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Science in Motion

Juniata College


Name That Plastic
PA State Standards:
S11.A.1.1.5  Observations of matter can be qualitative, quantitative, direct, or indirect.

S11.A.1.1.5  Mixtures can be separated by physical means because the different components have different properties.

S8.C.1.1.2  Materials are characterized by having a specific amount of mass in each unit of volume (density).

Introduction:

One of the properties of matter that this lab examines is density.  Density is defined as the mass per unit volume of a substance.  However, this lab looks at it more qualitatively by comparing one plastic to another.  An object with a low relative density will float on top of a liquid with a high relative density.  But if the liquid's density is somehow decreased, a point could be reached where the densities are equal.
  This lab will also show how acetone will affect one type of plastic and not others.
Practical application:
  

The most common type of plastics recycling in the United States is mechanical recycling. The mechanical recycling process refers to the direct recycling and conversion of plastics from discarded materials into plastic pellets. These recycled pellets are then reintroduced into the plastic production process to form new products. 

Usually only PETE and HDPE bottles are collected for recycling.  During the mechanical recycling process, these bottles are chopped up into small pieces called “flake”, which are then washed to remove contaminants.  The different plastics and contaminants are then separated using a Flotation Tank, which takes advantage of the differences in plastic densities.  HDPE is less dense than water and therefore floats in the tank, while dirt and more dense plastic contaminants sink and are removed.  The reverse is true for PETE, which is more dense than water.  In this case, the less dense contaminants are floated away.  

Guiding Questions:
1. What does it mean if something floats?

2. How is isopropyl alcohol different than water?
Materials:

5 plastic samples
Acetone – 15 mL per group

Isopropyl alcohol – 10 mL per group

Wash bottles with DI water

2 – 50 mL beaker
1 – 100 mL beaker

Forceps

Safety:

Always wear safety glasses in the chemistry lab.
Procedure:
1. Obtain the 5 plastic samples from your teacher.

2. Record your observations/descriptions in your notebook.  (Be very descriptive, saying that it is round and white is not enough)
3. Fill the 100 mL beaker with about 50 mL of water, then add the plastic samples

4. Record the ‘floaters’ and ‘sinkers’ (there will be three floaters and two sinkers). 

Using only the plastics that float in water:

· In one of the 50 mL beakers, pour in approximately 15 mL of isopropyl alcohol and add the plastics

· Using a medicine dropper or wash bottle carefully add water being sure to mix the water and alcohol thoroughly before adding more water.

· Record the order in which they float to the top of the alcohol and water solution

Using only the plastics that sank in water:

· In the other 50 mL beaker, obtain about 15 mL of acetone

· Add the samples and allow them to be in the acetone for 1 minute.

· Remove them from the acetone and make observations again.
5. Now that you have made your observations, follow the flow chart to identify the plastic represented by each recycling number
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Questions:
1. The objects that floated in water sank in isopropyl alcohol.

a. What is the difference between the two?

b. What happened when water was added to the isopropyl alcohol beaker?
2. If you had to make a floatation device from plastics, which types of plastics used in this lab would be most effective in your design?  Why?
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