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L1 Metals and acids

When acids react with certain metals, they produce a salt and hydrogen gas. This type of reaction is commonly
observed in chemistry and has many practical applications. Let's explore this topic step by step.

What Are Acids and Metals?

e Acids are substances that taste sour and can be found in many foods and household items like vinegar
(acetic acid) and lemon juice (citric acid). Common laboratory acids include hydrochloric acid (HCI) and
sulfuric acid (H,S04).

o Metals are elements that are typically shiny, good conductors of electricity, and can be shaped into sheets or
wires. Examples of metals include magnesium (Mg), zinc (Zn), and iron (Fe).

What Happens When Acids React with Metals?

When acids react with metals, a chemical reaction occurs. Here’s the
general word equation for this type of reaction: bubbles of gas
rising to the
Metal + Acid - Salt + Hydrogen gas / Eu?.fa,:e
'y
For example: magnasium strig
o  When magnesium reacts with hydrochloric acid: Magnesium + B
Hydrochloric acid - Magnesium chloride + Hydrogen gas Mg + H dilute acid
2HCl - MgCl, + H, \/

e When zinc reacts with sulfuric acid: Zinc + Sulfuric acid = Zinc
sulphate + Hydrogen gas Zn + H,SO4 = ZnSO4 + H,

Understanding Redox Reactions

These reactions are a type of redox reaction. "Redox" stands for reduction-oxidation, which are two processes that
occur simultaneously:

e Oxidation is when an atom loses electrons.

e Reduction is when an atom gains electrons.
In the reaction between a metal and an acid:

e The metal loses electrons and becomes oxidized.

e The hydrogen ions (from the acid) gain electrons and become reduced.
In simpler terms:

e The metal is oxidized (it loses electrons).

e The hydrogen from the acid is reduced (it gains electrons).
Identifying Oxidized and Reduced Species

To identify which species are oxidized and which are reduced in a reaction, look at the changes in their electron
counts:

o The species that loses electrons is oxidized.
e The species that gains electrons is reduced.

For example, in the reaction between zinc and sulfuric acid:
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e Zinc (Zn) loses electrons and becomes Zn?*, so zinc is oxidized.
e Hydrogen ions (H*) from sulfuric acid gain electrons and form hydrogen gas (H.), so hydrogen is reduced.
Examples with Other Metals
e Magnesium with sulfuric acid: Mg + H,SO, - MgSQO,4 + H,
e Zinc with hydrochloric acid: Zn + 2HCI - ZnCl, + H,
e Iron with hydrochloric acid: Fe + 2HCI| = FeCl, + H,

By studying these reactions, we learn not only about the substances formed but also about the transfer of electrons
that causes these changes. Understanding redox reactions helps us grasp the fundamental principles of chemistry.
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Independent practice

Comprehension Questions
1. What is the general word equation for the reaction between a metal and an acid?
2. Inareaction between magnesium and hydrochloric acid, what products are formed?
3. Explain what happens to the metal during a redox reaction when it reacts with an acid.
4. What does it mean for a species to be oxidized in a redox reaction?
5. Which ion is reduced in the reaction between zinc and sulfuric acid? What does it form?
Understanding Questions

1. Why are metals like magnesium and zinc able to react with acids? What property of these metals allows this
reaction to occur?

2. Describe the role of hydrogen ions in the reaction between a metal and an acid. Why are they important?

3. Explain why the reactions between metals and acids are classified as redox reactions. What are the key
indicators that a redox reaction is taking place?

Find and Correct the Mistakes

1. When iron reacts with sulfuric acid, the products are iron sulphate and oxygen gas.
Correct the mistake: (Hint: Identify the gas actually produced in this reaction.)

2. Inthe reaction between zinc and hydrochloric acid, the zinc is reduced to Zn?* ions, and the hydrogen is
oxidized to form H, gas.
Correct the mistake: (Hint: Consider what happens to zinc and hydrogen in terms of electron transfer.)

3. The general word equation for the reaction between a metal and an acid is: Metal + Acid = Base + Oxygen
gas.
Correct the mistake: (Hint: Think about the typical products of this type of reaction.)

