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Chapter 23: Acids, Bases, and Salts — A Deep Dive into Glencoe Chemistry

When you flip open the Glencoe Chemistry textbook to Chapter 23, you're stepping into one of the most
foundational and fascinating sections of any chemistry curriculum. This chapter unpacks the behavior of acids,
bases, and salts—three classes of compounds that dominate our daily lives, from the food we eat to the batteries
that power our devices. Understanding these concepts not only helps you ace exams but also equips you with a
scientific lens for interpreting the world around you.

In this comprehensive guide, we’ll walk through the key ideas presented in Chapter 23, illustrate them with
real world examples, and provide practical study strategies. Whether you're a high school student tackling your first
chemistry course or a curious lifelong learner, this article will give you a clear, engaging, and SEO friendly overview
of acids, bases, and salts as presented in Glencoe.
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1. Overview of Acids, Bases, and Salts

Acids, bases, and salts form the backbone of many chemical processes. In Glencoe Chapter 23, these substances
are introduced through the lens of the Arrhenius, Brgnsted—Lowry, and Lewis definitions, each providing a unique
perspective on what makes a compound acidic or basic.

1.1 What Are Acids?

Acids are substances that release hydrogen ions (H z) when dissolved in water. They are often identified by their
sour taste, ability to turn blue litmus paper red, and their characteristic reactions with metals.

1.2 What Are Bases?

Bases are substances that accept hydrogen ions or release hydroxide ions (OH {) in aqueous solutions. They
typically have a bitter taste, a slippery feel, and the ability to turn red litmus paper blue.

1.3 What Are Salts?

Salts result from the neutralization reaction between an acid and a base. They are ionic compounds that dissolve in
water to form a mixture of ions, often exhibiting unique properties such as conductivity and varied solubility.



2. Acid-Base Theories

Glencoe’s Chapter 23 presents three complementary frameworks for understanding acids and bases. Each theory
expands on the limitations of the previous one, offering a more nuanced view of chemical behavior.

2.1 Arrhenius Definition

The Arrhenius theory defines acids as substances that produce H z ions in water, while bases produce OH { ions.
While simple, this definition fails to account for non aqueous reactions and certain compounds.

2.2 Brgnsted—Lowry Definition

Brgnsted and Lowry broaden the concept by describing acids as proton donors and bases as proton acceptors.
This theory encompasses a wider range of reactions, including those in non aqueous solvents.

2.3 Lewis Definition

Lewis acid-base theory further generalizes the concept: an acid is an electron pair acceptor, and a base is an
electron pair donor. This framework explains many complex reactions, such as those involving transition metal
complexes.

3. Key Properties and Reactions

Each class of compound displays distinct physical and chemical properties. Understanding these characteristics
helps predict how substances interact in various contexts.

3.1 Physical Properties of Acids
e Strong acids are typically clear, colorless liquids.
e They conduct electricity due to the presence of ions.
¢ Acids can corrode metals and dissolve certain minerals.
3.2 Physical Properties of Bases
« Bases often appear as bitter, slippery solids or clear liquids.
e They also conduct electricity when dissolved in water.
¢ Bases can neutralize acids, forming salts and water.
3.3 Physical Properties of Salts
» Salts are typically crystalline solids with high melting points.
e They dissolve in water to release ions, enabling electrical conduction.
¢ Salts may exhibit varied solubility depending on ionic size and lattice energy.
3.4 Common Reactions

1. Acid-Base Neutralization: HCI + NaOH " NaCl + H ,O
2. Acid-Metal Reaction: 2HCI + Zn " ZnCl,+ H I
3. Base-Metal Oxide Reaction: NaOH + CaO !I" Na ,O + Ca(OH) ,

4. Neutralization Reactions

Neutralization is the hallmark reaction in Chapter 23. It illustrates how acids and bases combine to form water and
a salt, often releasing heat in the process.

4.1 Theoretical Basis

When an acid donates a proton to a base, the resulting ions combine to form a neutral solution. The general



equation is:
Acid + Base !’ Salt + Water

4.2 Heat of Neutralization

Neutralization is exothermic, meaning it releases heat. The heat released is typically around 57 kJ/mol for strong
acid-strong base reactions, though the exact value can vary with temperature and concentration.

