Neutralisation: Concept and Applications

i. What is Neutralisation?

Imagine you have something very sour (an acid) and something bitter and soapy
(a base). What happens when you mix them? They cancel each other out! This
“cancelling out" process is called neutralisation.

Formal Definition: A neutralisation reaction is a chemical reaction in which an
acid and a base react with each other to form salt and water.

The Core Idea
e Acids and bases are chemical opposites.

e When they are mixed in the right amounts, they lose their original properties
(the sourness of the acid and the bitterness of the base disappear).

e The resulting solution is often neutral, meaning it is neither acidic nor basic.

e This reaction usually releases heat, which means it is an exothermic reaction.
You might feel the test tube or beaker get warm.

The General Equation

e Acid + Base - Salt + Water (+ Heat)

ii. Key Points and Important Terms

e Acid: A substance that tastes sour, turns blue litmus paper red, and has a pH
value less than 7.

e Examples: Hydrochloric acid (in our stomach), Citric acid (in lemons), Acetic
acid (in vinegar).
e Base: A substance that tastes bitter, feels soapy to the touch, turns red litmus

paper blue, and has a pH value greater than 7.

e Examples: Sodium hydroxide (in soaps), Magnesium hydroxide (in antacids),
Baking soda.

¢ Indicator: A special substance that changes colour to show whether a
substance is an acid, a base, or neutral.

e Examples: Litmus paper, Turmeric, Phenolphthalein.




—

e Salt: A substance formed during a neutralisation reaction. It is not always the
common table salt (Sodium Chloride) we eat. The type of salt formed depends
on the acid and base used.

Examples: Sodium Chloride (NaCl), Magnesium Sulfate (MgSQ0a,).
e pH Scale: A scale from 0 to 14 that measures how acidic or basic a substance is.
e pH< 7: Acidic
e pH =7: Neutral (like pure water)
e pH > 7: Basic (or Alkaline)
Exothermic Reaction: A reaction that releases energy in the form of heat.
Neutralisation reactions are exothermic.
iii. Detailed Examples with Solutions
Let's look at how the "partner-swapping" works in a neutralisation reaction.
e Example: A Common Lab Reaction

e Reactants: Hydrochloric Acid (a strong acid) and Sodium Hydroxide (a strong
base).

e Word Equation: Hydrochloric Acid + Sodium Hydroxide = Sodium Chloride +
Water

Explanation:

1. The Sodium (Na) from the base (Sodium Hydroxide) combines with the Chloride
(ClI) from the acid (Hydrochloric Acid) to form the salt, Sodium Chloride (NaCl).

2. The remaining Hydrogen (H) from the acid combines with the Hydroxide (OH) from
the base to form Water (H,0).

e Example: How Antacids Work

e Problem: Our stomach produces excess Hydrochloric Acid, causing indigestion
or "acidity."

e Solution: We take an antacid, which contains a mild base like Magnesium
Hydroxide.

e Word Equation: Hydrochloric Acid + Magnesium Hydroxide - Magnesium
Chloride + Water
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Explanation:

1. The Magnesium Hydroxide (base) neutralises the excess Hydrochloric Acid (acid) in
the stomach.

2. This forms a harmless salt (Magnesium Chloride) and water, providing relief from
the burning sensation.

Common Misconceptions and Clarifications

Misconception Clarification

Not always. While the goal is to neutralise, the final pH
depends on the strength of the acid and base used.
Mixing a strong acid and a weak base might result in a
slightly acidic salt. For Grade 7, the key idea is that the
solution becomes less acidic and less basic.

False. "Salt" is a large category of chemical compounds.
"All salts are neutral, | Some salts can be slightly acidic or basic when

like table salt." dissolved in water. The salt formed simply doesn't have
the strong properties of the original acid or base.

This is dangerous and incorrect! You must use

a mild and safe base to neutralise acid in or on your
"You can use any base| body. For example, you would use baking soda for a

to neutralise any acid."| bee sting, but you would never use a strong, corrosive
base like Sodium Hydroxide (used in drain cleaners).
The choice of neutralising agent is very important.

"Neutralisation always
creates a perfectly
neutral solution with a
pH of 7."

iii. Practice Problems with Step-by-Step Solutions

Problem: Fill in the blanks in the general equation for neutralisation. +
Base - + Water
Solution:

e Step 1: Recall the general formula for a neutralisation reaction.

e Step 2: The reactants are an acid and a base. The first blank is Acid.
e Step 3: The products are a salt and water. The second blank is Salt.
Answer: Acid + Base - Salt + Water

Problem: A farmer finds that her soil is too acidic for her crops to grow well.
What common substance could she add to the soil to help fix the problem?
Explain your reasoning.

Solution:

e Step 1: Identify the problem. The soil is too acidic.

e Step 2: To fix an acid problem, you need to neutralise it with a base.
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e Step 3: Recall common bases used in agriculture. Lime (Calcium Carbonate) or
Slaked Lime (Calcium Hydroxide) are common, safe bases used to treat acidic
soil.

Answer: The farmer should add lime or slaked lime to her soil. This is a base that
will neutralise the excess acid in the soil, making the pH more suitable for crop
growth.

Problem: Rohan is stung by a wasp. His mother applies some vinegar to the area,
and it provides relief. Why did this work?

Solution:

e Step 1: Identify the treatment. Vinegar was used. Vinegar is a mild acid (acetic
acid).

e Step 2: Since an acid provided relief, the problem must have been caused by a
base.

e Step 3: Apply the concept of neutralisation. The acidic vinegar neutralised the
basic venom from the wasp sting.

Answer: A wasp sting is basic (alkaline). Applying vinegar, which is a mild acid,
neutralises the venom, reducing the pain and irritation.

iv. Summary of Main Concepts
e Neutralisation is the reaction between an acid and a base.
e The products of a neutralisation reaction are always a salt and water.
e The general word equation is: Acid + Base = Salt + Water.
e These reactions usually release heat (exothermic).

e The purpose of neutralisation is to make a substance less acidic or less basic,
bringing its pH closer to 7 (neutral).

e Neutralisation has many important real-world applications, including:
e Treating indigestion with antacids.

e Relieving insect stings.

e Adjusting soil pH for farming.

e Treating industrial waste.

e Preventing tooth decay with toothpaste.