4. In aredox reaction, reduction occurs when a species loses electrons, and oxidation occurs when a species
gains electrons.
Correct the mistake: (Hint: The definitions of oxidation and reduction need to be clarified.)
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L2 Neutralisation

Understanding Acids, Alkalis, Bases, and Their Reactions

When we talk about acids, alkalis, and bases in chemistry, we’re discussing substances that have specific properties
and react with each other in predictable ways. Let’s break down what these terms mean and how they interact to
form new substances like salts and water.

What Are Acids, Alkalis, and Bases?

e Acids are substances that taste sour and are found in many foods, like lemons (citric acid) or vinegar (acetic
acid). Scientifically, acids are substances that can donate hydrogen ions (H*) when dissolved in water, making
the solution acidic.

e Alkalis are a special type of base that can accept hydrogen ions. When alkalis dissolve in water, they produce
hydroxide ions (OH"). These solutions are called alkaline solutions and often feel slippery, like soapy water.
Sodium hydroxide (NaOH) is a common alkali.

e Bases are substances that react with acids to neutralize them. Not all bases are soluble in water; those that
do dissolve are called alkalis. Examples of bases include metal oxides like iron oxide (rust) and metal
hydroxides like magnesium hydroxide.

Neutralization Reactions: Making Salts and Water

When an acid reacts with a base or an alkali, they neutralize each other. This means the acid's properties (like
sourness) and the base's properties (like slipperiness) are cancelled out. The result is the formation of a salt and
water.

Here’s how it works:
e Acid + Alkali (soluble base) - Salt + Water

For example, when hydrochloric acid (HCI) reacts with sodium hydroxide (NaOH), they neutralize each other to
produce sodium chloride (NaCl), which is table salt, and water (H,0):

HCl + NaOH - NaCl + H,0
The same principle applies when an acid reacts with an insoluble base like a metal oxide:
e Acid + Metal Oxide (insoluble base) - Salt + Water

For instance, when sulfuric acid (H,SO4) reacts with copper oxide (CuO), the products are copper sulphate (CuSQ,)
and water:

H,SO,4 + CuO = CuSO,4 + H,O
Reactions with Metal Carbonates

Acids can also react with metal carbonates (compounds containing carbon and oxygen). In this case, the reaction
produces a salt, water, and carbon dioxide gas:

e Acid + Metal Carbonate - Salt + Water + Carbon Dioxide

For example, when hydrochloric acid (HCI) reacts with calcium carbonate (CaCOs), the products are calcium chloride
(CaCl,), water, and carbon dioxide gas:

HCI + CaCO; -» CaCl; + H,0 + CO;
Predicting the Salt Produced

The specific salt produced in these reactions depends on two main factors:
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1. The acid used:
o Hydrochloric acid (HCI) produces chlorides (e.g., sodium chloride, NaCl).
o Nitric acid (HNO3s) produces nitrates (e.g., potassium nitrate, KNO3z).
o Sulfuric acid (H,S04) produces sulphates (e.g., copper sulphate, CuSQ,).
2. The metal in the base, alkali, or carbonate:
o If the metal in the base is sodium (Na), the salt will contain sodium, like sodium chloride (NacCl).
o Ifthe metal in the base is calcium (Ca), the salt will contain calcium, like calcium sulphate (CaSO,).
By knowing the acid and the base (or alkali) involved, you can predict what salt will be produced.
Deducing Salt Formulae
To figure out the formula of the salt, you need to know the formulae of the ions involved:
e Positive ions (cations) come from the metal in the base, alkali, or carbonate.
e Negative ions (anions) come from the acid.
For example:

e If you mix hydrochloric acid (HCI) and sodium hydroxide (NaOH), the chloride ion (CI~) from the acid and the
sodium ion (Na*) from the alkali will form sodium chloride (NaCl).

Soluble Salts

Some salts dissolve in water easily and are called soluble salts. These are the ones formed by the reaction between
strong acids and strong alkalis, like sodium chloride (NaCl) or potassium nitrate (KNOs).

