Problem Statement for Elephant toothpaste

Title

Exploring the Chemical Reaction Behind Elephant Toothpaste

Background

Elephant toothpaste is a popular experiment that demonstrates a rapid
decomposition reaction of hydrogen peroxide, creating a dramatic foamy eruption.
While it is widely used for educational and entertainment purposes, the underlying
chemistry and factors affecting the reaction’s rate and efficiency are often
overlooked. Understanding this reaction more deeply can provide valuable insights
into catalysis and decomposition reactions, which have applications in industrial

and scientific fields.

Problem Description

Despite its popularity, the elephant toothpaste experiment lacks detailed exploration
into how variables such as hydrogen peroxide concentration, catalyst type, and
environmental conditions influence the reaction. This gap in understanding limits the
experiment's potential as a teaching tool and its application in demonstrating
advanced chemical principles. Additionally, there is little focus on optimizing the

reaction for safety, scalability, and educational impact.

Goals or Objectives

The objectives of this project are to:

e Investigate the chemical mechanism of the decomposition reaction of
hydrogen peroxide.
e Analyze how different catalysts (e.g., potassium iodide, yeast) and their

concentrations affect the reaction rate.



e Study the impact of varying hydrogen peroxide concentrations and
temperatures on the foam production.
e Develop a safe and effective procedure for educational purposes while

highlighting real-world applications of similar reactions.

Justification

This project is important for advancing the educational value of the elephant
toothpaste experiment by providing a deeper understanding of the chemistry
involved. It will also serve as a model for demonstrating the principles of catalysis,
reaction kinetics, and safe chemical handling. By optimizing the experiment, it can
become a more effective tool for engaging students and fostering interest in

chemistry.
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