Strand 2 – Synthetic Polymers Experiment
Polymers are large molecules consisting of chains of small molecules called monomers joined together in a repeating pattern.  In the early 1900s, scientists began to understand the chemical makeup of natural polymers and how to make synthetic polymers with properties that complement those of natural materials.  One simple synthetic polymer chemists developed is polyethylene.  They developed it by repeating units of the monomer ethylene (H2C=CH2).  Polyethylene is a very large, zigzag-shaped molecule. 
Chemists and engineers have learned to process and modify molecules of polyethylene in different ways to manufacture common household products with a variety of characteristics.  Polyethylene is used to make plastic trash bags, dry cleaning bags, milk jugs and soda bottles.  In industry, materials made from polyethylene are tested for what are called “stress-strain behaviors.”  Stress-strain behaviors include: 

   tensile strength - the amount of pulling force placed upon a material before it breaks

   abrasion resistance - toughness of material against scraping, scuffing or scarring

   puncture resistance - ability of a material to keep moving objects from perforating the surface

Your Task 

You and your lab partner will design an experiment that investigates a stress-strain behavior among various plastic products made of the synthetic polymer polyethylene.  

You have been provided with the following materials and equipment.  It may not be necessary to use all of the equipment that has been provided: plastic dry cleaning bag, plastic kitchen wrap, plastic sandwich bag, plastic grocery bag, assorted plastic garbage bags, ball bearings (different masses), 10 lb weights, scissors, markers, sandpaper (coarse and fine), coffee can, rubber bands, ring stands/ or clamps, rulers, safety goggles, etc.. 

Two students performed the Synthetic Polymers experiment, their hypothesis, procedure, and data is indicated below.  

Hypothesis: Hefty garbage bags will have the highest strength.  

Procedure: 

1. Collect 4 different types of garbage bag. Make sure each type of bag has handles.  We collected the following types: American Standard, BigY, Hefty, and Stop & Shop.  

2. Hang one of the bags from a hook on the classroom wall. 
3. Add 10 lb weights to the bag until it breaks. 

4. Record how many 10lb weights it took to break the bag. 

5. Repeat steps 2-4 for each of the types of garbage bag and then repeat the procedure a second time.  
Data table:  “Broke” indicates the weight at which the bag broke.  

	Bag Type
	10lbs
	20lbs
	30lbs
	40lbs
	50lbs
	60lbs
	70lbs

	Trial 1 Am. Standard
	
	
	
	Broke
	
	
	

	Trial 2 Am.

Standard
	
	
	
	
	Broke
	
	

	Trial 1 

Big Y
	
	
	
	
	Broke
	
	

	Trial 2

Big Y
	
	
	
	
	
	Broke
	

	Trial 1 Hefty
	
	
	
	
	Broke
	
	

	Trial 2

Hefty
	
	
	
	
	Broke
	
	

	Trial 1Stop & Shop
	
	
	
	Broke
	
	
	

	Trial 2Stop & Shop
	
	
	
	
	
	Broke
	


Answer the questions on the following page
1. Based on the experimental information, re-write the hypothesis in an “If-Then” format.  

2. Determine the average weight at which each type of garbage bag broke.  Create a graph of the experimental data with the independent variable on the X-axis and the dependent variable on the Y-axis.  Write an appropriate title at the top of the graph.  

       3.  An effective procedure for any experiment should include the following criteria: 

	A.  The experimental procedure is clear, complete, and replicable (variables, materials, measurements, process). 

	B. Extraneous variables are kept constant and a control group is included if appropriate.  

	C. The procedure allows for a sufficient number of data samples.

	D. Safety precautions are identified if needed. 


For each of the lettered items (A-D) in the box above, clearly describe one change which should be made to the student’s procedure to make it more effective: 

A. 

B. 

C.

D. 

4.  Based on the student’s hypothesis, procedure, and data, what valid conclusions can you make from the experiment?  Write your response in the space below: 