Recap

When acids react with bases, alkalis, or metal carbonates, they produce salts. The type of salt depends on the acid
and the metal in the base or carbonate. Understanding this allows you to predict the products of these reactions and
to work out the formulae of the salts formed.

This knowledge is essential in chemistry because it helps you understand how different substances interact and how
to create specific compounds. It’s a fundamental concept that plays a big role in many areas, from cooking to
manufacturing medicines.
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Independent practice

Comprehension Questions

1. What happens when an acid reacts with an alkali?

2. What are the products of a reaction between an acid and a metal carbonate?

3. Why is water produced when an acid reacts with a base or alkali?

4. Which type of acid would you use to produce a sulphate salt?

5. What ions combine to form a salt during a neutralization reaction?
Understanding Questions

1. Explain the difference between an alkali and a base.

2. Why does hydrochloric acid produce chloride salts while sulfuric acid produces sulphate salts?

3. Describe how you would predict the salt produced in a reaction between an acid and a base.
Prediction Questions

1. What salt is produced when hydrochloric acid (HCl) reacts with sodium hydroxide (NaOH)?

2. Predict the salt formed when nitric acid (HNO3s) reacts with calcium carbonate (CaCOs).

3. What salt would you get from a reaction between sulfuric acid (H,SO4) and potassium hydroxide (KOH)?

4. If you react hydrochloric acid (HCIl) with magnesium oxide (MgO), what salt will be formed?
Sentence Completion Questions

1. Water is formed during a reaction between an acid and a base because...

2. Hydrochloric acid produces chloride salts due to...
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L3 Making Soluble Salts

When you're learning about chemistry, one cool thing you can do is make salts. Now, we're not talking about the
kind of salt you put on your fries, but rather different types of chemical salts. You can make these salts by mixing
acids with other substances, like metals or compounds that contain oxygen, called oxides, hydroxides, or carbonates.
Let’s break it down step by step.

Copper(ll) oxide

Excess copper ()
ouide and
solution

Heat acid and react it with excess
metal, base or carbonate

Filter the mixture to remove
excess solid

/AN
'
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Copper sulfate

Turn off the heat, so the filtrate
can dry and crystallise

Heat the solution, to evaporate
the water until crystals appear

Making Salts Using Acids

To make a salt, you start with an acid. An acid is a substance that has a sour taste and can react with metals and
other substances. For example, hydrochloric acid (found in your stomach) or sulfuric acid (used in car batteries) are
common acids. When an acid reacts with a metal or a compound like a metal oxide, hydroxide, or carbonate, it forms
a salt and sometimes other things like water or carbon dioxide.

Here’s a simple way to do it:

1. Choose the Right Ingredients: First, pick an acid and a solid substance that doesn't dissolve in water
(insoluble). Let's say you choose hydrochloric acid and copper oxide (which is a metal oxide).

2. Mixing Time: You add the solid (like copper oxide) to the acid slowly. The solid will start to react with the
acid, and this reaction produces a salt (in this case, copper chloride) and water. You keep adding the solid
until no more reacts, which means the acid is all used up.

3. Filtering Out the Extra: After the reaction, there might be some leftover solid that didn’t react. You don't
want this in your final product, so you pour the mixture through a filter (like a coffee filter but made for
science!). This gets rid of the extra solid, leaving you with a solution (a liquid mixture) that contains your salt
dissolved in water.

Turning Salt Solutions into Crystals

Now that you have your salt dissolved in water, you might want to get the solid salt out. To do this, you need to
crystallize it. Crystallization is when a substance changes from a liquid solution into solid crystals.
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Evaporate the Water: To get your salt crystals, you need to get rid of the water. You can do this by gently
heating the solution. You might use a Bunsen burner or an electric heater to warm it up. As the water
evaporates, the salt will start to come out of the solution and form crystals.

Let it Cool: After heating, you can let the solution cool down. As it cools, even more crystals will form. You
can then collect these crystals, which are your solid salt!

Required Practical: Making Pure, Dry Salt

In a science experiment, you might be asked to make a pure, dry sample of a salt. Here's how you could do it using
an insoluble oxide, like copper oxide, and an acid, like sulfuric acid:

1.

