Acidic, Basic, and Neutral J

Definition and Explanation

Everything around us, from the food we eat to the cleaners we use, can be
classified based on its chemical nature. The three main categories are acidic,
basic, and neutral.

What is an Acid?

An acid is a substance that has a sour taste and is often corrosive (can wear things
away). The word 'acid' comes from the Latin word 'acidus,' which means sour.

Properties of Acids:

e They taste sour (e.g., lemon juice, vinegar). Caution: You should never taste an
unknown substance to test it!

e They can be corrosive, meaning they can damage materials like metal, stone,
and skin.

e They turn blue litmus paper red.
e Many acids are soluble in water.

What is a Base?

A base is a substance that typically has a bitter taste and feels soapy or slippery to
the touch. Bases are the chemical opposite of acids.

Properties of Bases:

e They taste bitter (e.g., baking soda).

e They feel soapy or slippery to the touch (e.g., soap).
e They turn red litmus paper blue.

e Bases that are soluble in water are called alkalis.

. What is a Neutral Substance?

A neutral substance is any substance that is neither acidic nor basic. It has

properties that are in-between an acid and a base.
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Properties of Neutral Substances:

e They do not have a characteristic sour or bitter taste (e.g., pure water is
tasteless).

e They have no effect on litmus paper (blue litmus stays blue, red litmus stays
red).

iii. Key Points and Important Terms

Acid: A chemical substance that is sour, corrosive, and turns blue litmus red.
e Base: A chemical substance that is bitter, soapy, and turns red litmus blue.
e Neutral: A substance that is neither an acid nor a base.

¢ Indicator: A special substance that changes color when it comes into contact
with an acid or a base. It helps us indicate or identify the nature of a substance.

e Litmus: The most common natural indicator, extracted from lichens. It is
available as a solution or as paper strips (red and blue).

e Neutralization: The reaction between an acid and a base. When they are mixed
in the right amounts, they "cancel each other out" to form a neutral substance.

e Salt: A substance formed, along with water, during a neutralization reaction.
Table salt (Sodium Chloride) is just one type of salt.

Iv. Detailed Examples

Category Substance Name Found In / Common Use ‘

ACIDS Acetic Acid Vinegar
Citric Acid Lemons, Oranges, and other citrus fruits
Lactic Acid Curd, Yogurt, Sour Milk
Formic Acid Ant stings
Hydrochloric Acid Stomach acid (helps in digestion)
BASES Sodium Hydroxide Soaps, Drain cleaners
Calcium Hydroxide Limewater
Ammonium Hydroxide | Window cleaners
Magnesium Hydroxide | Antacids (like Milk of Magnesia)
Sodium Bicarbonate Baking soda
NEUTRAL | Pure Water (H,0) Drinking, Washing
Sodium Chloride Table Salt
Sugar Solution Sweet drinks
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v. Common Misconceptions and Clarifications
Misconception : All acids are dangerous and will burn you.

Clarification: Not all acids are strong. There are strong acids (like hydrochloric
acid used in labs) which are very dangerous, and weak acids (like the citric acid in
an orange or acetic acid in vinegar) which are safe to eat.

Misconception : Bases are not dangerous.

Clarification: Strong bases (like sodium hydroxide, used in drain cleaners) are just
as dangerous and corrosive as strong acids. They can cause severe burns.

Misconception : The only way to test for an acid is to taste it.

Clarification: NEVER taste an unknown chemical! This is extremely dangerous. We
use chemical indicators like litmus paper for safe and accurate testing.

Misconception : Neutral means the substance has no chemicals in it.
Clarification: Neutral substances are still chemicals (e.g., pure water is H,0).

"Neutral" simply describes its chemical property of not being acidic or basic.

Indicator Original Color Color in Acid Color in Base
Blue Litmus Paper | Blue Red Stays Blue
Red Litmus Paper | Red Stays Red Blue

Turmeric Yellow Stays Yellow Reddish-Brown
China Rose Light Pink Dark Pink / Magenta | Green
Phenolphthalein Colorless Stays Colorless Pink

Diagram : The Neutralization Reaction

Description: A simple flowchart.

e (Beaker of Acid) + (Beaker of Base) - (Beaker of Salt + Water)

e Underneath, the word equation: Acid + Base - Salt + Water + Heat

e This shows that the products are neutral and that the reaction releases heat.

Vi. Practice Problems with Step-by-Step Solutions
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Problem : You are given three unlabeled test tubes. One contains distilled water,
one contains an acidic solution, and the other contains a basic solution. You only
have red litmus paper. How will you identify the contents of each test tube?

Solution:
e Step 1: Dip the red litmus paper into each of the three test tubes one by one.
e Step 2: Observe the color change.

e The test tube in which the red litmus paper turns blue contains the basic
solution.

e Step 3: Now you have a blue litmus paper (the one that just changed color).
Use this blue litmus paper to test the remaining two solutions.

e The test tube in which this blue litmus paper turns red contains the acidic
solution.

e Step 4: The remaining test tube, which did not change the color of either the
red or the blue litmus paper, contains the neutral solution (distilled water).

Problem : A student spills some curry on their white shirt. When they scrub it
with soap, the yellow stain turns reddish-brown. Why does this happen?

Solution:

e Step 1: Identify the key substances. The curry contains turmeric, and the soap
is a base.

e Step 2: Recall the properties of turmeric as an indicator. Turmeric is a natural
indicator that is yellow in acidic or neutral solutions but turns reddish-brown in
basic

solutions.

e Step 3: Conclude that because soap is a base, it causes the turmeric stain to
change color from yellow to reddish-brown.

Problem : What happens when you mix hydrochloric acid with sodium hydroxide?
What is this reaction called?

Solution:

e Step 1: Identify the reactants. Hydrochloric acid is an acid, and sodium

hydroxide is a base.
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Step 2: Recall the reaction between an acid and a base. This reaction is called
neutralization.

Step 3: Determine the products. An acid and a base react to form a salt and
water. In this case, the salt formed is sodium chloride (table salt).

Answer: The acid and base neutralize each other to form sodium chloride and

water. The reaction is called neutralization.

v. Summary of Main Concepts

Substances are classified as Acids, Bases, or Neutral.

Acids are sour, corrosive, and turn blue litmus paper red.

Bases are bitter, soapy, and turn red litmus paper blue.

Neutral substances are neither acidic nor basic and have no effect on litmus.

Indicators (like Litmus, Turmeric) are used to safely test whether a substance is
an acid or a base by changing color.

The reaction between an acid and a base is called Neutralization.
Acid + Base - Salt + Water. This reaction often produces heat.

Everyday life is full of acids (lemons, vinegar), bases (soap, baking soda), and

neutral substances (water, salt).




