
Compounds 
Section 3.1 



3.1 Compounds 

Compounds are pure substances made of more than one kind of 
atom  joined together. The atoms are held together with chemical 
bonds. 

Compounds come in two basic types: covalent and ionic. 

 

 See pages 76 - 78  

In ionic compounds, atoms gain or lose electrons to form ions.  

Example: NaCl 



Ionic Compounds 

Ionic solids exist as a solid in the form of an ionic lattice. 

The positive ions attract all of the negative ions, and vice versa.  

In the example of table salt (NaCl) the one-to-one ratio of ions results in a 
simple square-shaped ionic crystal: 

 See page 78  

•An ionic compound is 
composed of a metal ion 
and non-metal ion.   

•Electrons are transferred. 

http://www.youtube.com/watch?v=yjge1WdCFPs http://www.youtube.com/watch?v=Mx5JJWI2aaw&feature=related 

http://www.youtube.com/watch?v=yjge1WdCFPs




electrons 
charge 

positive Negative 

transferred 

Negatively charged positively charged opposite 

attract Ionic bond 







 See pages 76 - 78  

Covalent compounds share electrons to form 
molecules.  

Example: water 

H H 

O 

Covalent Compounds 

Shared electrons! Shared electrons! 







Polyatomic ions 



Polyatomic ions are covalently bound molecules with an electric charge.  
The electric charge can be negative or positive 

Your textbook has a complete list of polyatomic ions in 
Table 3.10 on p.92 – check it out now!  
 
 

Questions to Consider:  
1. Find an ion with a positive charge 
2. Find an ion with a negative charge 
3. Find the 4 ions that have only 2 atoms 
4. Which ion has the most atoms? 
5. Which ion has the biggest charge? 

 

Polyatomic ions 



Names and Formulas of Ionic 

Compounds 
Section 3.2 



A compound has both a name and a 

formula 

The International Union of Pure and Applied 

Chemistry (IUPAC) is a group that represents 

chemists around the world and is responsible 

for the rules of naming compounds. 



Ionic compounds are composed of positive ions and 
negative ions. 
 

The name of an ionic compound = positive ion + 
negative ion-ide. 
 
Example 1  MgO 
 

The positive ion is the first part of the name, 
magnesium. 
 
The negative ion forms part of the ending of the 
name, oxygen. 
 
Add -ide to the end of the name to form 
magnesium oxide. 

The Chemical Name of an Ionic Compound 



1. What is the name of Ca3N2? 
 
   Ca, the positive ion, is calcium 
 
   N, the negative ion, is nitrogen 
 
   Drop the end of the negative ion and add -ide 
      calcium nitride 
 
2.  What is the name of NaCl? 
 
3. What is the name of Li3N? 
 

 



The non-metal ions name always ends in “-ide “ 

 

•Fluorine becomes fluoride 

•Chlorine becomes chloride 

•Bromine becomes bromide 

•Iodine becomes iodide 

•Oxygen becomes oxide 

•Sulphur becomes sulphide 

•Selenium becomes selenide 

•Nitrogen becomes nitride 

•Phosphorous becomes phosphide 

•Carbon becomes carbide 



Now try the practice 
problems on page 86 

 ODD ONLY 



The Chemical Formula of an Ionic Compound 

1. In an ionic compound, the positive charges balance 
out the negatives. 

2. The subscript gives the ratio of each type of ion in 
the compound. 

3. The ratio is always written in reduced form. 
 

Example: What is the formula for magnesium phosphide? 

Step 2: Do the charges = zero?  

Mg2+ P3– 

Mg2+ P3– 

Mg2+ 

+2 -3 +6 -6 
Mg3P2 

Step 1: find ion charges using the periodic table 

Magnesium is Mg2+    Phosphorous is P3– 



Now try the practice 
problems on page 87 

 







Formulas of Compounds Containing a Multivalent Metal 
 
1. Some metals are multivalent, which means they have more than one 

ion form. 
 
2. On the periodic table, the most common form of the ion is listed at the 

top of the element’s box. 
 
 
 
 
 
 
 
3. In the name of the compound, Roman  
numerals are used following the positive  
ion to indicate which ion was used  
(Table 3.5 p 88). 

