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Objectives
After this lesson, students will be able to
L.3.3.1 Name the properties of acids and
bases.
L.3.3.2 Identify where acids and bases are
commonly used.

Reading Preview

Target Reading Skill

Key Terms

Key Concepts
• What are the properties of acids
and bases?

• Where are acids and bases
commonly used?

• acid • corrosive • indicator
• base

Asking Questions Explain that changing
a head into a question helps students
anticipate the ideas, facts, and events they
are about to read.

Target Reading Skill

Answers
Sample questions and answers:
Describing Acids and Bases
What is an acid? (An acid is a substance that
tastes sour, reacts with metals and carbonates,
and turns blue litmus paper red.) What is a
base? (A base is a substance that tastes bitter,
feels slippery, and turns red litmus paper blue.)
What are uses of acids and bases? (Uses of
acids include cleaning products, fertilizers, and
car batteries; uses of bases include cleaning
products, baking ingredients, and cement
manufacturing.)
Teaching Resources

1. Use a plastic dropper to put a drop
of lemon juice on a clean piece of
red litmus paper. Put another drop
on a clean piece of blue litmus paper. Observe.
2. Rinse your dropper with water. Then test other substances the
same way. You might test orange juice, ammonia cleaner, tap
water, vinegar, and solutions of soap, baking soda, and table
salt. Record all your observations.
3. Wash your hands when you are ﬁnished.
Think It Over
Classifying Group the substances based on how they make the
litmus paper change color. What other properties do the items
in each group have in common?

Describing Acids and Bases
Question

Answer

What is an acid?

An acid is . . .

Did you have any fruit for breakfast today—perhaps an orange,
an apple, or fruit juice? If so, an acid was part of your meal. The
last time you washed your hair, did you use shampoo? If your
answer is yes, then you may have used a base.
You use many products that contain acids and bases. In
addition, the chemical reactions of acids and bases even keep
you alive! What are acids and bases—how do they react, and
what are their uses?

Properties of Acids

• Transparency L33

Preteach
Build Background
Knowledge

Asking Questions Before you
read, preview the red headings. In
a graphic organizer like the one
below, ask a what question for
each heading. As you read, write
the answers to your questions.

What Colors Does
Litmus Paper Turn?

L2

Recalling the Taste of Acids
Ask: What do lemons and vinegar have in
common? (Students are likely to say a sour
taste.) Explain that they have a sour taste
because they are acids and a sour taste is a
property of acids. Tell students that in this
section they will learn more about acids, and
they will also learn about other types of
compounds called bases.

What is an acid, and how do you know when you have one? In
order to identify an acid, you can test its properties. Acids are
compounds whose characteristic properties include the kinds of
reactions they undergo. An acid is a substance that tastes
sour, reacts with metals and carbonates, and turns blue
litmus paper red. Some common acids you may have
heard of are hydrochloric acid, nitric acid, sulfuric acid,
carbonic acid, and acetic acid.
䉳 Lemons are acidic.

L1
Skills Focus Classifying
Materials red and blue litmus paper,
plastic dropper, plastic cups, lemon juice,
orange juice, ammonia cleaner, tap water,
vinegar, and solutions of soap, baking
soda, and table salt
Time 15 minutes
Tips Students must rinse droppers after
each test. Students must not taste the
substances.

Expected Outcome Acids turn blue
litmus paper red. Bases turn red litmus
paper blue.
Think It Over Lemon juice, orange juice,
and vinegar turn blue litmus paper red.
Ammonia cleaner, soap, and baking soda
turn red litmus paper blue. Tap water and
salt water have no effect. Students may say
that the acids taste sour and the bases feel
slippery.

Sour Taste If you’ve ever tasted a lemon, you’ve had firsthand experience with the sour taste of acids. Can you think of
other foods that sometimes taste sour, or tart? Citrus fruits—
lemons, grapefruits, oranges, and limes—are acidic. They all
contain citric acid. Other fruits (cherries, tomatoes, apples)
and many other types of foods contain acids, too.
Although sour taste is a characteristic of many acids, it is not
one you should use to identify a compound as an acid. Scientists
never taste chemicals in order to identify them. Though acids in
sour foods may be safe to eat, many other acids are not.

