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Nat 5 : Unit 1 – Chemical Changes and Structure 

Key area – Formula and Reacting Quantities  

Lesson 10 – Consolidation of writing formula   

 

 

By the end of the lesson you should be able to … 

 

1. Write ionic formula using valency rules. 

2. Write ionic formula of the compounds of transition metals using roman 

numerals.  

3. Write ionic formula of compounds with group ions. 

 
 

 

You will have been successful in this lesson if you: 

1. Completed the self-checks  

2. Watch the links provided 

3. Complete the self-checks provided 

If you have any questions about the content of this lesson, you should ask your 

class teacher either through your class MS team or via email. MS Teams will be 

monitored throughout the week by a chemistry teacher.  If you need help or 

clarification with either the task or the content of the lesson, just ask. 

 

It is essential that you have completed lesson 8 and 9 and that you are confident 

writing formula using the valency rules If not contact your class teacher. 

 

 

https://www.bbc.co.uk/bitesize/guides/zx2bjty/revision/2 

Learning Outcomes 

Success Criteria 

Links to Prior Knowledge:  

You may wish to have a copy of the data booklet handy for this lesson. 

Download from the SQA website - ChemistryDataBookletSQPN5.pdf (sqa.org.uk) 

 

 

https://www.bbc.co.uk/bitesize/guides/zx2bjty/revision/2
https://www.sqa.org.uk/files_ccc/ChemistryDataBookletSQPN5.pdf
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Summary  

 

Using valency rules 

The valency of an atom can be considered as its combining power i.e. how many 
bonds that atom will make. 

We can use group number 

Group 

Number 
1 2 3 4 5 6 7 0 

Valency 1 2 3 4 3 2 1 0 

 

 

 

 

 

What to do  

• These are summary notes so there is no need to copy any of 

these points  

• Follow the instructions to complete the check points. 

Remember to watch the video links 

       https://youtu.be/VoX05WNExn4 

 

CLick on the link below to access the power 

point lesson on formula 

Lesson 10: https://youtu.be/Z3eaFeDLzA4 

Remember to add to your notes by copying or 

printing out and sticking in.  

https://youtu.be/VoX05WNExn4
https://youtu.be/Z3eaFeDLzA4
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Work out the simple formula for the compound formed between carbon and 
chlorine 

 

Step 1  Write the symbols for each element .            

Step 2   Identify their valencies  

  (from group number) 

Step 3   Swap over the valencies 

  

Step 4   Divide by common factor 

Step 5    Omit ‘1’ if present   

 

Using Roman Numerals 

The transition metals do not have a group number and can have can have more 

than one valency. The valency of a transition metal is shown by using Roman 

numerals in the name of a compound.  

 

 

 

 

 

 

 

 

 

e.g.  Iron (II) oxide contains iron with a valency of 2   FeO 

        copper (I) sulfide contains copper with a valency of 1   Cu2S 

 

Note the roman numeral does not tell how many metal ions there 

are only how many bonds the transition metal can make 

 

Valency Number Roman Numeral Charge  

1 (I) + 

2 (II) 2+ 

3 (III) 3+ 

4 (IV) 4+ 

5 (V) 5+ 

6 (VI) 6+ 

C  Cl 

4 1 

C1 Cl 4 

 

C 1 Cl4 

C Cl 4 
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Work out the simple formula for Iron (III) bromide 

 

Step 1  Write the symbols for each element .            

Step 2   Identify their valencies  

  (from group valency and the roman numerals) 

Step 3   Swap over the valencies 

  

Step 4   Divide by common factor 

Step 5    Omit ‘1’ if present   

Formula: FeCl3 

Using Group Ions  

The group ions do not have a group number. The valency of a group ion is the same 

as the charge on the group ion.  

