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Chemistry and Food Science
2.1 Making Potato Plastic
Instructions

Materials Needed:
· 2–3 medium-sized potatoes
· Water
· Vinegar (optional)
· Glycerin (optional)
· Blender or grater
· Strainer or cheesecloth
· Saucepan
· Stirring spoon
· Wax paper or plastic wrap
· Measuring cups and spoons
· Small containers or moulds (optional)
· Notebook for recording results

Setup:
1. Begin by discussing the concept of bioplastics and how starch from plants (like potatoes) can be used to make a plastic-like material. Explain that this experiment will show students how different ingredients affect the properties of the resulting bioplastic.
2. Prepare the work area with all the necessary tools and materials for easy access.

Activity Instructions:
1. Extract the Starch: Start by peeling the potatoes and grating them into small pieces. Alternatively, you can use a blender to blend the peeled potatoes into a puree.
2. Strain the Starch: Place the grated potatoes into a strainer or cheesecloth over a bowl to drain out the excess water. This will leave the starchy paste behind. You should be left with a thick potato starch mixture.
3. Prepare the Bioplastic Mixture: In a saucepan, combine the extracted potato starch with a small amount of water (about 1/4 cup per potato). Stir it over low heat, constantly stirring to prevent burning.
4. Add Ingredients: 
· Vinegar (Optional): Add a teaspoon of vinegar to the starch mixture. This will help preserve the plastic and can influence the final texture.
· Glycerin (Optional): Add a small amount (around 1/2 teaspoon) of glycerin to the mixture to increase flexibility. If you don’t have glycerin, you can skip this step, but it will affect the texture of the plastic.
5. Cook the Mixture: Heat the mixture on low heat, stirring continuously until it begins to thicken and turn into a gel-like consistency. This can take about 5–10 minutes. Keep an eye on the mixture and be cautious not to let it burn.
6. Test Variations: If desired, you can separate the mixture into several bowls and experiment with different variations of ingredients, like adding more vinegar or glycerin to see how the texture or strength of the plastic changes.


7. Shape the Bioplastic: Once the mixture has thickened, pour it onto a piece of wax paper or plastic wrap. You can also press it into small moulds or containers to create different shapes. Let the mixture cool and harden for several hours, or overnight.
8. Test the Plastic: Once the potato plastic has hardened, students can test its properties: 
· Flexibility: Bend the plastic to see if it cracks or remains flexible.
· Strength: Test how much weight it can support before breaking.
· Durability: Observe how long it holds its shape and how well it resists tearing.
9. Discuss Results: Compare the plastics made with different variations of ingredients. What differences did students notice between them? Which formula produced the best results for strength and flexibility?

Extension Activities:
· Experiment with using different starch sources (cornstarch, tapioca) and compare the resulting plastics.
· Discuss how bioplastics can be used in the real world as an alternative to petroleum-based plastics.

Safety Note:
· Ensure students handle the hot mixture carefully to avoid burns. Always supervise when using a stove and cooking with heat.

Learning Outcomes:
· Understanding of Bioplastics: Students will learn how starch from potatoes can be used to create an eco-friendly alternative to traditional plastics.
· Scientific Experimentation: Students will gain experience with scientific experimentation, testing different variables (ingredients) to see how they affect the final product.
· Critical Thinking: Students will develop critical thinking skills as they analyse and compare the properties of the bioplastics they create.
· Sustainability Awareness: This experiment introduces students to the potential of bioplastics and the importance of sustainability in materials science.

This activity provides students with a hands-on way to explore the world of materials science, linking biology, chemistry, and sustainability in a creative experiment.
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