Instruct

Properties of Acids
Teach Key Concepts

Reactions With Metals Do you notice the bubbles in

Figure 12? Acids react with certain metals to produce hydrogen
gas. Not all metals react this way, but magnesium, zinc, and
iron do. When they react, the metals seem to disappear in the
solution. This observation is one reason acids are described as
corrosive, meaning they “eat away” at other materials.
The metal plate in Figure 12 is being etched with acid. Etching is one method of making printing plates that are then used to
print works of art on paper. To make an etching, an artist first
coats a metal plate with an acid-resistant material—often beeswax. Then the design is cut into the beeswax with a sharp tool,
exposing some of the metal. When the plate is treated with acid,
the acid eats away the design in the exposed metal. Later, ink
applied to the plate collects in the grooves made by the acid. The
ink is transferred to the paper when the etching is printed.

FIGURE 12
Etching With Acid
Metal etching takes advantage of
the reaction of an acid with a
metal. Lines are cut in a wax
coating on a plate. Here,
hydrochloric acid eats away at the
exposed zinc metal, forming
bubbles you can see in the closeup. Applying Concepts What gas
forms in this reaction?

L2

Properties of Acids
Focus Introduce the shared properties of
acids.
Teach On the board, list names of some
common acids, such as hydrochloric acid,
sulfuric acid, acetic acid, and ascorbic
acid. State that these and other acids are
compounds that share certain properties.
Then, list the following properties of acids
on the board: taste sour, react with metals,
react with carbonates, turn blue litmus paper
red. Tell students that ascorbic acid is found
in citrus fruits, such as lemons and oranges,
and gives them their sour taste. Ask: What
other foods do you think might contain
acids? (Any sour food, such as cherries or
tomatoes) Point out the way hydrochloric
acid is used to dissolve metal in Figure 12.
Ask: What causes etching of the metal?
(Hydrochloric acid reacting with exposed
metal) Say that acids are called corrosive
because they eat away at metals and other
materials.
Apply Ask: Where else are corrosive acids
found? (Sample answer: Car batteries)
learning modality: verbal

Independent Practice

L2

Teaching Resources

• Guided Reading and Study Worksheet:
Describing Acids and Bases
Student Edition on Audio CD

Differentiated Instruction
L3
Gifted and Talented
Writing a Chemical Equation Have
students write the chemical equation for
the reaction between hydrochloric acid and
zinc that is described in Reactions With
Metals and illustrated in Figure 12.
(2 HCl + Zn → H2 + ZnCl2) Ask a
volunteer to write the equation on the
board and explain it. learning modality:

logical/mathematical

L1
Less Proficient Readers
Identifying Main Ideas Have students
listen to this section on the Student
Edition on Audio CD. Suggest that they
make a list of the main ideas as they listen.
Later, they can read the section and look
in the text for the main ideas on their list.

learning modality: verbal

Monitor Progress

L2

Writing Have students list the properties of
acids.
Answer
Figure 12 Hydrogen gas

Reactions With Carbonates Acids also react with carbonate ions in a characteristic way. Recall that an ion is an atom or
a group of atoms that has an electric charge. Carbonate ions
contain carbon and oxygen atoms bonded together. They carry
an overall negative charge (CO32−). One product of an acid’s
reaction with carbonates is the gas carbon dioxide.
Geologists, scientists who study Earth, use this property of
acids to identify rocks containing certain types of limestone.
Limestone is a compound that contains the carbonate ion. If a
geologist pours dilute hydrochloric acid on a limestone rock,
bubbles of carbon dioxide appear on the rock’s surface.