2.

5.

Heat the Acid: Carefully heat the dilute acid using a Bunsen burner. This makes the reaction go faster.

Add the Oxide: Slowly add the copper oxide to the acid until no more will dissolve. This tells you that the
reaction is complete.

Filter the Solution: Filter out the leftover copper oxide to get a clear solution of copper sulphate.

Crystallize the Salt: Heat the solution to evaporate some water, then let it cool to form copper sulphate
crystals.

Dry the Crystals: Finally, you can dry the crystals to get pure, dry copper sulphate.

This whole process lets you see chemistry in action, turning simple ingredients into something new!
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Independent Practice

Comprehension Questions

1.

2.

3.

4.

5.

What happens when you mix an acid with a metal oxide, hydroxide, or carbonate?
Why is it important to add the solid to the acid until no more reacts?

What is the purpose of filtering the mixture after the reaction is complete?

How can you turn a salt solution into solid salt crystals?

Why might you use a Bunsen burner when preparing a pure, dry sample of a soluble salt?

Understanding Questions

1.

2.

3.

4.

Explain why heating the acid might make the reaction faster.
Describe the process of crystallization in your own words.
What is the role of water evaporation in the crystallization process?

Why is it necessary to dry the salt crystals after they have formed?

Sentence Completion Questions

1.

2.

You add the solid to the acid until no more reacts, then...
After filtering the solution, you are left with...
The solution is heated to evaporate water, subsequently...

Finally, the salt crystals are dried to obtain...

10
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L4 The pH scale and neutralisation

The pH scale and the concept of neutralisation are important parts of chemistry that help us understand how
different substances behave when mixed with water. Let’s break these ideas down step by step.

What is the pH Scale?
The pH scale is a way to measure how acidic or alkaline (basic) a solution is. It ranges from 0 to 14:

e pH 7 is neutral. This means the solution is neither acidic nor alkaline—like pure water.

e pH less than 7 means the solution is acidic. The lower the number, the stronger the acid.

e pH greater than 7 means the solution is alkaline. The higher the number, the stronger the alkali.
What Makes Something Acidic or Alkaline?

When acids dissolve in water, they produce hydrogen ions (H*). These ions are what make a solution acidic. The
more hydrogen ions there are, the more acidic the solution, and the lower the pH value.

On the other hand, when alkalis dissolve in water, they produce hydroxide ions (OH~). These ions make the solution
alkaline. The more hydroxide ions there are, the more alkaline the solution, and the higher the pH value.

Measuring pH
You can measure the pH of a solution using either a universal indicator or a pH probe:

e Universal Indicator: This is a special chemical that changes colour depending on the pH of the solution. For
example, it might turn red in a strong acid, green in a neutral solution, and purple in a strong alkali. By
comparing the colour to a pH scale chart, you can estimate the pH.

e pH Probe: This is an electronic device that gives a precise pH reading when dipped into a solution. It’s more
accurate than a universal indicator and provides a direct numerical value.

What is Neutralisation?

Neutralisation is a chemical reaction that occurs when an acid reacts with an alkali. In this reaction, the hydrogen
ions (H*) from the acid combine with the hydroxide ions (OH") from the alkali to form water (H,0). The basic
chemical equation for neutralisation is:

H* (from acid)+OH" (from alkali)>H,0 (water)

This reaction neutralises the acid and alkali, meaning the solution moves closer to pH 7, or neutral. For example, if
you mix hydrochloric acid (which is acidic) with sodium hydroxide (which is alkaline), they will react to form water
and salt, resulting in a neutral solution.

Identifying Acids and Alkalis Using the pH Scale

When you measure the pH of a solution:
o Ifthe pHis less than 7, it’s an acid. Common examples of acids are lemon juice and vinegar.
e Ifthe pH is greater than 7, it’s an alkali. Common examples of alkalis are baking soda and soap.
e Ifthe pHis 7, the solution is neutral, like pure water.

Understanding the pH scale and neutralisation helps us in everyday life, from knowing how our stomach acids work
to understanding why soap helps clean greasy surfaces. By learning these concepts, you can better understand the
chemistry that happens all around you!

