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GRADE 10A: Chemistry 4 

pH and acids 

About this unit 
This unit is the fourth of six units on chemistry for 
Grade 10 advanced. 

The unit is designed to guide your planning and 
teaching of chemistry lessons. It provides a link 
between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 12A and Grade 7. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and real 
world applications. 

Previous learning 
To meet the expectations of this unit, students should already know where 
strong and weak acids, strong and weak alkalis, and pure water occur on 
the pH scale. They should know that acids and alkalis react with each other 
and that the process is called neutralisation. They should also know that 
litmus solution is an indicator that can be used to classify some common 
solutions as acidic or alkaline. 
 

Expectations 
By the end of the unit, students distinguish between strong and weak 
acids and alkalis, perform neutralisation titrations, make salts and know how 
the basicity of the oxides changes across the third period of the periodic 
table. 

Students who progress further address mathematically problems related 
to acid–base reactions and buffer solutions. 

Resources 
The main resources needed for this unit are: 
• pH meters, hydrochloric acid, ethanoic acid  
• lining paper, a variety of cards showing the name, formula and 

concentration of an acid or alkali 
• diffusion tube, concentrated HCl, concentrated ammonia solution 
• large sheets of card, reusable adhesive or Velcro™ (to prepare buffer 

cards) 
• strong and weak acids, basic titration equipment 
• data on indicators, a range of indicators 
• zinc granules, dilute hydrochloric acid, dilute sodium hydroxide solution, 

dilute nitric acid, copper oxide, dilute sulfuric acid, calcium carbonate 
• Internet access  
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• acid, base, pH, dissociation, indicator 
• salt, neutralisation 
• buffer 
• Brønsted–Lowry theory 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 10 standards 
 EXTENSION STANDARDS 

7.14.1 List the widely known characteristics 
of common acids and alkalis, such as 
the sharp taste of acids and the 
soapy feel and bitter taste of alkalis. 

10A.21.1 Understand the characteristic properties of acids and bases in aqueous 
solution. 

 

7.14.6 Know where strong and weak acids, 
strong and weak alkalis, and pure 
water occur on the pH scale. 

10A.21.2 Explain qualitatively the differences in behaviour between strong and weak 
acids and alkalis in terms of the extent of dissociation and relate this to the 
pH scale. 

 

7.14.7 Know that acids and alkalis react 
with each other and that the process 
is called neutralisation. 

7.14.3 Know that litmus solution is an 
indicator that can be used to classify 
some common solutions as acidic or 
alkaline. 

10A.21.3 Explain the changes in pH during neutralisation and justify the choice of 
indicator. 

12A.20.11 Know that indicators are weak acids 
and explain the choice of suitable 
indicators in acid–base titrations, in 
terms of the dissociation constant of 
the indicator. 

 10A.21.4 Make salts from acids and bases by a variety of methods.  

 10A.21.5 Know the mechanism by which the pH of buffer solutions remains stable, 
give examples and state their composition. 

12A.20.12 Understand how buffer solutions 
control pH (including the role of HCO3

– 

in controlling blood pH) and calculate 
the pH of buffer solutions, given 
appropriate data. 

 10A.21.6 Know how the basicity/acidity of oxides changes across groups of the 
periodic table and that some oxides show both acidic and basic properties. 

 

3 hours 

Acids bases and 
buffers 
 

5 hours 

Neutralisation 
and salts 

 

 10A.21.7 Understand and use the Brønsted–Lowry theory of acids and bases. 12A.20.10 Show an understanding of the 
Brønsted–Lowry theory of acidity. 
Derive and explain the terms pH, Ka, 
pKa and Kw, and use these concepts in 
calculations such as the calculation of 
the pH of solutions of weak acids and 
bases. 
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Activities 

Objectives Possible teaching activities Notes School resources 

Ask students to list as many properties as they can of acids and alkalis. Collect them in and list 
all the suggestions on the board or OHP before going through them all to accept or reject them. 

