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GOAL:  To run tests on two different types of packing peanuts and determine which one is more environmentally friendly.

Standards:
MATERIALS (for 26 students)

1 large black garbage bag

13 plates

26 plastic spoons


26 clear cups (13 labeled #1; 13 labeled #2)


26 starch packing peanuts (#1) (two bags of 13)


26 polystyrene packing peanuts (#2) (two bags of 13)


13 1 oz cups 
1 empty cornstarch box

1  ziploc bag containing

 
2 1-oz containers of cornstarch


2 small plastic scoops 
4 dropper bottles of iodine 

4 8 oz bottles for water (fill at school)


1 trash bag


1 roll of paper towels


32 observation sheets


1 box of goggles


Some background for VSVS members: The volume of both polystyrene and starch packing peanuts is largely a gas as evidenced by the quick reduction in volume of the starch packing peanut when it starts dissolving in water.  Polystyrene and starch packing peanuts are made by melting the polystyrene or starch and puffing it up by blowing carbon dioxide gas through the liquid form of the two substances.  The resulting "foam" is allowed to solidify to give a puffy solid that is only 5% solid and 95% carbon dioxide gas.

I. Introduction
Materials

1 large plastic garbage bag
· Ask students if they have any idea on how much trash each person creates every day?
About 4½ pounds.  
· More importantly, this means every person fills a large (volume 3.3 cu ft.) garbage bag of trash every 2 weeks.  Show students the black garbage bag.  
· Only one-quarter of this (1½ pounds) is recycled or composted, and the rest goes to the landfill (dump). 
· Cities are running out of space for landfills, and no one wants one close to where they live.
We need to find ways to REDUCE the amount of trash we have.

· Ask students if they can tell you what is used to protect items transported in boxes or packages?

· Styrofoam peanuts, air “bubble” wrap, paper…

· Tell students that Americans use about 200 million cubic feet per year of polystyrene "loose fill" (packaging material). 
· That’s about 70 million garbage bags.  
· Although some companies try and reuse the packing material, most of the polystyrene loose fill is disposed of in a landfill.

· Ask students what would be good properties for packing materials.


Soft, light, spongy, …..

II. Ideal Packing Materials for Landfills?

· Tell students that the city you live in is going to make a landfill just for packing materials.  It is going to be built 2 blocks away from where you live.
· Ask students what would be some properties of a packing material that you would allow to be put into your landfill?  What would you disallow?  

Write the suggestions on the board.
Some possible suggestions to allow:

1. Not poisonous

2. Take up a small amount of room

3. Break down to safe materials that take up less volume
4. Dissolve in water. 

5. Don’t smell

· Tell students that today's activity involves testing two different types of packing peanuts to determine which one would be more environmentally friendly.  

· Define biodegradable for the students:  Something that breaks up or decomposes after being exposed to the environment.

· Explain to the students that one of the packing peanuts is biodegradable and one isn't.  The one that is biodegradable is made out of natural starch and their job is to figure out which one is starch.  
III. Experiment – Observing Different Peanuts.
· Give each pair an observation sheet  and the #1 and #2 cups each containing 1 peanut of each kind (do not tell them the differences).  
· Tell students to use their senses and make observations about the peanuts.  Remind students they must not taste them.  A VSVS member should record the observations on the board.  Ask students what properties are the same or different?

· What does it feel like?
· What does it look like?
· What does it sound like when squeezed? 
· What happens when you press on it?  After you stop pressing on it?
· Does it break when you bend it?

Tell students they are going to investigate whether their peanuts will dissolve in water.

Give each pair a plate and 2 plastic spoons and pour water into their cups so that they are half full.  

1. Ask students: what do they observe about the packing peanuts?  (Both float on water.)
2. Tell them to take the spoon and try to push down each packing peanut under water while stirring the water and observe if anything else happens.  What do they observe?  The #1 (starch) peanut dissolves in about two minute. The # 2 (polystyrene) peanut doesn't change.