11
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Independent practice

Comprehension Questions
1. What does the pH scale measure?
2. What is the pH value of a neutral solution?
3. Which ions are produced when an acid dissolves in water?
4. What happens during a neutralisation reaction between an acid and an alkali?
5. How can you measure the pH of a solution using a universal indicator?
Understanding Questions
1. Explain why a solution with a pH of 3 is considered more acidic than a solution with a pH of 6.

2. Describe the process that occurs when a solution of sodium hydroxide (a strong alkali) is mixed with
hydrochloric acid.

3. Why s it important to know the pH of a substance in everyday life? Give an example.
4. How does the concentration of hydrogen ions (H*) affect the pH of a solution?

5. If a substance has a pH of 11, what can you infer about the type of ions it contains and whether it is an acid
or an alkali?

Spot and Correct Mistakes
1. Asolution with a pH of 9 is considered acidic because it has a high concentration of hydrogen ions (H*).
2. During neutralisation, hydroxide ions (OH*) react with hydrogen ions (H) to form salt.

3. Auniversal indicator turns purple in a strongly acidic solution.
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L5 Strong and weak acids

Acids are everywhere around us, from the sour taste of lemon juice to the fizz in soda. But not all acids are the same;
some are stronger, and some are weaker. In this guide, we’ll explore what makes an acid strong or weak, how this

affects its pH, and what these terms mean when talking about acidity.

Strong Acids vs. Weak Acids

To understand the difference between strong and weak acids, we
first need to know what happens when an acid is mixed with water.
When an acid dissolves in water, it splits into two parts: hydrogen
ions (H*) and another part called the conjugate base. The strength of
an acid depends on how completely it splits or "ionizes" in water.

Strong Acids: A strong acid is one that completely ionizes in
water. This means that when a strong acid dissolves, it
releases a lot of hydrogen ions. Examples of strong acids
include hydrochloric acid (HCI), nitric acid (HNOs), and
sulfuric acid (H,S04). These acids are very good at releasing
hydrogen ions, making them very reactive and corrosive.

Weak Acids: A weak acid, on the other hand, only partially
ionizes in water. This means that only a small portion of the
acid molecules release hydrogen ions, while the rest stay
together as un-ionized molecules. Examples of weak acids
include ethanoic acid (found in vinegar), citric acid (found in
citrus fruits like lemons and oranges), and carbonic acid
(found in carbonated drinks like soda). These acids are less
reactive because they don’t release as many hydrogen ions.

pH and Hydrogen lon Concentration

The strength of an acid is closely related to its pH, which is a measure
of how acidic or basic a solution is. The pH scale ranges from 0 to 14,
with lower numbers indicating stronger acids, higher hydrogen ion concentrations, and higher numbers indicating

bases.

Concentrated weak
acid - a lot present,
but little

dissociation of acid

Concentrated strong
acid - a lot present
with a lot of
dissociation to form
many hydrogen ions

Dilute weak acid -
little acid present
with little
dissociation of acid

Dilute strong acid -
little acid present
with a high degree
of dissociation

pH and Strong Acids: Because strong acids completely ionize and release a lot of hydrogen ions, they have a
very low pH, typically between 0 and 2. For example, hydrochloric acid has a pH of around 1, meaning it’s

very acidic.

pH and Weak Acids: Weak acids have a higher pH because they release fewer hydrogen ions. Their pH
usually falls between 3 and 7. For instance, vinegar (which contains ethanoic acid) has a pH of about 2.5 to

3.5.

One important thing to remember is that the pH scale is logarithmic, which means that each unit change in pH
represents a tenfold change in hydrogen ion concentration. So, if the pH of a solution drops from 4 to 3, the
concentration of hydrogen ions increases by 10 times!

Dilute vs. Concentrated Solutions

Now that we understand strong and weak acids, let's talk about the terms dilute and concentrated. These terms
refer to the amount of acid dissolved in a certain volume of water.

