
Conductivity of Liquids

Understanding Conductors and Insulators

Materials that allow electric current to pass through them easily are called conductors.
Metals like copper and aluminium are good conductors. Materials that do not allow
electric current to pass through them easily are called poor conductors or insulators.
Examples include rubber, plastic, and wood.

Testing Conductivity in Liquids

To test if a liquid conducts electricity, a simple electrical tester can be used. The tester
consists of a battery, a light bulb, and wires. When the ends of the tester are dipped into a
liquid, if the bulb glows, it indicates that the liquid conducts electricity. If the bulb does not
glow, the liquid is a poor conductor.

Conductivity of Different Liquids

Some liquids like lemon juice and vinegar conduct electricity because they contain ions
that carry electric charge. Other liquids like vegetable oil and honey do not conduct
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electricity well because they lack free ions. Tap water conducts electricity due to dissolved
salts, while distilled water is a poor conductor as it lacks these impurities.

Using Different Testers

Besides a bulb, a compass needle can be used to detect electric current through liquids.
The magnetic effect of current causes the compass needle to deflect even with weak
currents. Light Emitting Diodes (LEDs) can also be used as they glow with weak currents
and have polarity, with a longer lead connected to the positive terminal.

Solved Examples

Example 1: A tester with a bulb is used to test lemon juice and vegetable oil. The bulb glows
with lemon juice but not with vegetable oil. Explain why.

Solution: Lemon juice contains ions that allow electric current to pass, completing the
circuit and lighting the bulb. Vegetable oil lacks free ions, so it does not conduct electricity,
and the bulb remains off.

Example 2: Why does distilled water not conduct electricity well, but tap water does?

Solution: Distilled water is pure and lacks dissolved salts, so it has very few ions to carry
current. Tap water contains dissolved mineral salts that dissociate into ions, making it a
good conductor.

Practice Set

Level 1 (Easy): What is the role of ions in conducting electricity in liquids?
Level 2 (Moderate): Why does the bulb in a tester sometimes not glow even if the
liquid conducts electricity?



Level 3 (Challenging): Design an experiment using a compass needle to test the
conductivity of different liquids and explain the observations.

Answer Key

Level 1: Ions are charged particles that move in liquids and carry electric current,
enabling conductivity.
Level 2: The current may be too weak to heat the bulb filament enough to glow, even
if the liquid conducts electricity.
Level 3: Dip the ends of a wire connected to a battery and a compass coil into
different liquids. If the compass needle deflects, the liquid conducts electricity due to
current flow creating a magnetic field.

Chemical Effects

Electric Current Through Conducting Solutions

When electric current passes through a conducting solution, chemical reactions occur at
the electrodes. Gas bubbles may form, metal deposits may appear, or the solution's color
may change. These are chemical effects of electric current.

Electrodes and Electrolysis

Electrodes are metal rods connected to a battery and immersed in a conducting solution.
The positive electrode is called the anode, and the negative electrode is the cathode.
Electrolysis is the process where electric current causes chemical changes in the solution.

Observing Chemical Changes

For example, passing current through salt water produces bubbles of gases like hydrogen
and oxygen at the electrodes. Deposits of metals can form on electrodes, indicating



chemical changes due to electric current.

Solved Examples

Example 1: What gases are produced when electric current passes through water
containing dissolved salt?

Solution: Oxygen gas forms at the anode (positive electrode), and hydrogen gas forms at
the cathode (negative electrode).

Example 2: Why do bubbles form at the electrodes during electrolysis?

Solution: Electric current causes chemical reactions that break down water molecules into
gases, producing bubbles at the electrodes.

Practice Set

Level 1 (Easy): Define electrolysis.
Level 2 (Moderate): What observations indicate that a chemical change has
occurred during electrolysis?
Level 3 (Challenging): Explain why metal deposits form on electrodes during
electrolysis.

Answer Key

Level 1: Electrolysis is the chemical change caused by electric current passing
through a conducting solution.
Level 2: Formation of gas bubbles, color changes, or metal deposits indicate
chemical changes.



Level 3: Metal ions in the solution gain electrons at the cathode and deposit as solid
metal.

Electroplating

Purpose and Process

Electroplating is the process of depositing a thin layer of metal on another material using
electric current. It is used to coat objects to improve appearance, prevent corrosion, or
add desired properties.

Setup for Electroplating

The setup includes two electrodes immersed in a metal salt solution connected to a
battery. The anode is the metal to be plated, and the cathode is the object to be coated.
When current flows, metal ions move from the anode to the cathode, depositing metal on
the object.

Applications of Electroplating

Electroplating is used to coat bicycle parts, jewelry, kitchen utensils, and tin cans.
Chromium plating prevents corrosion and scratches. Silver and gold plating provide
attractive finishes on jewelry.

Solved Examples

Example 1: What happens at the anode and cathode during copper electroplating?

Solution: At the anode, copper metal dissolves into copper ions. At the cathode, copper
ions gain electrons and deposit as copper metal.



Example 2: Why is electroplating important in industry?

Solution: It improves appearance, prevents corrosion, and extends the life of metal objects.

Practice Set

Level 1 (Easy): Define electroplating.
Level 2 (Moderate): Describe the role of the electrolyte in electroplating.
Level 3 (Challenging): Explain why chromium is used for plating despite being
expensive.

Answer Key

Level 1: Electroplating is depositing a metal layer on an object using electric current.
Level 2: The electrolyte contains metal ions that move to the cathode to form the
coating.
Level 3: Chromium resists corrosion and scratches, so a thin coating provides
protection economically.
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