Give students samples of ethanoic acid and hydrochloric acid of the same concentration 
(e.g. 0.01 mol dm–3). Tell them to work in pairs to predict whether the pH of the samples will be 
the same or different and give a reason for their decision. Then ask them to measure the pH of 
both solutions (using a pH meter). Ask each pair to work with a second pair to discuss their 
results and try to explain them. Each group of four students should then report back to the rest 
of the class what they think is happening. 

At this point intervene to explain the difference between strong and weak acids. Ask students to 
repeat the exercise above using samples of sodium hydroxide and ammonia solutions of the 
same concentrations instead of the acids. Teacher-led exposition will confirm the difference 
between strong and weak alkalis. 

 
 

Enquiry skill 10A.3.1 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

Give each student a card with the name, formula and concentration of an acid or alkali. Tell 
them, in turn, to place their card on a ‘pH line’. This can be made from a large sheet of lining 
paper numbered from 1 to 14 at regular intervals. Tell students that at any time they are free to 
challenge where another student has placed their card. Check the actual pH values against 
where the cards are on the class line and discuss any discrepancies.  

Lead a discussion to consolidate student understanding of the difference between strong and 
weak as opposed to dilute and concentrated. 

Prepare suitable acid and alkali cards. 

Enquiry skill 10A.3.4 

 

Recap on the idea that the pH of an acid depends on the ability of the acid to donate protons. 
Demonstrate the reaction of HCl(g) and NH3(g) by placing cotton wool soaked in concentrated 
hydrochloric acid at one end of a long glass tube and cotton wool soaked in concentrated 
ammonia solution at the other end and letting students observe the formation of ammonium 
chloride. Then use the equation for the reaction to demonstrate how this is an acid–base 
reaction in terms of the Brønsted–Lowry theory of acids and bases. Follow this by taking 
students through the identification of the conjugate acid–base pair. Then give each student one 
of two different lists of acid–base reactions and ask them to identify the conjugate acid–base 
pairs. When everyone has completed the task, ask them each to pair up with a student who has 
the other list of reactions and explain their answers to one another. 

Safety: Concentrated acids and alkalis are 
corrosive and should only be handled by a 
teacher. 

 

3 hours 

Acids bases and buffers 
Understand the characteristic 
properties of acids and bases 
in aqueous solution.  

Explain qualitatively the 
differences in behaviour 
between strong and weak 
acids and alkalis in terms of 
the extent of dissociation and 
relate this to the pH scale.  

Understand and use the 
Brønsted–Lowry theory of 
acids and bases.  

Know the mechanism by 
which the pH of buffer 
solutions remains stable, give 
examples and state their 
composition.  

 

In this activity students are going to represent visually how a buffer system works. You will need 
to define a buffer beforehand. Prepare 30 large cards (30 cm2) with reusable adhesive or 
Velcro™ on the back. Write H, A or OH on these cards (10 of each) and attach a small piece of 
adhesive/Velcro™ to the upper right of the symbol. Prepare 20 small cards (4 cm2) with 
adhesive/Velcro™ on the back. Write + or – on these cards (10 of each). Ensure these will 
fasten to the large cards to show the charges on the H, A or OH when needed. Prepare 10 
blank cards (70 cm wide × 30 cm high) with 2 pieces of adhesive/Velcro™ on (to allow 2 of the 
large cards to stick on side by side). Prepare a large equilibrium arrow on card. 

Enquiry skill 10A.3.4 
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Objectives Possible teaching activities Notes School resources 

 Allocate students different cards and ask them to arrange themselves to represent a weak acid 
in the equation: 
 HA(aq)  H+(aq) + A–(aq) 

There will be seven HA and two blank cards to the left of the equilibrium arrow and three H+ and 
A– cards to the right of the equilibrium arrow. Simulate the addition of acid by students stepping 
in with three H+ cards. These stick one onto each of the blank cards along with one of the A– 
cards and the charges are removed. 

The addition of OH– cards will cause the dissociation of HA to give H2O, so removing added alkali. 