4.3 Practical Example: Baking Soda and Vinegar
In everyday life, mixing baking soda (NaHCO f) with vinegar (CH fCOOH) produces sodium acetate, water, and
carbon dioxide gas:

CH fCOOH + NaHCO f " CH fCOONa + H,0 + CO ,I"

5. Salts: Formation and Characteristics

Salts are the products of neutralization reactions, but they also form through other processes, such as the reaction
of an acid with a metal oxide.

5.1 Salt Formation Mechanisms
¢ Direct Neutralization: Acid + Base !" Salt + Water.
* Acid-Carbonate Reaction: Acid + Carbonate !’ Salt + CO , + H ,0.
¢ Acid-Metal Oxide Reaction: Acid + Metal Oxide !" Salt + H ,O.
5.2 Salts in Nature and Industry

Salts play crucial roles in biological systems (e.g., Na z/K z-ATPase), industrial processes (e.g., sodium chloride in
water softening), and environmental chemistry (e.g., atmospheric aerosols).

5.3 Solubility Rules for Common Salts

Understanding solubility rules helps predict whether a salt will precipitate. For example:

« All nitrates (NO f {) are soluble.
¢ All chlorides (Cl {) are soluble except for AgCl, Hg ,Cl ,, and PbCI ,.
e All sulfates (SO ,2 {) are soluble except for BaSO ,, CaSO ,,, SrSO ,,, and PbSO ,,.

6. The pH Scale and Measurement

The pH scale is a logarithmic measure of hydrogen ion concentration. It ranges from 0 (very acidic) to 14 (very
basic), with 7 being neutral. Chapter 23 covers both theoretical calculations and practical measurements.

6.1 Calculating pH for Strong Acids and Bases
For strong acids like HCI, the concentration of H z ions equals the concentration of the acid. The pH is calculated as:
pH = -log[H Z]

6.2 Buffer Solutions

Buffers resist changes in pH when small amounts of acid or base are added. They typically consist of a weak acid
and its conjugate base or a weak base and its conjugate acid.

6.3 pH Measurement Techniques

* Glass Electrode pH Meter: Provides accurate readings for a wide pH range.



« Indicator Strips: Quick, qualitative method for estimating pH.
e Colorimetric Titration: Uses a color change to determine pH.

7. Practical Applications in Everyday Life

Acids, bases, and salts are not just academic concepts; they have tangible impacts on daily life.

7.1 Food and Beverage
e Acids like citric acid preserve food and add flavor.
¢ Salts like sodium chloride enhance taste.
¢ Bases such as baking soda help dough rise.

7.2 Medicine and Healthcare
¢ Antacids neutralize stomach acid to relieve heartburn.
» Saline solutions (NaCl) are used for intravenous fluids.
e Buffer systems maintain blood pH around 7.4.

7.3 Environmental Science

« Acid rain, caused by sulfuric and nitric acids, damages ecosystems.
¢ Water treatment plants use lime (Ca(OH) ,) to neutralize acidic water.
e Salts in seawater contribute to marine salinity and density.

7.4 Industry and Technology

« Acidic solutions in metal etching and plating.
¢ Base solutions in manufacturing detergents.
e Salts as electrolytes in batteries and fuel cells.

8. Practice Problems & Solutions

Below are sample questions that reflect the type of problems you might encounter in Chapter 23, along with
detailed solutions to reinforce learning.

Problem 1: pH Calculation
A 0.010 M solution of hydrochloric acid (HCI) is prepared. Calculate its pH.

Solution: HCl is a strong acid, so [H z] = 0.010 M. pH = -log(0.010) = 2.00.

Problem 2: Neutralization Stoichiometry

How many grams of sodium hydroxide (NaOH) are required to neutralize 50 mL of 0.200 M hydrochloric acid?

Solution: Moles of HCI = 0.200 mol/L x 0.050 L = 0.010 mol. Stoichiometry: 1:1. Moles of NaOH
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