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You have mastered this topic when you can: 
1) name and write formulae for simple HYDRATES. 
2) name, write formulae for simple IONIC COMPOUNDS, MOLECULAR COMPOUNDS and HYDRATES. 
3) classify compounds as ACID, BASE, SALT, COVALENT and HYDRATES. 
  

HYDRATED IONIC COMPOUNDS 
I) HYDRATED IONIC COMPOUNDS, often called hydrates, are ionic compounds that have one or more water 

molecules embedded within their crystal lattices.   An ionic compound is composed of alternating RECALL:
cations and anions locked within a crystal lattice.  The positive end of these water molecules will surround each 
anion while the negative end will surround each cation. 
A) Hydrates have unique formulae indicating the formula of the ionic compound and how many water molecules 

are embedded within the compounds crystal lattice. 
e.g.  CuSO4•5H2O(s),    Na2SO4•10H2O(s),    MgSO4•7H2O(s),    Cu2SO4•7H2O(s) 

B) NAMING HYDRATES.  Hydrates are named by indicating how many water molecules are embedded within the 
crystal lattice of the salt.  The Greek prefixes listed below are used to indicate the number of water molecules 
embedded within the crystal lattice for each formula unit. 

Greek Prefix Number 
mono 1 

di 2 
tri 3 

tetra 4 
penta 5 
hexa 6 
hepta 7 
octa 8 
nona 9 
deca 10 

1) SAMPLE PROBLEMS 1: Name these hydrates. 

a) Na2SO4•10H2O(s)  =  sodium sulphate decahydrate 

b) MgSO4•7H2O(s)  =  magnesium sulphate heptahydrate 

c) CuSO4•5H2O(s)  =  copper(II) sulphate pentahydrate 

d) Cu2SO4•7H2O(s)  =  copper(I) sulphate heptahydrate 

2)  Name these hydrates.  {Answers are on page 2 of these notes.} Required Practice 1:

1. CaCl2•2H2O(s)   

2. NaC2H3O2•3H2O(s)   

3. (NH4)2C2O4•H2O(s)   

4. Na2S2O3•5H2O(s)   
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B) WRITING FORMULAE FOR HYDRATES.  Write the name of the ionic compound then attach a dot and the 
number of water molecules that are attached to the formula unit. 
1) SAMPLE PROBLEMS 2: Write formulae these hydrates. 

a) sodium sulphate decahydrate  =  Na2SO4•10H2O(s) 

b) magnesium sulphate heptahydrate  =  MgSO4•7H2O(s) 

c) copper(II) sulphate pentahydrate  =  CuSO4•5H2O(s) 

d) copper(I) sulphate heptahydrate  =  Cu2SO4•7H2O(s) 

2)  Write formulae these hydrates.  {Answers are on page 2 of these notes.} Required Practice 2:

1. barium chloride trihydrate   

2. copper(II) sulphate dihydrate   

3. sodium carbonate decahydrate   

4. sodium thiosulphate pentahydrate   

  

ANSWERS TO THE REQUIRED PRACTICE 

Required Practice 1 from page 1 
1. calcium chloride dihydrate      2. Sodium acetate trihydrate      3. ammonium oxalate monohydrate 
4. sodium thiosulphate pentahydrate 

1. BaCl2•3H2O(s)      2.  CuSO4•2H2O(s)      3. Na2CO3•10H2O(s)      4. Na2S2O3•5H2O(s) 

Required Practice 2 from page 2 

1. BaCl2•3H2O(s)      2.  CuSO4•2H2O(s)      3. Na2CO3•10H2O(s)      4. Na2S2O3•5H2O(s) 
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CLASSIFYING COMPOUNDS FLOW CHART 

 

COMPOUND 

Contains a Metal 
or 2 Polyatomic ions 

Is attached to water Contains only Non-metals 

IONIC HYDRATE MOLECULAR 

Ends with hydroxide = (OH)-, 
does not begin with H 

Does not begin with H or end with 
(OH)- 

Begins with H,  does not end with 
hydroxide = (OH)-, 

Does not begin with H or end with 
(OH)- 

BASE SALT 
If aq = ACID 

If s, l or g = MOLECULAR COVALENT 

Write formula by criss-crossing 
valences 

Write formula by criss-crossing 
valences 

Write formula by criss-crossing 
valences 

Write formula by translating name 
directly into formula 

Solid at SATP or aq Solid at SATP 
If ACID = aq 

If MOLECULAR = s, l or g  
s, l or g depending on molar mass 

and polarity, or is aq 

Acid lacks oxygen Acid has oxygen 

NON-OXYACID OXYACID 

Name using this 
pattern 

Hydro____ic acid 

No hydro in name 
___ate = ___ic acid 
___ite = __ous acid 
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ASSIGNMENT 

At the top of your assignment, please print “T22 – Hydrates & Classifying Compounds”, your Last then First 
name, block and date.  Complete these questions in the order given here.  [Marks indicated in italicized brackets.] 

COPY THE QUESTION THEN ANSWER IT.  INCLUDE THE 
STATE FOR FORMULAE.  [4] 

1. Write the name then the chemical formula for these compounds.  [6] 

a. iron(III) oxide trihydrate (rust) d. cadmium(II) nitrate pentahydrate (rust) 

b. aluminum chloride hexahydrate (in antiperspirant) e. lithium chloride tetrahydrate (in fireworks) 

c. sodium thiosulphate pentahydrate f. calcium chloride dihydrate (deicer) 

2. Write the formula then the name for these compounds.  [3] 

a. CuSO4•5H2O(s) d. Na2SO4•10H2O(s) g. MgSO4•7H2O(s) 

3. Write the name, the chemical formula [0.5 ea] and the classification as acid, base, salt or covalent [0.5 ea].  [6] 

a. carbonic acid d. phosphorous pentabromide 

b. calcium hydroxide e. arsenic(V) chloride 

c. zinc hypochlorite f. bismuth(III) nitrate 

4. Write the formula, the name [0.5 ea] and the classification as acid, base, salt or covalent [0.5 ea].  [7] 

a. CuCO3(s) d. Ba(C2H3O2)(s) f. AuCl3(s) 

b. Al2(SO3)3(s) e. ICl(s) g. MgS(s) 

c. NH4OH(aq) 

5. Explain why nitrogen is very stable at high temperatures.  Include electron dot diagrams in your explanation.  [3] 

 [29 marks in total] 
  

BE SURE YOU PREPARE FOR MEMORY CHALLENGE-3 ON T17 – T23!! 