Dilute Solutions: A dilute acid solution has a small amount of acid dissolved in a large amount of water. Even
if the acid is strong, a dilute solution will have fewer hydrogen ions because there’s not much acid present.

13
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e Concentrated Solutions: A concentrated acid solution has a large amount of acid dissolved in a small amou
of water. In a concentrated solution of a strong acid, there are a lot of hydrogen ions, making the solution
very acidic.

It’s important to note that dilute and concentrated describe the amount of substance (in this case, acid) in the
solution, not how strong the acid is. For example, you can have a dilute solution of hydrochloric acid (a strong acid)
and a concentrated solution of ethanoic acid (a weak acid).

Neutrality and pH

Neutrality refers to a solution that is neither acidic nor basic, which corresponds to a pH of 7. This is the pH of pure
water, where the concentration of hydrogen ions equals the concentration of hydroxide ions (OH").

e Relative Acidity: The lower the pH, the more acidic a solution is because it has a higher concentration of
hydrogen ions. Conversely, the higher the pH (above 7), the more basic a solution is, meaning it has more
hydroxide ions.

Understanding these concepts helps us predict how different acids will behave in different situations. For example,
when you mix a strong acid with a base, the strong acid will react more vigorously than a weak acid because it has
more hydrogen ions to react with the base.

Recap
e Strong acids completely ionize in water and have low pH values.
e Weak acids only partially ionize in water and have higher pH values.

e The pH scale is logarithmic, so a decrease in pH by 1 unit means a tenfold increase in hydrogen ion
concentration.

e Dilute and concentrated refer to how much acid is in a solution, while strong and weak refer to how well t
acid ionizes in water.

e Neutral solutions have a pH of 7, indicating an equal balance of hydrogen and hydroxide ions.

nt

he

By understanding these ideas, you can better grasp how acids work in chemistry and why they behave the way they

do in different scenario

14
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Independent practice

Comprehension Questions
1. What happens to a strong acid when it is dissolved in water?
2. Which acid, among hydrochloric acid, ethanoic acid, and sulfuric acid, is considered a weak acid?
3. What does a lower pH value indicate about a solution?
4. How does the pH change as the hydrogen ion concentration increases?
5. What does the term ‘dilute’ refer to when talking about solutions?
Understanding Questions
1. Explain the difference between a strong acid and a weak acid in terms of ionization.
2. How would you expect the pH to change if you dilute a concentrated solution of a strong acid?

3. If you have two solutions, one with pH 2 and the other with pH 4, which one has a higher concentration of
hydrogen ions and why?

Sentence Analysis Questions
1. Which of the following sentences is the most correct? Explain why.
o A) A weak acid has a pH between 0 and 2.
o B) Astrong acid only partially ionizes in water.

o C)Astrong acid completely ionizes in water and has a low pH.

2.  Which of the following sentences best describes what happens to the hydrogen ion concentration when the

pH decreases by one unit? Explain why.
o A)The hydrogen ion concentration decreases by a factor of 10.
o B) The hydrogen ion concentration increases by a factor of 10.
o C) The hydrogen ion concentration remains the same.

3. Which of these sentences is the most accurate in describing what a concentrated solution means? Explain
why.

o A) A concentrated solution has a lot of acid dissolved in a large amount of water.
o B) A concentrated solution has a lot of acid dissolved in a small amount of water.

o C) A concentrated solution is one where the acid is weak and partially ionized.

15
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L6 Titrations

Titrations are precise way to measure how much of one chemical solution is needed to completely react with
another. Imagine you’re making a magical potion, and you need to know the exact amount of each ingredient to get
the perfect result. Titrations help chemists do something similar but with acids and alkalis, which are types of
chemicals that can react with each other.

What Are Acids and Alkalis?

First, let’s clarify what acids and alkalis are. Acids are substances like lemon juice or vinegar that can donate
hydrogen ions (H*) in a reaction. Alkalis are substances that can accept these hydrogen ions, like soap or baking
soda. When an acid and an alkali react, they neutralize each other, which means they cancel out their acidic or
alkaline properties to form water and a salt.

What Is a Titration?

