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Acids, Bases, and Salts

Acids, bases, and salts are key categories in chemistry, each with distinct properties and
reactions. Acids and bases interact in neutralization reactions, leading to the formation of
salts, which have a wide range of uses and properties. Understanding these concepts is
fundamental for studying chemical reactions and solutions.

Properties of Acids and Bases

Acids
Definition: Substances that release hydrogen ions (H") when dissolved in water.

Common Examples: Hydrochloric acid (HCI), sulfuric acid (H:SO.), and acetic acid
(CH:COOH).

Properties:

Taste: Sour (e.g., citric acid in lemons).
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Reactivity with Metals: Acids react with metals to produce hydrogen gas (e.g., HCl + Zn —
ZnCl: + Hs).
Conductivity: Acids conduct electricity in solution, as they release ions.
Reaction with Bases: Acids neutralize bases to form salt and water.
pH: Typically have a pH less than 7.
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Bases

Definition: Substances that accept hydrogen ions or release hydroxide ions (OH") in water.
Common Examples: Sodiumn hydroxide (NaOH), potassium hydroxide (KOH), and amimonia
(NHs).

Properties:

Taste: Bitter.

Feel: Slippery or soapy texture.

Reaction with Acids: Bases neutralize acids to form salt and water.

Conductivity: Bases also conduct electricity in solution due to ionization.

pH: Typically have a pH greater than 7.
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Chemical Formula Name of Base Type Of Base
NaOH Sodium Hydroxide Strong Base
KOH Potassium Hydroxide Strong Base
Ba (OH)z2 Barium Hydroxide Strong Base
Ca (OH)2 Calcium Hydroxide Weak Base
Mg (OH)2 Magnesium Hydroxide | Weak Base
Fe (OH)2 Ferrous Hydroxide Weak Base
Fe (OH)3 Ferric Hydroxide Weak Base
Cu (OH)2 Copper Hydroxide Weak Base
NH4 OH Ammonium Hydroxide | Weak Base
NH3 Ammonia Weak Base
Zn (OH)z Zinc Hydroxide Weak Base
Al (OH)3 Aluminium Hydroxide Weak Base

The pH Scale and Indicators

pH Scale

The pH scale 1s a numerical scale used to measure the acidity or alkalinity of a solution,
ranging from 0 to 14. A pH of 7 1s considered neutral, meaning the solution is neither acidic
nor basic, such as pure water. Values below 7 indicate acidic solutions, with lower values
representing stronger acids, while values above 7 indicate basic or alkaline solutions, with
higher values representing stronger bases. The pH scale is logarithmic, meaning each whole
number change in pH represents a tenfold increase or decrease in acidity or alkalinity. The pH

of a solution can be determined using indicators, pH paper, or pH meters, and it plays a
crucial role in various chemical, biological, and environmental processes.

Importance: pH helps identify how acidic or basic a substance is and can influence reaction
rates, chemical stability, and biological activity.



Facts About Acids and Bases
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« pH less than 7 » pH greater than 7

« Turn litmus paper red » Turn litmus paper blue

« Taste sour » Taste bitter or soapy

« Sting or just feel wet » Feel slippery

« Include fruit juices. soda, and » Include baking soda. ammonia.

coffee and soap
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Indicators

Definition: Chemical compounds that change color based on the pH of the solution.

Common Indicators:

Litmus: Turns red in acidic solutions and blue in basic solutions.

Phenolphthalein: Colorless in acidic conditions and pink in basic conditions.

Universal Indicator: Shows a range of colors corresponding to the pH scale, giving a more
precise pH reading.

Neutralization Reactions and Salt Formation

Neutralization Reaction
Definition: A reaction between an acid and a base that produces a salt and water.

NEUTRALISATION

Salt + Water

Example: Hydrochloric acid and sodium hydroxide react to form sodium chloride and water:
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Applications: Neutralization reactions are used in antacids, water treatment, and agriculture
to control soil pH.

Salt Formation

Definition: Salts are ionic compounds formed when the hydrogen ion from an acid is replaced
by a metal ion or another cation.

Examples of Salts:

Sodium Chloride (NaCl): Formed from hydrochloric acid and sodium hydroxide.

Calcium Carbonate (CaCOs): Formed from calcium ions and carbonate ions.

Ammonium Sulfate ((NH4):SO4): Formed from ammonia and sulfuric acid.

Preparation and Properties of Salts

Methods of Preparing Salts

1.Direct Combination of Elements:

Some salts can be prepared by directly combining elements, such as iron and sulfur to
produce iron sulfide (FeS).

2.Neutralization:

Mixing an acid with a base 1s the most common method of salt preparation.

Example: Mixing hydrochloric acid (HCl) with sodium hydroxide (NaOH) to produce
sodium chloride (NaCl).

3.Reaction of Acids with Metals:
Acids react with metals to form a salt and hydrogen gas.
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Example: Zinc and hydrochloric acid react to form zinc chloride and hydrogen.

4.Reaction of Acids with Metal Oxides:

Metal oxides react with acids to form a salt and water.

Example: Copper(II) oxide reacts with sulfuric acid to form copper(Il) sulfate and water.
5.Reaction of Acids with Carbonates:

Acids react with carbonates to produce a salt, water, and carbon dioxide.

Example: Calcium carbonate and hydrochloric acid react to produce calcium chloride, water,
and carbon dioxide.

Properties of Salts

Crystalline Structure: Many salts form crystalline solids with regular patterns.

Solubility: Some salts, like sodium chloride, are highly soluble in water, while others, like
barium sulfate, are insoluble.

Electrical Conductivity: Salts conduct electricity when dissolved in water or molten due to
the presence of ions.

Melting and Boiling Points: Ionic salts have high melting and boiling points due to strong
electrostatic forces between ions.

Applications of Acids, Bases, and Salts

Acids: Used in food preservation (e.g., vinegar in pickling), industry (e.g., sulfuric acid in
battery manufacturing), and medicine (e.g., hydrochloric acid in stomach acid).

Bases: Used in cleaning agents (e.g., sodium hydroxide in soaps), antacids (to neutralize
stomach acid), and industrial processes.

Salts: Play a key role in biological functions, food preservation, water softening, and in
chemical mdustries as raw materials or catalysts.

Conclusion

Understanding acids, bases, and salts 1s fundamental to chemistry as they are involved in a
wide range of reactions and applications. The concepts of pH and neutralization are crucial in
fields like medicine, environmental science, and industry. Mastery of these concepts allows
for a deeper understanding of chemical reactions and solution behavior, providing a
foundation for more advanced chemistry studies.