3. Ask students which peanut would be better for the landfill?  The starch peanut, because it dissolves in water and takes up no space.

Tell students that the starch peanut is biodegradable, the polystyrene one is not.  Tell them that the resulting solution is safe and will not harm the environment.
Polystyrene packing peanuts, like polystyrene coffee cups and many other types of plastic materials are very stable to environmental conditions and can still be found intact in landfills that are over 50 years old.   Also, polystyrene loose fill does not compress easily so it takes up a lot of space in the landfill.
Ask students if they know of other things made out of polystyrene - foam egg cartons and meat trays, coffee cups, containers for take-out food.  

IV.  Chemical Tests for Starch Peanuts

Experiment 2. Testing for Starch.

How can we tell if a packing peanut is made from starch or plastic (polystyrene or polyurethane)?
· Show the students the box of cornstarch, and tell them that this is what the starch peanuts are made from – a common kitchen item.

· Tell students that another good thing about the starch peanut is that it is made from corn, which is a renewable material.  This means that we won’t run out of them.

· Tell students that we can do a simple chemical test for starch.  Make sure students have goggles on.  
· Give each pair a 1 oz cup containing a small plastic scoop of cornstarch on the plate. 
· VSVS team members should take one of the iodine bottles and add two drops of iodine solution to the 1 oz cups of cornstarch. 

· Ask them to observe what happens.  The starch in the tested area turns a dark purple/black.  



Explain that this is a positive test for starch.

· Give each pair one #1 packing peanut and one #2 packing peanut.  

· VSVS teams members should take one of the iodine bottles and add two drops of iodine to the

 surface of each packing peanut.  

· Ask them to observe what happens.  

The #1 packing peanut gives a positive test for starch.  The #2 (polystyrene) peanut does not.
V.  Conclusions

Ask students which packing peanut is biodegradable?

Ask students which packing peanut is non-toxic?

Ask students which packing peanut should be used?

Ask students how they will be able to tell if a packing peanut is made from starch?

Put it in water. Test it with iodine.
Tell students they can also test packing peanuts that come in packages at home by using tincture of iodine solution that can be purchased at a drug store.  This is an antiseptic solution used to treat minor cuts.  
If it tests for starch, they can add water to dissolve the packing peanuts and dispose the solution down the drain or just throw out onto their lawn.  
If the packing peanuts turn out to be polystyrene, there is currently no recycling option available.  Only plastics with codes 1-5  are being accepted at most recycling centers.   Polystyrene is code 6. 

Clean-up:  Empty the cups and the water bottles down the drain.  Put used plastic cups, cornstarch containers, spoons, and used polystyrene peanuts in the trash bag.   Return aluminum pans, iodine bottles and water bottles to the box.  Place the trash bag in the box and bring back to VSVS lab as soon as possible. 


Lesson written by:  Dr. Melvin Joesten, Professor emeritus, Vanderbilt University




      Pat Tellinghuisen, VSVS Director, Vanderbilt University

OBSERVATION SHEET - Packing Peanuts
Name_____________________________________
1.  What happens when you put the packing peanuts in water?  Do you observe any difference between the two?

Packing Peanut #1:
_________________________________________________________

Packing Peanut #2:
_________________________________________________________

2. What happens when iodine drops are added to starch? __________________________

___________________________________________________________________________

3.  What happens when iodine is added to the two packing peanuts?  Do you observe any difference between the two?  Explain.

Packing Peanut #1:
_________________________________________________________

Packing Peanut #2:
_________________________________________________________
4.  Which packing peanut is biodegradable? _______________________________________
Set-up:


Count the number of students and 


Prepare enough sets of 6 oz clear cups for each pair of students by putting one #1 packing peanut into the #1 cups and one #2 packing peanut in each of the #2 cups.  


Prepare enough 1 oz cups containing a small plastic scoop of cornstarch for each pair.
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