Zeff, is found this way:
Zeff = Z − S

where Z is the atomic number and S is a screening 
constant, usually close to the number of inner electrons.

The attraction of valence electrons to the nucleus is 
weakened by core electrons, which they repel

Na atom:



Atomic radius tends to decrease from left to right 
across a row due to increasing Zeff.

Atomic radius increases from the top to the bottom of a 
column due to increasing value of n

Trends in Atomic Radius



Cations are smaller than neutral atoms

The outermost electron is 

removed and electron 

repulsions are reduced.



Anions are larger than neutral atoms

Electrons are added 

and repulsions are 

increased.



Ionization Energy

Na(g) � Na+
(g) + e-

Na+(g) � Na+2
(g) + e-

1st ionization:

2nd ionization:

1st ionization energy < 2nd ionization energy

Energy required to remove an electron from an atom in the gas phase



What trend will ionization energy follow?

A. Lower ionization energy with increasing atomic radius

B. Lower ionization energy with larger cation radius

C. Lower ionization energy with larger effective shielding

D.  All of the above



Trend in Ionization Energy

Na(g) � Na+
(g) + e-

1st ionization:



Electron Affinity

Cl(g) + e- � Cl-(g)

Measures the attraction or 
affinity of an atom for an 
electron

Generally electron affinity 
increases left to right
And decreases from the 
top down.  

Fluorine has the highest 
electron affinity



Metals, Nonmetals, and Metalloids

- Metals tend to lose e- - Nonmetals tend to gain e-

- Metals tend to be 
shiny, malleable, and 
ductile

- Nonmetals usually are not shiny, 
and are brittle

- Metals are good conductors 
of heat and electricity

- Nonmetals are poor conductors 
of heat and electricity

Au Bars C powder

Metalloids have a 
mixture of all these traits

Silicon



Group Properties

- Alkali and Alkali Earths 
easily ionize to for 
cations

- Alkali are very soft and 
light, Alkali Earth slightly 
harder and more dense

- Halogens exist as 
diatom molecules
F2(g), Cl2(g), Br2(l), I2(s)

- Noble gases, because their 
orbitals are completely full, 
don’t react with anything and 
exist as monoatomic gases


