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Polar and Nonpolar Liquids 
 
Outline (put on whiteboard)         
1. What is H2O? 
2. Polar Molecules (Negative + Positive)   
3. Nonpolar molecules (Neutral)  
4. Surprise! 
 
Intro: 
         
Analogy: 
-Do you think cats and dogs like to mix together?  

-Cats do not normally mix well with dogs because both of them have 
different properties. Dogs are barky and drooly and cats are snobby and claw-ey. 
They don’t really like to be together, and normally they stick to themselves. Well, 
that is the same with some liquids. 

  
-We classify liquids either as polar or nonpolar. For example, water is a polar 
liquid and it does not like to mix with nonpolar liquids. Today we are going to find 
out why!  
 
-Today we are going to see why water is a polar molecule!! 
 
 
Basic structure of water molecules: 
 
-In our last visit, we learned a lot about water and how water molecules behave. 
(NOTE: we did the “Properties of Water” module with the kids on our last visit, 
and learned about adhesion and cohesion.) Now let’s learn what a water 
molecule itself is made of! 
 
-A water molecule is made up of three atoms linked together: 2 hydrogen atoms 
and 1 oxygen atom. Looks like Mickey Mouse! 
 
-Show water molecule model and poster 
 
- Point out negative and positive charge on poster (hydrogen positive) 
 
-Do you remember cohesion, the property of water that we learned about at our 
last visit? The reason that water is so cohesive (that water molecules stick to 
each other so well) is because opposite charges attract! (Show how water 
molecules like to stick to each other, with opposite charges touching.) 



 
BREAK INTO SMALL GROUPS!! (We had two groups of about 10 kids each, 
each with two WonderWorks members)  
 
Polar substances:        
 
-Polar substances are made up of molecules that have a positive charge on one 
end and a negative charge on the other 
 
-What polar molecule did we just learn about? Water!! 
 
-Demo: 

-Balloon and water (charge up a balloon by rubbing it on your hair, let 
water flow through a small hole in the bottom of a plastic cup, hold a charged 
balloon to the stream of water and watch the water be attracted to the balloon!) 

-Balloon is negatively charged after rubbing it in your hair 
-Water has positive ends 

     -Opposite charges attract!! 
 
NonPolar Substances:       
 
-Nonpolar substances are made up of molecules that don’t have positive or 
negative charges.  
 
-An example is vegetable oil. 
 
-Demo: 

-Balloon and vegetable oil (stream of vegetable oil from the hole in the 
bottom of a cup won’t be attracted to the charged balloon) 

-Balloon is negatively charged after rubbing it in your hair 
-No charges in oil since it is not polar 

    -No charges to attract :((( 
 
Come back together in a big group! 
 
Review:           
-Analogy 
-H2O structure 
-Polar (negative + positive charges) 
-Non-Polar (Neutral) 
 
Surprise: 
 
Make your own lavalamp as shown here: 
http://www.youtube.com/watch?v=WayviQkusxI 
 



-We’re going to use what we’ve learned about polar and nonpolar liquids to make 
something cool!     
-Quick talk about Lava Lamp (ask the kids if they know what one is, explain if 
they don’t). 
-Pour about ¾ cup water into a large plastic bottle (a soda bottle would work 
well), so that the bottle is a little less than ¼ full. 
-Fill the rest of the way with vegetable oil. 
-Ask, why aren’t the liquids mixing? (The water is polar, and the oil is nonpolar!) 
-Ask a volunteer to put several drops of their favorite color of food coloring into 
the bottle. The drops of food coloring will sit on top of the oil. Ask the kids why 
this is happening—based on their observations, do they think that food coloring is 
polar or nonpolar? 
-Explain that Alka-Seltzer is a chemical that will react with water to make 
bubbles. Ask a volunteer to break up a few tablets of Alka-Seltzer and drop them 
in. 
-Watch your lava lamp do its thing! 
-Keep asking the kids questions about what’s happening. Why did the food 
coloring mix with the water but not the oil? Which of these liquids is polar vs. 
nonpolar? How do you know (think back to the balloon experiment)? 
 
-Make your lava lamp in a bottle with a lid so that the teacher can keep it in the 
classroom and the kids can add more Alka-Seltzer when they want to watch it 
again.  It would be nice to leave some extra Alka-Seltzer along with the lava 
lamp, too. 
 
Equipment List: 
-Molecular modeling kit 
-Balloons 
-2 Basins to catch the water and oil for the balloon experiment (unless you can 
do it outside or over the sink or something) 
-Plastic cups with holes in the bottoms 
-Vegetable oil (enough for the balloon experiment + lava lamp) 
-Funnel 
-food coloring  
-Big soda bottle for lava lamp 
-Poster of water molecule 
-Alka-Seltzer tablets (NOT the same thing as Tums—Tums don’t fizz in water!) 


