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Acids we use in the laboratory. 
Strong acids such as hydrochloric acid, sulphuric acid and nitric acid 
are laboratory acids that have been mixed with a lot of water be-
fore putting them out for use. Their bottles are labelled with a 
warning symbol to show that they can irritate your skin or cause 
some other minor harm to health. When mixed with water the acids 
are said to have been diluted. 

This means that if any of them makes contact with your skin, it may 
become red or blistered. You must wash off any spills with plenty of 
water, otherwise your skin may soon feel as if it is burning.  

Concentrated acids are acids mixed with very little water. They are 
much more dangerous than dilute acids. Concentrated acids 
are corrosive.  They can attack metals and destroy skin if 
spilled. Their bottles are labelled with a warning symbol to show 
that they are corrosive.  

Hazard Symbols 
 

The warnings that we see on bottles which contain chemicals 
are called “Hazard symbols”. These symbols communicate to 
use what hazards the chemicals inside the containers repre-
sent.  The symbols are the same across the world so that sci-
entists can understand the symbols even if they are not 
working in the same language as their home language. 
 
This symbol tells us that the substance is corrosive and can 

damage our skin if we spilt it on 
ourselves.  
 
 
 
This symbol tells us that the 
chemical is an irritant.  If we 
spilt this on our skin it could 
irritate our skin or cause other 
minor health issues. 



Strength of acids. 

Strong and weak do not have the same meaning as concentrated or dilute 
acids.  Concentrated or dilute refers to how much of a substance is dis-
solved in a solvent. 

Strong and weak refer to how the acid particles ionise when they are 
dissolved in water.  A strong acid fully ionises in water while a weak acid 
only partially ionises  when dissolved in water.  Hydrogen ions are  the 
ions that make acids acidic and that react when acids are mixed with 
other chemicals. The more hydrogen ions there are in a solution at a 
fixed concentration then the stronger the acid is. 

The acids that we use in the laboratory, such as sulphuric acid, hydro-
chloric acid and nitric acid are considered to be strong acids.  Acids have 
a sour taste however laboratory acids are far too dangerous to taste, 
but you will have swallowed some dilute weak acids. Acids have a sour 
taste, like vinegar, which contains ethanoic acid, and lemons, which con-
tain citric acid. These are safe to use in food, but they can still hurt if 
they get into a cut or into your eyes. The table shows these and other 
acids found in food:  

Alkalis and bases are substance that can react with acids 
and neutralise them.   Bases are usually:  

 metal oxides, such as copper oxide 

 metal hydroxides, such as sodium hydroxide, or 

 metal carbonates, such as calcium carbonate 

 

Many bases are insoluble - they 
do not dissolve in water. Howev-
er, if a base does dissolve in 
water, we also call it an alkali. 



 Indicators 

An indicator is a substance that changes colour 
when it is added to acidic or alkaline solutions. You 
can prepare homemade indicators from red cab-
bage or beetroot juice - these will help you see if a 
solution is acidic or alkaline. 

Litmus and universal indicator are two indicators 
that are commonly used in the laboratory. 

We can use indicators to test solutions to see if 
they are acidic, alkali or neutral. 

When we dissolve an acid in water we get an acidic 
solution. 

When we dissolve an alkali in water we get an alka-
line solution. 

If a solution is neither acidic or alkaline then we 
say that it is neutral. Water and petrol are exam-
ples of neutral solutions. 

Types of indicator. 

Litmus 

Litmus indicator solution turns red in acidic solutions and blue in alkaline so-
lutions. It turns purple in neutral solutions. 

Litmus paper is usually more reliable, and comes as red litmus paper and blue 
litmus paper. The table shows the colour changes it can make. 

The table below shows the changes in colour of both red and blue  



Universal Indicator 

Universal indicator is supplied as a solution or as universal 
indicator paper.  It is a mixture of several different 
indicators. Unlike litmus, universal indicator can show us 
how strongly acidic or alkaline a solution is, not just that 
the solution is acidic or alkaline. This is measured using 
the pH scale,  which runs from pH 0 to pH 1 4.  

Universal indicator has many different colour changes, 
from red for strongly acidic solutions to dark purple for 
strongly alkaline solutions. In the middle, neutral pH 7 is 
indicated by green. 

The pH scale. 

These are the important points about the pH scale: 

 neutral solutions are pH 7 exactly 

 acidic solutions have pH values less than 7 

 alkaline solutions have pH values more than 7 

 the closer to pH 0 you go, the more strongly acidic a solution is 

the closer to pH 14 you go, the more strongly alkaline a solution is 

Neutralisation 

A chemical reaction happens if you mix together an acid 
and a base. The reaction is called neutralisation.  A neu-
tral solution is made if you add just the right amount of 
acid and base together. Neutralisation is 
an exothermic reaction, so the reaction mixture warms up 
during the reaction.  