A titration is a laboratory method used to determine the exact amount of acid needed to neutralize a specific
amount of alkali, or vice versa. It involves mixing the two solutions until the reaction is complete, which can be
detected with the help of a special tool called an indicator.

How Do You Perform a Titration?

]

Burette

Here’s a step-by-step guide to e
performing a titration using strong reading
acids and strong alkalis, like
sulfuric acid, hydrochloric acid, or
sodium hydroxide (a common
alkali):

Final

reading\

Ll

Pipette Hold Release Hold

1. Prepare Your Solutions:
Start by having two
solutions ready. One is the
acid (like hydrochloric
acid), and the other is the
alkali (like sodium hydroxide). You’ll need to know the concentration of one solution (the amount of acid or
alkali in a given volume).

Indicator

2. Set Up Your Equipment: You’ll use a burette, which is a long, graduated tube that lets you measure out
liquid very accurately. Fill it with one of your solutions (usually the one whose concentration you don’t
know).

3. Add an Indicator: An indicator is a substance that changes color when the reaction is complete. For instance,
phenolphthalein changes from colorless to pink when the solution becomes neutral. Add a few drops of this
indicator to the solution in your flask.

4. Titrate the Solution: Slowly add the solution from the burette to the solution in the flask, while stirring
constantly. As you add the solution, the indicator will start to change color. This color change shows that the
acid and alkali are reacting with each other.

5. Find the End Point: The end point is when the color change remains steady, which means the acid and alkali
have completely reacted. Record the volume of solution used from the burette. This volume is crucial for
calculating the reacting volumes.

16
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Calculating Concentrations and Quantities

Once you have the volumes of your solutions, you can calculate concentrations and quantities. Here’s a basic way to
approach it:

1. Determine the Moles: The amount of substance in a solution is measured in moles. To find out how many
moles of acid or alkali were used, use the formula:

Moles=Concentration x Volume
where concentration is in moles per Liter (mol/dm?3) and volume is in litres (dm3).

2. Use the Reaction Equation: The balanced chemical equation for the reaction tells you the ratio of moles
between the acid and the alkali. For example, for hydrochloric acid (HCl) reacting with sodium hydroxide
(NaOH), the equation is:

HCl+NaOH->NaCl+H20

This tells us that one mole of HCl reacts with one mole of NaOH. Use this ratio to find the moles of the other solution
if you know the moles of one.

3. Calculate the Concentration: Rearrange the formula to find the concentration if you know the moles and the
volume:

Concentration=Moles/Volume (in dm3)

If the concentration needs to be in grams per Liter (g/dm?3), convert moles to grams using the molar mass of the
substance.

Practice Makes Perfect

The key to mastering titrations is practice. Get comfortable with the equipment, practice making accurate
measurements, and understand how to interpret the results. With time, you’ll find that you can determine the exact
amounts and concentrations of solutions with ease.

Titrations are a fundamental skill in chemistry that help chemists understand and control chemical reactions.
Whether you're figuring out the concentration of a solution or mixing chemicals for a reaction, titrations provide a
precise way to measure and understand the chemical world around you.

17
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Independent Practice

Comprehension Questions

1.

2.

3.

4.

5.

What is the purpose of using an indicator in a titration?

Describe the equipment you need to perform a titration.

What do you record during a titration to determine the reaction completion?
Explain the role of the burette in a titration experiment.

What type of chemical reactions are titrations typically used for?

Understanding Questions

1.

2.

Why is it important to add the solution from the burette slowly during a titration?

How can you determine the concentration of a solution if you know the volume and the number of moles of
the other solution?

If you know the moles of an acid and the volume used, how can you find the concentration of the acid
solution?

How does the balanced chemical equation help in calculating the moles of reactants and productsin a
titration?

Sentence Completion Questions

1.

During a titration, you add the solution from the burette to the flask until the indicator changes colour, then

If you know the volume of the acid and the volume of the alkali used in a titration, you can calculate the
concentration of one solution subsequently

After performing a titration and recording the volume used, you can determine the concentration of one of
the solutions because

To ensure accurate results in a titration, it is crucial to add the titrant slowly because
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