The simulation can also be used to show why strong acid systems do not make good buffers. 

Then ask students to study the effect on pH of adding small quantities of acid and alkali to 
different buffer solutions (e.g. ethanoic acid/ethanoate solution, ammonia/ammonium solution) 
using water as a comparison. 

  

 Ask students to use the Internet or library resources to research the composition and function of 
a range of buffer solutions of differing pH values and compile a chart relating composition to 
function (e.g. blood). 
 

ICT opportunity: Use of the Internet. 

Enquiry skills 10A.1.6, 10A.3.4 

 

Revise with the class how to do ion equations. Give the class a range of balanced formula 
equations for neutralisation reactions and ask them to write them as ion equations. All the 
answers will be the same. Draw this out by questioning the class. 

  

Ask students, in pairs, to carry out the neutralisation of: 
• strong acid/strong alkali; 
• strong acid/weak alkali; 
• weak acid/strong alkali; 
• weak acid/weak alkali. 

Tell them to record the changes in pH using a pH meter, plot pH against volume of acid added 
and use these plots to find the equivalence point.  

Provide students with the pH range over which a number of indicators change colour and ask 
them to select an appropriate and an inappropriate indicator for each of the four reactions. Let 
them try a couple of these examples to demonstrate why different indicators are used for 
different acid–alkali titrations. 

Enquiry skills 10A.1.2, 10A.1.4, 10A.1.8 

 

 

 

Allow students to prepare a range of salts by the following methods: 
• acid + metal (e.g. zinc and hydrochloric acid); 
• acid + alkali (e.g. sodium hydroxide and nitric acid); 
• acid + base (e.g. copper oxide and sulfuric acid); 
• acid + carbonate (e.g. calcium carbonate and hydrochloric acid). 

Give students a range of incomplete word equations to complete by filling in missing words. 

Enquiry skills 10A.4.1, 10A.4.2  

5 hours 

Neutralisation and salts  
Explain the changes in pH 
during neutralisation and 
justify the choice of indicator. 

Make salts from acids and 
bases by a variety of 
methods.  

Know how the basicity/acidity 
of oxides changes across 
groups of the periodic table 
and that some oxides show 
both acidic and basic 
properties. 

Ask students to use the Internet or library resources to research how the basicity/acidity of 
oxides changes across groups of the periodic table and that some oxides show both acidic and 
basic properties. Ask them, working in small groups, to prepare a poster summarising this 
information for the laboratory wall. 
 

ICT opportunity: Use of the Internet. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

What do you understand by the statement that methanoic acid (HCOOH) is a weak acid while 
sulfuric acid is a strong acid? 

  

a. When small amounts of acid or alkali are added to a mixture of ethanoic acid and sodium 
ethanoate solution, the pH does not change. Explain why. 

b. When a large volume of a concentrated acid is added to the same mixture of ethanoic acid 
and sodium ethanoate solution, what will happen to the pH of the mixture? Explain your 
answer. 

  

Apply the Brønsted–Lowry theory of acids and bases to each of the reactions below and state 
which is the acid and which is the base in each reaction. 

a. HNO3 + H2O → H3O+ +NO3
– 

b. NH3 +HBr → NH4
+ + Br– 

c. H2SO4 + HNO3  → HSO4
– + H2NO3 

  

Consider the pH range over which the following indicators change colour.  

• methyl orange 3.1–4.4 red to yellow 

• phenolphthalein 8.3–10.0 colourless to magenta 

• bromothymol blue 6.0–7.6 yellow to blue 

• litmus 4.0–6.0 red to blue 

Which indicator could you successfully use to determine the end point of a titration between: 

a. sulfuric acid and sodium hydroxide solution; 

b. sulfuric acid and ammonia solution? 

For each reaction state the indicator and give reasons for your choices. 

  

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

Complete the following word equations 

a. acid + carbonate → __________+ __________ + __________ 

b. copper oxide + sulfuric acid → __________ + __________ 

c. zinc + __________ → zinc chloride + __________ 
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