 

 

 

 

 

 

 

   
 

 

 

 

 

 

 

 

Group Ion Formula Valency 

carbonate CO3
2- 2 

nitrate NO3
- 1 

sulphate SO4
2- 2 

phosphate PO4
3- 3 

hydroxide OH- 1 

sulphite SO3
2- 2 

ammonium NH4
+ 1 

permanganate MnO4
- 1 

chromate CrO4
2- 2 

dichromate Cr2O7
2- 2 

Fe Br 

3 1 

Fe 1 Br 3 

 

Fe 1 Br3 

Fe Br 3 
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Example Work out the simple formula for Potassium permanganate 

 

Step 1  Write the symbols for each element
  

Step 2   Identify their valencies  

 (from group valency and the charge on group ion) 

Step 3   Swap over the valencies 

 

Step 4   Divide by common factor 

Step 5    Omit ‘1’ if present 

 

Formula K MnO4 

 

Now use all of this knowledge to attempt self-check 6 

Self-Check 6 

Calculate the chemical formulae of the following compounds: 

 (a)  calcium carbonate   (b)  iron(II) hydroxide 

 (c)   calcium nitrate   (d)   copper (II) sulphate 

 (e)   magnesium carbonate  (f) magnesium nitrate 

 (g)   sodium hydroxide   (h)  magnesium hydroxide 

 (i)   calcium hydroxide   (j)   iron (III) nitrate 

 (k)   Iron (II) sulphate   (l)   calcium carbonate 

 (m)   copper (I) carbonate  (o)   potassium carbonate 

 

Ionic formula using valency  

Metal atoms loose electrons forming positive ions.  

Their valency  number shows how many electrons they lose and therefor what 

positive charge an ion will have 

Na group 1,  valency 1,   Na+ 

Mg group 2, valency 2,   Mg2+ 

Al group 3, valency 3,    Al3+ 

K MnO4
- 

1 1 

     

K 1 (MnO4)1 

 

K 1 (MnO4)1 

K MnO4 

 

Metals loose electrons  

All to achieve the same electron arrangement as the 

noble gas in the period before 

2,8 same as neon 2,8 
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Non-metal atoms gain electrons forming negative ions.  

Their valency number shows how many electrons they gain and therefor what 

charge the negative ion will have 

F group 7,  valency 1,  F- 

S group 6, valency 2,   S2- 

N group 5, valency 3,  N3- 

 

Check  

Give the formula of each of the following ions. 

(a) a potassium ion  (b) a beryllium ion 

(c) a bromide ion   (d) an oxide ion 

(e) a sulphide ion   (f) a nitride ion 

     

 

The ionic formula for compounds containing transition metals is worked out in 

exactly the same way as the ionic formula for non-transition metal compounds.  

For example, Copper (II) oxide 

Cu2+  

  

 
 
Add the charges (using the table to help) to the ions, for example 

Copper (II) oxide, CuO becomes Cu 2+ O2-. 

 

When writing ionic formula If there is more than one of each ion, it is 
put in brackets.  

For example, the chemical formula for Copper (I) oxide using the rule 
is. Cu2O 

The ionic formula is (Cu+) 2 O2- .  

*Note that the 2 is placed outside the bracket. 

 

 

(II) means 2+  not 2 ions  

 

Non-metals gain electrons. 

This time group number plus charge to make 8 

Fluorine group 7 gains 1  

Sulphur group 6 gains 2 etc… 

All to achieve the same electron arrangement as the 

noble gas in the same period  i.e same as neon 2,8 
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Check  

1. Give the formulae of the following ions 

(a) iron (II)   (b) nickel (II) 

(c) silver (I)    (d) copper (II) 

(e) iron (III)   (f) copper (I) 

(g) zinc (II)    (h) silver (II) 

(i) chromium (III)   (j) chromium (II) 

 

The ionic formula for compounds containing group ions is worked out by looking at 

the charge given in the data book and then in the same way as the ionic formula. 

