Instructor’s Page

Source: USAFA Mini-Labs Demo 6.3

Concepts: molecular nature of matter, intermolecular forces

Materials: acetone, packing peanuts, beakers, balances

Hints: Let them figure out on their own that they can weigh the material before and after to see if all of it is still there after the peanuts collapse. They may have to repeat the experiment a couple of times if they don’t think about weighing them at first, which is a good lesson about experiments in general. 
Very little, if any, of the polymer will actually dissolve in the acetone, which just breaks the cross-links, and destroys the three dimensional structure of the original polymer.

If they realize that acetone is slightly polar, they should also realize what this implies about polystyrene – that it is mostly non-polar.

Discussion ideas: You might want to discuss polymers and how they cross-link or not to give different forms of the same material. Why are some plastics recyclable and some are not?

Grading Guidance:

‐ Q1: The students realize that most of the mass is still there after the polystyrene “dissolves”

o they prove this by weighing the peanuts and comparing that with the mass of the “goo”

o they notice that the acetone becomes a little cloudy, indicating that something stayed in the acetone.

‐ Q2: Accept either of these arguments regarding the intermolecular forces:

o Intermolecular forces in the peanut are stronger than those in the goo because the peanuts are fairly rigid and the goo is sort of liquid

o Intermolecular forces in the goo are stronger because it is more compact than the peanuts and, if you let it dry, it becomes rigid and strong

‐ Q3: The molecules in the packing peanuts somehow broke apart from their original structure and reformed or re-packed into a new structure