Substances which are classed as bases which can be used 
to neutralise an acid are as follows. 

Metal oxides, metal hydroxides and metal carbonates. 
They all react with acids to form a salt and water. In the 
case of a carbonate, carbon dioxide gas is also released. 

Naming salts. 

An are where students often struggle is naming the salts that are produced from 
neutralisation reactions, and the reactions of acids and metals in general.  

The name of a salt is in two parts.  It is conventional to start with the name of the 
metal from the base, which forms the first part of the name.  The second part of 
the name comes from the acid that is neutralised. 

Hydrochloric acid forms a chloride, nitric acid forms a nitrate and sulphuric acid 
forms a sulphate. 

So in a reaction between sodium hydroxide and hydrochloric acid the salt formed is 
sodium chloride. 



Reactions of metals and metal compounds with acids. 

Metals Oxides. 

Metal oxides act as bases. Here is the general word equation for what happens in their neutralisation reactions with acids: 

General equation:  metal oxide + acid → a salt + water 

Example word equation:  copper oxide + hydrochloric acid → copper chloride + water 

Example symbol equation:  CuO + 2HCl → CuCl2 + H2O 

Metal Hydroxides. 

Metal hydroxides act as bases. Some of them dissolve in water, so they form alkaline solutions. Here is the general word equation for what hap-
pens in their neutralisation reactions with acids: 

General equation:  metal hydroxide + acid → a salt + water 

Word equation:  sodium hydroxide + sulphuric acid → sodium sulphate + water 

Example symbol equation:  2NaOH + H2SO4 → Na2SO4 + 2H2O 

Metal Carbonates. 

Most carbonates are usually insoluble (they do not dissolve in water). They also neutralise acids, making a salt and water, but this time we get 

carbon dioxide gas too.  The gas being evolved in this reaction can be seen as it makes the reaction mixture fizz. 

General equation:  metal carbonate + acid → a salt + water + carbon dioxide  

Example word equation:  copper carbonate + nitric acid → copper nitrate + water + carbon dioxide  

Example symbol equation:  CuCO3 + 2HNO3 → Cu(NO3)2 + H2O + CO2  



Thermal Decomposition. 

Some compounds break down when heated, forming two or more prod-
ucts from one reactant. This type of reaction is called thermal decom-
position. 

Many metal carbonates can take part in thermal decomposition reac-
tions. For example, copper carbonate breaks down easily when it is heat-
ed: 

copper carbonate → copper oxide + carbon dioxide 

CuCO3 → CuO + CO2 

Copper carbonate is green and copper oxide is black. You can see a col-
our change from green to black during the reaction. The carbon dioxide 
produced can be detected using limewater, which turns milky. 

Other metal carbonates decompose in the same way. Here are the equations that represent the thermal decomposition of calcium carbonate: 

calcium carbonate → calcium oxide + carbon dioxide 

CaCO3 → CaO + CO2 

Thermal decomposition is an example of an endothermic reaction, a reaction that gains energy from the surroundings. This is why thermal energy must be 
supplied constantly for the reaction to keep going. Note that some other reactions are exothermicreactions – they give out energy to their surroundings. 



Metals and Acids. 

In a reaction between a metal and an acid a salt and hydrogen gas is pro-
duced. 

General equation:  Metal + acid —> salt and hydrogen 

Example word equation:  Magnesium + hydrochloric acid —> magnesium 
chloride  + water. 

Example balanced symbol equation: Mg + 2HCl —> MgCl2 + H2 

This is an exothermic reaction and the gas produced can be seen clearly 
as it makes the reaction mixture fizz as the gas molecules are released 
from the reaction mixture. 

This gas can be collected and tested. 

The test for hydrogen gas is to apply a lit splint to the mouth of the tube 
the gas has been collected in.  If the gas then burns with a squeaky pop 
sound then the gas is hydrogen gas.  The squeaky pop is the positive test 
result for hydrogen gas being present as one of the products of a reac-
tion. 

Students need to be able to describe how this test is carried out and re-
sult they should get.  Although it often describe as the “Squeaky Pop 
Test” this is not a sufficient answer for exam questions. 

 

Testing for Hydrogen Gas: 

 Collect the gas in a test tube. 

 Apply a lit splint to the gas in the tube. 

 Gas burns with a squeaky pop. 