Mg 2+ SO4 
2-  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Check  

2. Give the ionic formulae of the following ions. 

(a) ammonium   (b) nitrate 

(c) carbonate   (d) sulphate 

(e) hydroxide   (f) phosphate 

(g) sulphite    (h) permanganate 

(i) chromate    (j) hydrogen carbonate 

Group Ion Formula Charge 

carbonate CO3
2- 2- 

nitrate NO3
- - 

sulphate SO4
2- 2- 

phosphate PO4
3- 3- 

hydroxide OH- - 

sulphite SO3
2- 2- 

ammonium NH4
+ + 

2- charge from formula 

 2+ group 2 metal 
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Ionic formulae 

We can use the crossing of valencies method to calculate the ionic formula of a 

substance containing a both a transition metal and a group  ion. 

 

Example Work out the simple formula for Iron (II) sulphate 

 

Step 1  Write the symbols for each element 

Step 2   Identify their valencies  

    (from roman numeral and the charge on group 

ion) 

 

Step 3   Swap over the valencies 

Step 4   Divide by common factor 

Step 5   Omit ‘1’ if present 

 

Identify positive the ion -Fe2+ and the negative ion -SO4
2- 

Add ions to formula  to make the ionic formula Fe2+ SO4 
2- 

Example 2 Work out the simple formula for Iron (III) carbonate 

Step 1  Write the symbols for each element

  

Step 2   Identify their valencies  

  (from roman numeral and the charge on group ion) 

Step 3   Swap over the valencies 

Step 4   Divide by common factor 

Step 5    Omit ‘1’ if present 

 

Formula Fe 2 (CO3 )2 

Identify positive the ion -Fe3+ and the negative ion -CO3
2- 

Ionic formula (Fe3+) 2 (CO3
2-)3

 

 

If the formula has 2 or more group ions in it, the ions must be bracketed 

      Fe(II) SO4 

2   2 

    Fe 2 (SO4)2 

 

Fe2 (SO4)2 

Fe 1 (SO4)1 

 

Fe(III)   CO3
2- 

   3         2 

Fe 2   (CO3
 ) 3 

 

Fe 2 (CO3
 )3 
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Notice that there is an equal number of positives and negatives  

(Fe3+) 2   = 6+      (CO3
2-)3  =6- 

 

 

 

Self Check 18 

1. Give the ionic formulae of the following compounds. 

(a) iron (II) oxide      (b) nickel (II) oxide 

(c) silver (I) chloride     (d) copper (II) oxide 

(e) iron (III) chloride    (f) copper (I) fluoride 

(g) zinc (II) oxide     (h) silver (I) oxide 

(i) nickel (II) chloride     (j) nickel (II) fluoride 

(k) iron (II) chloride     (l) iron(III) fluoride 

(m) zinc (II) chloride     (n) iron (III) oxide 

 

2. Give the ionic formulae of the following compounds. 

(a) sodium chloride      (b) magnesium oxide 

(c) potassium chloride    (d) calcium oxide 

(e) calcium chloride     (f) magnesium fluoride 

(g) sodium oxide      (h) aluminium fluoride 

(i) potassium fluoride     (j) potassium oxide 

(k) calcium fluoride     (l) aluminium chloride 

(m) magnesium chloride     (n) aluminium oxide 

 

3. Give the ionic formulae of the following compounds. 

(a) sodium sulphate     (b) magnesium nitrate 

(c) silver (I) nitrate      (d) copper (II) carbonate 

(e) calcium sulphate     (f) magnesium hydroxide 

(g) sodium nitrate     (h) aluminium nitrate 

(i) nickel (II) carbonate     (j) potassium phosphate 

(k) calcium hydroxide     (l) aluminium hydroxide 

Check your understanding – Answers the questions below in you 

class jotter 
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(m) zinc (II) nitrate      (n) iron (III) nitrate 

 

 

If you’ve reached this point Well done.  

 

 

Extension More formula  (this is optional)  

 

a) iron(III) sulphate     b) iron(II) hydroxide 
c) copper(II) oxide         d) barium sulphate  
e) aluminium sulphate  f) carbon monoxide 
g) sodium chromate  h) lead sulphide  
i)     copper(I) carbonate    j)    dinitrogen trioxide 
k) iron(III) chloride      l) zinc phosphate 

 m)     silver(I) iodide     n) mercury(II) chloride 
 o)      aluminium nitrate  p)   magnesium chloride 

 


