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Science In Motion

Juniata College


Polarity of Slime and Silly Putty 

	3.2.10.A6
	Formulate and revise explanations and models using logic and evidence

	3.2.8.A4
	Compare and contrast physical and chemical changes in terms of products

	3.2.10.A1
	Predict properties of elements using trends of the periodic table. Identify properties of matter that depend on sample size. Explain the unique properties of water (polarity, high boiling point, forms hydrogen bonds, high specific heat) that support life on Earth



Introduction and background
Green Chemistry
This lab is an example of a green chemistry lab. According to the American Chemical Society, the 12 principles of green chemistry are:

1. Prevent Waste

2. Atom Economy
3. Less Hazardous Chemical Syntheses
4. Designing Safer Chemicals
5. Safer Solvents and Auxiliaries
6. Design for Energy Efficiency
7. Use of Renewable Feedstock
8. Reduce Derivatives

9. Use Catalysis Reagents 
10. Design for Degradation
11. Real-time analysis for Pollution Prevention
12. Inherently Safer Chemistry for Accident Prevention
As our society becomes more concerned about energy conservation and sustainability, the adoption of green chemistry methods is becoming more relevant. For more information,  visit: http://www.acs.org/content/acs/en/greenchemistry/about.html
Polarity (adapted from The Green Chemistry Manual)
The root word for polarity is “pole”. There are strong attractions in a molecule that induce poles, similar to the North and South poles of the Earth or of a magnet. A molecule can be polar, too. Whether a molecule is polar or nonpolar is primarily based on its electronegativity and its shape. 
Electronegativity is a term that describes the attraction an atom has for electrons. Fluorine has the strongest attraction for electrons, and therefore has the greatest electronegativity. Elements on the right side of the Periodic Table close to where fluorine is located have larger electronegativities than elements located on the left side of the Periodic Table. If all of the atoms in a molecule have similar electronegativities, the molecule is non-polar. If there is a large difference between the electronegativities of two covalently bonded atoms, the bond is polar. 
However, it’s important to keep in mind that that the shape of a molecule also determined polarity. To understand how the shape of the molecule affects the polarity, imagine the atoms within a molecule playing tug-of-war. If there is an equal pull on each side, the rope does not move. Similarly, if there are two polar bonds that have equal electronegativity differences, they each pull with the same force, and the overall pull is zero.

Polar molecules such as water, vinegar, or ethanol dissolve other polar molecules. Non-polar molecules, such as oil or gasoline, dissolve other non-polar molecules. This trend is known as “like dissolves like.” Since sugar dissolves in water, is sugar polar or non-polar? If you said polar, you are correct. 

Some inks are polar while others are non-polar. A polar substance will pick up water soluble inks by dissolving the ink. Likewise a non-polar substance will pick up non-polar inks by dissolving the ink. In this lab you will use inks to identify slime and silly putty as polar or non-polar. 

Guiding questions: 
1. After reading through the materials and procedures, which of the 12 green chemistry principles seem to be relevant in this lab? 

2. What can you do during this lab to make sure you are considering the 12 green chemistry principles? 
Materials:  
Vial of PVA solution  

50 ml of Elmer’s glue 

Weigh boat
Vial of Borax solution 

2 Ziploc® bags 

250 ml beaker
2.5 grams of solid Borax 
Stirring rod 


100 ml beaker 
Food coloring  

Balance/weight boat 
           
Ink Testing paper 

Safety: All materials used are non-toxic and any waste can safely be disposed down the drain.
Procedure: 
I. Making Slime 
 
1. Obtain a 20 ml vial of PVA solution and a 20 ml vial (1/3 full) of Borax solution.

 
2. Write your name on a Ziploc® bag with a permanent marker bag. 
 


 
3. Pour both vials into the bag. 

 
4. Squeeze the solutions together in the bag until the contents solidify into slime. 


II. Making Silly Putty 
 
1. In a 250 ml beaker, mix 50 ml of Elmer’s® glue with 50 ml of water. Mix well 
 
with a stirring rod. 

 
2. Add a few drops of food coloring.  

 
3. Measure 2.5 grams of Borax® using the electronic balance. 

 
4. In a different 100 ml beaker, measure 50 ml of warm water. Add the 2.5 grams of 
 
Borax and mix well with a stirring rod.  

5. While one partner mixes the original glue solution, have another partner slowly 
 
add the Borax® solution. It is best to use your fingers for this step. You should 

 begin to feel strands forming. 

 
6. Continue adding the Borax® solution until your silly putty has a tough 
 
consistency. Work the silly putty with your hands until it is the consistency you 
 
desire. 

 
7. If you have extra liquid in the beaker, discard down the drain while the water is 
 
running. 

 
8. Write your name on a Ziploc® bag with a permanent marker and put your silly 
  
putty in the bag. 

III. Testing the Polarity 

1. Obtain an “Ink Testing” piece of paper. Using the various types of ink, draw lines

next to the correct label. Allow the lines to dry completely. 


2. Break off a small piece of slime. Gently place it on top of the first dried ink 
 
on the sheet, and then carefully pick it up. Observe and record whether or 
 
not the ink was picked up. Repeat this for each of the inks. 

 
4. Observe and record which inks were picked up (dissolved) by the slime in Table 1. Place a check mark in the box if the slime/silly putty picked up the ink. Repeat this ink testing one more time for accuracy. 
      5. Store the slime back in your bag.  

      6. Before performing ink tests on silly putty, hypothesize (on your data sheet) which inks the silly putty will pick up. 
           7. Perform ink tests on silly putty in the same manner as above.

References: 
This lab was adapted from The Green Chemistry Manual (https://www.uu.edu/books/GreenChemistryLabs/) 
Polarity of Slime and Silly Putty Data

Table I. Results of Ink Testing 

                                         Slime                       Silly Putty

	Soluble:
	Test 1
	Test 2
	Test 1
	Test 2

	Highlighter
	
	
	
	

	Marker
	
	
	
	



Insoluble:

	Sharpie marker
	
	
	
	

	Dry-erase
	
	
	
	



Hypothesis: After ink-testing the slime, which inks do you think the silly putty will pick up? 
___________________________________________________
Questions: 
Remember: A polar substance will pick up water soluble inks by dissolving the ink. Likewise a non-polar substance will pick up non-polar inks by dissolving the ink. In this lab you will use inks to identify slime and silly putty as polar or non-polar.
1. Did the slime pick up soluble or insoluble inks? _____________________
Does this mean the slime is polar or non-polar? _____________________

2. Did the silly putty pick up soluble or insoluble inks? _____________________
Does this mean the silly putty is polar or non-polar? _____________________

3. Silly putty typically picks up the print off of a newspaper. What does this say about the polarity of the ink on the newspaper? _________________________________________________________________
4. Explain how this lab is considered a “green” experiment.
____________________________________________________________________________________________________________________________________
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