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Ha3zpanme mnyouaukanumu: «EXPLORE FARADAY'S LAW THROUGH
ELECTROLYSIS EXPERIMENTS»

Abstract: This paper explores Faraday’s Law of Electrolysis through
experimental analysis. Electrolysis is a fundamental process in electrochemistry, where
an electric current drives a non-spontaneous chemical reaction. Faraday’s Law
establishes a direct relationship between the amount of substance deposited or
dissolved at an electrode and the electric charge passed through the electrolyte. This
study investigates the application of Faraday’s Law by conducting electrolysis
experiments with different electrolyte solutions and electrode materials. The collected
data is analyzed to evaluate the accuracy of the law in predicting material deposition.
The results confirm that Faraday’s principles provide a reliable model for
understanding electrochemical processes.

Keywords: Faraday’s Law, electrolysis, electrochemistry, electrodes, electric
charge, deposition, experimental analysis.

1. Introduction

Electrolysis 1s a widely used electrochemical process with applications in
industries such as metal plating, water purification, and energy storage. Faraday’s Law
of Electrolysis provides a mathematical foundation to predict how the quantity of
material deposited at an electrode depends on the applied current and time. Despite its
simplicity, this law is crucial for designing and optimizing electrochemical systems.

This paper aims to experimentally validate Faraday’s Law by performing
electrolysis with different metals and electrolyte solutions. By measuring the mass
change at the electrodes, the relationship between electric charge and material

deposition is examined.
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2. Experimental Setup

2.1 Materials and Equipment

The experiment utilizes:

Electrolysis Cell — containing an electrolyte solution

Power Supply — to provide a controlled electric current

Electrodes (Copper, Zinc, Aluminum) — serving as cathode and anode
Digital Balance — for precise mass measurements

Ammeter and Timer — to monitor current and time

2.2 Procedure

1.
2
3.
4
3.

changes.

6.

Electrodes are cleaned and weighed before the experiment.

The electrolyte solution is prepared, ensuring good conductivity.
Electrodes are immersed in the solution, and the circuit is completed.
A constant current is applied for a fixed duration.

The electrodes are removed, dried, and reweighed to determine mass

The experimental mass deposition is compared with theoretical

predictions based on Faraday’s Law.

3. Theoretical Background

Faraday’s Law states that the amount of substance deposited at an electrode is

directly proportional to the charge passed through the electrolyte. The key factors

affecting the deposition include current, time, the type of metal, and the electrolyte

used. By measuring mass changes, the experiment validates the theoretical

expectations, demonstrating the fundamental principles of electrochemical reactions.

4. Data Analysis and Results

4.1 Observations and Measurements

The experimental data includes:

Initial and final electrode mass
Current applied and duration of electrolysis

Type of metal and electrolyte used

4.2 Comparison with Theoretical Predictions
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The measured mass changes are compared with expected values derived from
Faraday’s Law. Minor deviations are analyzed in terms of experimental uncertainties,
such as electrode surface conditions and solution impurities.

4.3 Graphical Representation

. Mass vs. Time — shows a direct proportionality, supporting Faraday’s
Law.

. Charge vs. Mass Deposited — confirms a linear relationship, indicating
that the law holds within experimental accuracy.

The experimental results validate Faraday’s Law of Electrolysis, demonstrating
the predictable nature of electrochemical deposition. The findings confirm that the
mass of deposited material is directly related to the charge passed through the
electrolyte. This study highlights the practical significance of Faraday’s principles in
electrochemical applications. Further research could involve varying electrolyte
concentrations and electrode materials to explore additional factors influencing
deposition efficiency.
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