NO NEED TO COPY OUT 

TABLE…IT IS IN YOUR 

TEXTBOOK 



Example: What is the formula for manganese (III) sulfide? 

 

Manganese (III) is Mn3+                            Sulfur is S2– 

Mn3+ S2– 

Mn3+ S2– 

S2– 

+6 -6 = 0 

Mn3+ S2– 

+3 -2 = -1 

Mn2S3 



QUESTION: What is the formula for vanadium (IV) oxide? 

 

V4+ O2– 

O2– 

4+ 4- = 0 

V4+ O2– 

4+ 2- = 2+ 

VO2 

vanadium (IV) is V4+                         oxide is O2– 



V            O 4+    2– 
V2 O4 

VO2 

Then…Reduce 

If you used the cross and drop method, you 
would have got to this.... 



Now try the practice 
problems on page 89 

ODD ONLY 



Your practice for 

homework 
BLM 1-36: One Common Ion Charge 

BLM 1-37 – Multiple Ion Charges 













Naming Compounds containing Multivalent metals 

IMPORTANT  WE MUST USE ROMAN NUMERALS  

 

Example 1:          Name FeCl3 

 

• Step 1: Do we have a multivalent metal in the formula? 

 

 

 

 

 

 

 

 

YES 

•Step 2: Figure out the total charge of the negative ion 

Fe Cl- 

Cl- 

Cl- 

-3 = 0 

Fe3+ Cl- 

Cl- 

Cl- 

3+ -3 = 0 

Which ion of Iron do we need to name? Fe3+        =  iron (III) 

 

So this compound is called … 

iron (III) chloride 



Try the name for TiF4 

Ti4+ F- 

F- 

F- 

F- 

4+ 4- = 0 

Ti? F- 

F- 

F- 

F- 

? 4- = 2+ 

Titanium (IV) fluoride 



Remember those 

polyatomic ions? 



Polyatomic ions are ions composed of more than one type 
of atom joined together by covalent bonds. 
 
• The whole group has charge – see p. 92 for a list of 
polyatomics (list will be provided on quizzes & tests) 
 
•The electric charge can be negative or positive 

What is a Polyatomic Ion????? 

Polyatomic ions 



Positive ions act like 'metals' in ionic compounds, 
ie.  
  NH4

1+ (ammonium) 
 

Negative ions act like 'non-metals' in ionic 
compounds, i.e.  

•CO3
2-   (carbonate) 

•NO3
1-  (nitrate) 

 



Example : Name the compound KClO? 

Metal ion Non-metal ion 

K+ ClO- 

 

Potassium hypochlorite 

Writing the NAMES for Polyatomic Compounds 

Metal ion Non-metal ion 

K+ ClO- 

 

Potassium hypochlorite 

Use the polyatomic ion table to find the name of  non-metal ion  



Naming Polyatomic Compounds 
 
The name of a polyatomic compound is the combination of  
 
the metal name and the polyatomic ion name.  
 
Ex. sodium sulfate Na2SO4  
 
Note: The positive part of the compound is always written first. 

KMnO4 

 
Li2Cr2O7 

 
NaOH 
 
Mg(OH)2  
 
Cu2SO4 

 
NH4Cl 
 

KMnO4 

 
Li2Cr2O7 

 
NaOH 
 
Mg(OH)2  
 
Cu2SO4 

 
NH4Cl 
 



Na+ SO4
2− 

+1 -2 = -1 

Na+ SO4
2− 

Na+ 

+2 -2 = 0 

    Na+    and    SO4
2 − 

 

Na2SO4 

Writing the Formula for Polyatomic Compounds 

Example 1:  What is the formula for sodium sulfate?   

 

Notice the ending…. “ate” 

NOT SULPHIDE – must be a polyatomic! 

 



Question:    What is the formula for iron (II) nitrate?   

 

     (NOT NITRIDE) 

 

Fe2+ NO3
− 

2+ 1- = 1+ 

Fe(NO
3
)
2 

Fe2+    and    NO3 
− 

 

Fe2+ NO3
− 

NO3
− 

+2 -2 = +0 











Physical & Chemical Changes 
Section 3.3 










