
Atoms are electrically neutral. 
Because there is the same number of 

protons (+) and electrons (-). 

Ions are atoms, or groups of atoms, 
with a charge (positive or negative) 
They have different numbers of protons 

and electrons. 

Only electrons can move, and ions are 
made by gaining or losing electrons. 

Atoms and Ions 



A negative ion. 

Has gained electrons. 

Nonmetals can gain electrons. 
 Charge is written as a superscript on the right. 

An Anion is… 

F1- Has gained  one electron (-ide 
is new ending = fluoride) 

O2- Gained  two electrons (oxide) 



A Cation is… 

 A positive ion. 

 Formed by losing electrons. 

 More protons than electrons. 

 Metals can lose electrons 

K1+ Has lost  one electron (no 
name change for positive ions) 

Ca2+ 
Has lost two electrons 



Predicting Ionic Charges 
Group 1A: Lose 1 electron to form 1+ ions 

H1+ Li1+ Na1+ K1+ Rb1+ 



Predicting Ionic Charges 
Group 2A: Loses 2 electrons to form 2+ ions 

Be2+ Mg2+ Ca2+ Sr2+ Ba2+ 



Predicting Ionic Charges 
Group 3A:              Loses 3  

electrons to form  
3+ ions 

B3+ Al3+ Ga3+ 



Predicting Ionic Charges 
Group 4A:              Do they 
lose 4 electrons or 
gain 4 electrons? 

Neither! Group 4A 
elements rarely form 
ions (they tend to share) 



Predicting Ionic Charges 
Group 5A:              Gains 3  
electrons to form  
3- ions 

N3- 

P3- 

As3- 

Nitride 

Phosphide 

Arsenide 



Predicting Ionic Charges 
Group 6A:              Gains 2  
electrons to form  
2- ions 

O2- 

S2- 

Se2- 

Oxide 

Sulfide 

Selenide 



Predicting Ionic Charges 
Group 7A:              Gains 
1 electron to form  
1- ions 

F1- 

Cl1- 

Br1- Fluoride 

Chloride 

Bromide 

I1- Iodide 



Predicting Ionic Charges 
Group 8A:              Stable 
noble gases do not 
form ions! 



Predicting Ionic Charges 
Group B elements:                     Many transition elements  

  have more than one possible oxidation state. 
Iron (II) = Fe2+ 

Iron (III) = Fe3+ 

Note the use of Roman 

numerals to show charges 



 Two methods can clarify when 
more than one charge is possible: 

1) Stock system – uses roman 
numerals in parenthesis to 
indicate the numerical value 

2) Classical method – uses root 
word with suffixes (-ous, -ic) 

 Does not give true value 

Naming cations 



We will use the Stock system. 

Cation - if the charge is always the 
same (like in the Group A metals) just 
write the name of the metal. 

Transition metals can have more than 
one type of charge. 

Indicate their charge as a roman 
numeral in parenthesis after the name of 
the metal (Table 9.2, p.255) 

Naming cations 



Predicting Ionic Charges 
 Some of the post-transition elements also  
  have more than one possible oxidation state. 
Tin (II) = Sn2+ Lead (II) = Pb2+ 

Tin (IV) = Sn4+ Lead (IV) = Pb 4+ 



Predicting Ionic Charges 
Group B elements:                     Some transition elements  
  have only one possible oxidation state, such as 
these three: 

Zinc = Zn2+ Silver = Ag1+ Cadmium = Cd2+ 


