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The pH Scale: A Colorful Journey Through Acids and Bases

Have you ever wondered how scientists measure
p the acidity or alkalinity of a substance? The
answer lies in the pH scale, a unique tool that
helps us understand the world of acids and
bases. In this exciting reading passage, we will
explore what the pH scale is and how it relates
to acids and bases.

What is the pH Scale?

The pH scale is like a color-coded map that tells us how acidic or basic a
substance is. It ranges from 0 to 14, with 7 being right in the middle, representing
neutrality. Numbers less than 7 indicate acidity, while numbers greater than 7
indicate alkalinity or basicity.

Understanding the Numbers
Let's break down the pH scale:

e 0-2: Strong Acidic: Substances in this range are extremely acidic. Examples
include stomach acid and battery acid.

e 3-6: Mildly Acidic: Substances in this range are less acidic but still sour. For
instance, orange juice and vinegar fall into this category.

e 7:Neutral: This is the midpoint of the scale. Pure water is considered neutral,
neither acidic nor basic.

e 8-10: Mildly Basic: Substances in this range are slightly alkaline. Baking soda
and seawater have pH values in this range.

e 11-14: Strongly Basic: Substances in this range are highly alkaline. Ammonia
and bleach are examples of strongly basic substances.

Measuring Acids and Bases

To determine the pH of a substance, scientists use a pH indicator, which changes
color depending on the acidity or alkalinity of the solution. One common pH
indicator is litmus paper. When dipped into a liquid, it turns red in the presence of
an acid and blue in the presence of a base. Other indicators, like pH meters and
universal pH indicator solution, provide more precise measurements.
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The Power of Hydrogen lons

The pH scale is all about hydrogen ions (H+). In acidic solutions, there are more
hydrogen ions, which is why the pH is lower. In basic solutions, there are fewer
hydrogen ions, causing the pH to rise.

When an acidic substance dissolves in water, it releases hydrogen ions, making
the solution more acidic. Conversely, when a basic substance dissolves in water,
it releases hydroxide ions (OH-), which reduce the concentration of hydrogen
ions, making the solution more basic.

Real-Life Applications

Understanding the pH scale is essential because it has numerous real-life
applications:

Cooking: Bakers rely on the pH scale when working with ingredients like
baking powder, which is mildly basic. The interaction between acids and
bases affects how bread and cakes rise.

Swimming Pools: Pool owners regularly test the pH of pool water to ensure
it remains balanced. If the pH is too low (acidic) or too high (basic), it can
cause skin and eye irritation for swimmers.

Agriculture: Farmers use pH measurements to assess soil acidity. Certain
crops thrive in specific pH conditions, so adjusting soil pH can lead to better
crop yields.

Healthcare: In medicine, pH plays a vital role in blood chemistry. Our bodies
carefully maintain a blood pH close to 7.4, which is slightly alkaline. Even a
small change in blood pH can have serious health consequences.

The pH Scale in Nature

The pH scale also applies to the natural world:

Acid Rain: Rainwater can become acidic due to air pollution, with a pH
lower than 5.6. Acid rain can harm plants, aquatic life, and buildings.
Ocean pH: The pH of the ocean has been gradually decreasing due to the
absorption of excess carbon dioxide from the atmosphere. This
phenomenon, known as ocean acidification, can harm marine life,
especially organisms with shells or skeletons made of calcium carbonate.
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