L2

Testing for Limestone
Materials 1.0 M muriatic acid (hydrochloric
acid), dropper, 1 limestone rock, 1 nonlimestone rock
Time 10 minutes
Focus Give students a chance to observe the
limestone test described in the text.
Teach Explain that acids react with
carbonates, which are compounds
containing carbonate ions (CO32−), and the
reaction produces carbon dioxide gas. State
that this characteristic reaction of acids
can be used to identify rocks containing
limestone, because limestone contains
carbonates. Apply one or two drops of acid
to each rock sample, and allow students to
observe what happens. (Wear goggles and
a lab apron and use caution when handling
the acid.)
Apply Ask: Based on your observations,
which rock contains limestone? (Students
should identify the rock that bubbled when
acid was applied.) learning modality:

Reactions With Indicators If you did the Discover activity, you used litmus paper to test several substances. Litmus is
an example of an indicator, a compound that changes color
when in contact with an acid or a base. Look at Figure 13 to see
what happens to litmus paper as it is dipped in a solution containing acid. Vinegar, lemon juice, and other acids turn blue
litmus paper red. Sometimes chemists use other indicators to
test for acids, but litmus is one of the easiest to use.
FIGURE 13
The Litmus Test
Litmus paper is an easy way
to identify quickly whether an
unknown compound is an acid
or a base. Inferring What can
you infer about a liquid that does
not change the color of blue
litmus paper?

Properties of Bases
Bases are another group of compounds that can be identified
by their common properties. A base is a substance that tastes
bitter, feels slippery, and turns red litmus paper blue. Bases
often are described as the “opposite” of acids. Common bases
include sodium hydroxide, calcium hydroxide, and ammonia.

visual

Properties of Bases
Teach Key Concepts

L2

Common Properties of Bases
Focus Guide students in inferring the
properties of bases.
Teach Tell students that bases are a group of
compounds that are often described as the
“opposite” of acids. Ask: What properties do
you think characterize bases? (Students
are expected to name properties that are
“opposite” those of acids. For example, they
might say correctly that bases do not taste sour,
do not react with carbonates, and do not turn
blue litmus paper red.) Elaborate by telling
students that bases taste bitter, feel slippery,
and turn red litmus paper blue.
Apply Name products that contain bases,
such as shampoo, soap, and tonic water.
Point out how shampoo and soap feel
slippery and tonic water tastes bitter.
learning modality: verbal

Acids turn blue
litmus paper red.

Bases turn red
litmus paper blue.

FIGURE 14
Slippery Feel of Bases
Most soaps contain bases, which
make them feel slippery.

Bitter Taste Have you ever tasted tonic water? The slightly
bitter taste is caused by the base quinine. Bases taste bitter.
Soaps, some shampoos, and detergents taste bitter too, but you
wouldn’t want to identify these as bases by a taste test!
Slippery Feel Picture yourself washing a dog. As you massage
the soap into the dog’s fur, you notice that your hands feel slippery. This slippery feeling is another characteristic of bases. But
just as you avoid tasting a substance to identify it, you wouldn’t
want to touch it. Strong bases can irritate or burn your skin. A
safer way to identify bases is by their other properties.

paper can be used to test acids, it can be used to test bases, too.
Look at Figure 13 to see what happens to a litmus paper as it is
dipped in a basic solution. Bases turn red litmus paper blue.
Like acids, bases react with other indicators. But litmus paper
gives a reliable, safe test. An easy way to remember which color
litmus turns for acids or bases is to remember the letter b.
Bases turn litmus paper blue.

What is one safe way to identify a base?

Dangerous Bases
Focus Elaborate on properties of bases to
address the misconception that only acids,
not bases, can cause physical injury.
Teach Say that bases can be just as
dangerous as acids. Add that strong bases
can irritate or burn the skin. Explain that
the slippery feeling of a base can be a sign
that the base is breaking down fats in the
outer layers of skin. Remind students that
shampoo, like soaps and detergents, is basic.
Then, ask: How does it feel to get shampoo
in your eyes? (It burns and stings.)
Apply Show students a bottle of drain
cleaner. Explain that the cleaner is a very
strong base. Have a volunteer read the
warning label, and then ask: How can drain
cleaner harm you? (Encourage students to
identify any harm that the cleaner can cause
to skin, eyes, or the linings of the nose and
throat.) learning modality: verbal

Download a worksheet that will guide students’ review
of Internet sources on acids and bases.

