
 

 
 

CHEMISTRY OF MINING       21 OCTOBER 2014 

 
Lesson Description 

In this lesson we: 

 Discuss the process of mining  

 Examine the chemical process in the recovery and purification of different metals 

 
Summary 

The Lithosphere 

 

(Grade 11 Everything Science) 

 The lithosphere is the rocky outer layer of the earth’s crust and is full of minerals of all kinds.  

 A mineral is any naturally occurring inorganic substance. Elements that occur naturally, such as 

gold and aluminium, are also considered as minerals.  

 The minerals in the earth’s crust are found embedded in rocks. The rocks are a mixture of many 

different compounds, but some contain a large amount of single metal compound or a single 

metal. 

 Rocks that contain a lot of one particular type of mineral, are called ores.   

 Nearly three quarters of the earth’s crust is made up of only two non-metals: oxygen and silicon. 

These are mainly found in a compound called silicon dioxide commonly known as sand.  

 The rest of the earth’s crust is made up of mainly six metals, one that occurs in the largest 

proportion being aluminium, followed by iron. All the other metals put together make up less than 

1/50 of the earth’s crust.  

The Process of Extracting metals from Ore   

There are three stages: 

A. Getting the ore from the rock 

B. Getting the metal from the ore 

C. Purifying the metal 

  



 

 
 

A. GETTING THE ORE FROM THE ROCK  

Often the ore must be separated from the soil and other impurities before it is processed. This may 

involve crushing the rocks and then separating the ore from the impurities.   

B. GETTING THE METAL FROM THE ORE 

Metal in ore is often in the form of compounds, and so the metal must be split off from the compound 

before it can be used. There are three main ways that metals can be extracted from ore. The method 

used depends of the reactivity of the metal. The table that follows illustrates the methods:  

Metal Reactivity Method Used 

Potassium -  K     Most reactive 

 

 

 

 

 

   Least reactive  

 1. Electrolysis 

Sodium - Na 

Calcium - Ca 

Magnesium – Mg 

Aluminium – Al 

Zinc – Zn 2. Heating with carbon or 

carbon monoxide Iron- Fe 

Lead – Pb 

Silver – Ag 3. No chemical reaction 

needed, only heating Gold - Au 

1.  ELECTROLYSIS 

Electrolysis is the splitting of a substance by running electric current through it, and it is the most 

powerful way of extracting a metal from its compounds. It is also the most expensive way. First the 

compound is melted or dissolved so that the ions in it are free to move. Then a current is applied to 

separate them. The positive ions move to the negative electrode and the negative ions move to the 

positive electrode.  

2.  HEATING A METAL WITH CARBON (REDUCTION)   

Often a metal is found combined with oxygen to form an oxide. The process of removing oxygen is 

called reduction and to do it, reducing agents are used. Carbon and carbon monoxide are often used 

as reducing agents.  Example:  

       Fe2O3 (s) + 3CO (g)  2Fe   +  3CO2 

3.  HEATING THE ORE ALONE 

This is the cheapest way to extract a metal but it only works with compounds of metal at the bottom of 

the reactivity series. For example, mercury is extracted from mercury sulphide by heating it in air.  

C.  PURIFYING THE METAL 

How much the metal is purified depends on what it is going to be used for. The purity of gold used in 

computers is different from that of the gold used for coins, for example. The more a metal is purified, 

the more expensive the process is, and the more costly the metal becomes.   

  



 

 
 

 
Test Yourself 

Question 1 

Which metal is found in nature as an element? 

A Iron 

B Zinc 

C Gold 

D Silicon 

Question 2 

Gold can be made into thin sheets that are used for decoration.  

The property of gold illustrated by the above statement is that gold … 

A is a good conductor of electricity. 

B has a high density. 

C is malleable. 

D is a good conductor of heat.  

Question 3 

When Zinc is added to a solution of sodium gold cyanide (NaAu(CN)2), gold is precipitated out of the 
solution. In this reaction: 

A gold is the oxidising agent 

B gold is oxidised 

C zinc is the oxidising agent 

D zinc is more soluble than gold  

Question 4 

Where are phosphate ores mined in South Africa? 

A Welkom 

B Johannesburg 

C Phalabora 

D Secunda  



 

 
 

 
Improve your Skills 

Question 1 

Gold was mined as early as 1200 AD in South Africa.  Today, South Africa is a world leader in the 
mining and processing of gold.  The following flow diagram illustrates some of the most important 
steps in the mining and processing of gold: 

 

1.1   Identify the process which takes place at C.        (1) 

1.2   Give the NAME or FORMULA of the chemical substance that was used at B originally.    (1) 

1.3   Which chemical substance is now preferred at B and why is this substance preferred?   (2) 

1.4   The recovery of gold through the cyanidation process has positive and negative effects.  Give 
ONE negative effect of the use of cyanide.        (2) 

1.5   Give ONE reason why gold is important to our country.       (2) 

Question 2 

The flow diagram below illustrates the first step in the recovery of gold. 

 

The reaction taking place during process A is: 

Au(s) + NaCN(aq) + O2(g) + 2H2O(ℓ) → 4NaAu(CN)2(aq) + 4NaOH(aq) 

2.1   Balance the above equation.            (2) 

2.2   Write down the name of the process labelled A.         (1) 

2.3   What type of reaction takes place during process A? Explain your answer.  (3) 

2.4   Will the solution formed during process A be ACIDIC, NEUTRAL or BASIC? Refer to the 
equation to give a reason for the answer.       (2) 


