Laboratory: Diffusion of Water with Gummy Bears 


Purpose:  

To investigate the movement of water into and out of a polymer.  Gummy Bears are made of gelatin and sugar.  Gelatin is a polymer that forms large three-dimensional matrices which give structural support to jellies and jams, and lots of other things that you use every day. 

Hypotheses: 

1. If someone places Gummy Bears in distilled water, then the size of the bears will (increase, decrease, remain the same). Circle your answer. 

2. If someone places Gummy Bears in salt water, then the size of the bears will (increase, decrease, remain the same). Circle your answer. 
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Materials: for pairs of students 

· 1 plastic cup (8oz) 

· permanent marker 

· 1 Gummy Bear 

· distilled water

· saturated salt solution 

· 1 centimeter ruler
· scale 
Procedure:
1. Obtain one plastic cups, one Gummy Bear and one centimeter ruler.
2. On the side of the cup, write your name and class period using a permanent marker. 

3. Measure your bear (in cm) from top to bottom (height) and from side to side (length) and from front to back (width). Calculate the volume (l x w x h). Then measure the weight of your bear by using a scale (in grams).  Record in the data table (Before Distilled Water).     

4. Place the bear in the cup and cover with distilled water. 

5. Place the cup on the counter away from direct sunlight.  Let them sit overnight. 

6. On the next lab day, gently take out the bear.  BE CAREFUL not to break the bears, they are very fragile.  

7. Measure the length, width, height, and weight of the bear.  Record in the data table (After Distilled Water).
8. Place the bear back into the cup.  Cover the bear with saturated salt solution.  Let it sit overnight. 

9. Measure the length, width, height, and weight of the bear.  Record in the data table (After Salt Water).
Data Table for Dimensions in centimeters: 

	    Gummy Bear in    

    Water 
	Length (cm)
	Width (cm)
	Height (cm)
	Volume (cm3)
	% Volume Change
	Weight (g)

	Before Distilled Water
	 
	 
	 
	 
	      ------
	

	After Distilled Water
	 
	 
	 
	 
	
	

	After Salt Water
	 
	 
	 
	 
	
	


Conclusions: 

1. What happened to the bears when placed in distilled water?  Why? 
2. What happened to the bears when placed in salt water? Why? 
3. What do you think would have happened to the bears if, after the last day, they were again placed in water? 
4. Calculate the percent change in volume of the bear after put in a) tap water and b) salt water. 
[ % change in volume = (final volume - initial volume)/ initial volume x 100]  Record in the Data Table. 
5. Write a paragraph which explains the results of this experiment using the concepts of diffusion and swelling. Think about how fast changes like these take place (kinetics and rates of diffusion) and how much swelling can occur (equilibrium and limiting swelling volume). Include your data where appropriate to explain your results and conclusions. 