For: Links on acids and bases
Visit: www.SciLinks.org
Web Code: scn-1233

Monitor Progress
Differentiated Instruction
L3
English Learners/Beginning
Comprehension: Use Visuals Tell
students to look at Figure 13. Explain that
the colored strips of paper are called litmus
paper. Add that litmus paper is used to tell
whether something is an acid or a base.
Point out how the acid turns blue litmus
paper red and the base turns red litmus
paper blue. learning modality: visual

L1
English Learners/Intermediate
Comprehension: Key Concepts Work
with students to make a graphic organizer,
such as a compare/contrast table, that
summarizes the properties of acids and
bases. This will help students organize
the information and focus on the most
important points. learning modality:

visual

L2

For: Links on acids and
bases
Visit: www.SciLinks.org
Web Code: scn-1233

Reactions With Indicators As you might guess, if litmus

Other Reactions of Bases Unlike acids, bases don’t react
with carbonates to produce carbon dioxide. At first, you may
think it is useless to know that a base doesn’t react with certain
chemicals. But if you know what a compound doesn’t do, you
know something about it. For example, you know it’s not an
acid. Another important property of bases is how they react
with acids. You will learn more about these reactions in
Section 4.

Address Misconceptions

L2

Oral Presentation Call on students to
name the properties of bases.
Answers
Figure 13 The liquid is not an acid.
Test it with red litmus paper.
A base will turn the red
litmus paper blue.

Uses of Acids and Bases

FIGURE 15

Teach Key Concepts

Acids play an important role in
our nutrition and are also
found in valuable products
used in homes and industries.

L2

Identifying Uses of Acids and Bases
Focus Use Figures 15 and 16 to help
students identify uses of specific acids and
bases.
Teach First, call students’ attention to
Figure 15. Ask: What two acids do you need
in your diet? (Ascorbic acid, or vitamin C,
and folic acid) What is hydrochloric acid
used for? (Cleaning bricks and metals) What
acid is used in car batteries? (Sulfuric acid)
What two acids might you find in fertilizer?
(Nitric acid and phosphoric acid) Next, call
students’ attention to Figure 16, and ask:
What base is found in drain cleaner?
(Sodium hydroxide, or lye) What base would
you add to garden soil to make it less acidic
for plants? (Calcium oxide) Where might
you find calcium hydroxide? (In mortar and
cement)
Apply Ask: Why is baking soda used in
baked goods? (It reacts with acids to produce
carbon dioxide gas, which makes baked goods
light and fluffy.) learning modality: visual

Integrating Life Science

L2

Point out that an acid called lactic acid is
produced in muscles when they are active.
Explain that lactic acid is formed when a
carbohydrate called glycogen breaks down in
muscles. The reaction produces the energy
needed for muscle activity. The lactic acid
that is produced builds up in the muscles,
causing the burn you sometimes feel when
you exercise and also the muscle soreness
that is common after a hard workout.
Challenge students to explain the phrase,
sometimes used in reference to exercising,
“Go for the burn.” (Sample answer: Exercise
hard enough to build up lactic acid, which
causes a burning sensation in the muscles.)
learning modality: verbal

Uses of Acids

Acids and Food 
Many of the vitamins in the foods
you eat are acids.

Acids in the Home 
People often use dilute
solutions of acids to
clean brick and other
surfaces. Hardware
stores sell muriatic
(hydrochloric) acid,
which is used to clean
bricks and metals.

Acids and Industry 
Farmers and manufacturers
depend on acids for many uses.

Tomatoes and
oranges contain
ascorbic acid, or
vitamin C.

Sulfuric acid
is used in
car batteries,
to refine
petroleum,
and to treat
iron and steel.

Folic acid, needed for
healthy cell growth,
is found in green
leafy vegetables.
Nitric acid and phosphoric
acid are used to make fertilizers
for crops, lawns, and gardens.

Uses of Acids and Bases
Where can you find acids and bases? Almost anywhere. You
already learned that acids are found in many fruits and other
foods. In fact, many of them play important roles in the body
as vitamins, including ascorbic acid, or vitamin C, and folic
acid. Many cell processes also produce acids as waste products.
For example, lactic acid builds up in your muscles when you
make them work hard.
Manufacturers, farmers, and builders are only some people
who depend on acids and bases in their work. Acids and bases
have many uses around the home and in industry. Look at
Figure 15 and Figure 16 to learn about a few of them. Many of
the uses of bases take advantage of their ability to react with acids.
What vitamin is an acid?

FIGURE 16

Uses of Bases
The reactions of bases make them
valuable raw materials for a range
of products.

Bases in the Home 
Ammonia solutions are safe
to spray with bare hands,
but gloves must be worn
when working with
drain cleaners.

a7027

Drain cleaners
contain sodium
hydroxide (lye).

Monitor Progress
Answer
You can’t
mistake the
odor of
household
cleaning
products
made with
ammonia.

Bases and Industry 
Mortar and cement are manufactured using
the bases calcium oxide and calcium hydroxide.
Gardeners sometimes add calcium oxide to soil
to make the soil less acidic for plants.

Writing Mode Description
Scoring Rubric
4 Exceeds criteria
3 Meets criteria
2 Includes a poster and describes properties
and a test but contains some errors
1 Includes a general description only and/or
contains serious errors

Assess
1. a. Acids taste sour, react with metals,
react with carbonates, and turn blue litmus
paper red. Bases taste bitter, feel slippery,
do not react with carbonates, and turn red
litmus paper blue. b. An acid turns blue
litmus paper red. A base turns red litmus
paper blue. c. If a food contains an acid, it
may taste sour.
2. a. Sample answer: Acids are found in
foods, cleaners, and car batteries. Bases are
used in cleaners, baked goods, and
manufacturing cement. b. In your own
home, you are most likely to find acids and
bases in foods and cleaning and gardening
products. c. Because fertilizer contains acids
that can irritate the skin

Reteach

3
Section 3 Assessment
Reviewing Key Concepts
1. a. Listing What are four properties of acids?
Of bases?
b. Describing How can you use litmus paper
to distinguish an acid from a base?
c. Applying Concepts How might you tell if a
food contains an acid as one of its ingredients?
2. a. Reviewing What are three practical uses of
an acid? Of a base?
b. Making Generalizations Where are you most
likely to find acids and bases in your own
home? Explain.

Vitamin C is an acid.

Reviewing Key Concepts

Bases and Food 
Baking soda reacts with acids to produce carbon dioxide
gas in baked goods. Without these gas bubbles, this
delicious variety of breads, biscuits, cakes, and
cookies would not be
light and fluffy.

Target Reading Skill Asking Questions Work
with a partner to check the answers in your
graphic organizer.

L2

c. Making Judgments Why is it wise to wear

gloves when spreading fertilizer in a garden?

L1

Work with the class to make a concept map
on the board or an overhead transparency
showing the properties and uses of acids and
bases.

Performance Assessment
Wanted Poster A bottle of acid is missing
from the chemistry lab shelf! Design a
wanted poster describing properties of the
missing acid. Also include descriptions of
tests a staff member from the chemistry lab
could safely perform to determine if a bottle
that is found actually contains acid. Add a
caution on your poster that warns people not
to touch any bottles they ﬁnd. Instead, they
should notify the chemistry lab.

L2

Writing Have students write a paragraph
describing three ways you can tell acids and
bases apart.
Students can keep their paragraphs
in their portfolios.
Teaching Resources

• Section Summary: Describing Acids and
Bases
• Review and Reinforce: Describing Acids
and Bases
• Enrich: Describing Acids and Bases

