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Properties of Water: How is water a unique substance?

Part 1: Surface tension- the skin of water       

Demonstration instructions: 

1. Your teacher will provide you with a beaker and fill the beaker with water.

2. Then sprinkle a pinch of pepper on the surface of the water. 

3. Observe the pepper.

4. Place the tip of a toothpick in soap, then gently tap the center of the surface of the peppery water.

5. Record your observations of the pepper BEFORE and AFTER the soap was added to the peppery water in the table below:

	BEFORE soap
	

	AFTER soap
	


6. Provide a hypothesis to explain the behavior of the pepper before the soap was added and after the soap was added to the peppery water.

7. Draw the Lewis Structure of water (H2O): HINT: Is the water molecule ionic or covalent? Remember the Lewis Structure diagrams the valence electrons ONLY.


8. Comparing: Other than the circles used in your Lewis Structure, in what other way is your diagram in # 7 different from the diagram provided to the right? 

9. Why is this diagram of the water molecule called “Polar Water Molecule”? 

10. What do you think causes the water molecule to become “polar”? Why is the oxygen negatively (-) charged & the hydrogens are positively (+) charged?

11. Consider the phrase “opposites attract” and apply that idea to the polarity of the water molecule. Now, imagine the diagram above had 2 polar water molecules in it. How do you think the two water molecules would be arranged next to each other. Draw it below:

12. Water molecules have a special bond between them called a hydrogen bond. Hydrogen bonds are an invisible force that provide water with a level of strength not found in most other liquids. Hydrogen bonds are created when the H+ ends of a water molecule are attracted to the O- ends of the water molecule. In the diagram to the right, draw lines to create  hydrogen bonds between the 6 water molecules.

13. Due to water's unusual strength, it has MANY UNIQUE properties. You will focus on four properties and relate them to the pepper demonstration. 
	Properties
	Definition

	1. Polarity
	The uneven sharing of electrons between atoms creates a molecule with oppositely charged ends.

	2. Cohesion
	When two like molecules stick together. Water sticks together due to hydrogen bonds. This causes water to form droplets, puddles and the ocean.

	3. Adhesion
	When a water molecule sticks to something other than itself. The other substance is also charged (either positive or negative).

	4. Surface tension


	The skin that forms on the surface of water due to cohesion. Water molecules are pulled in all directions, but upward. This causes water to have a surface strength that can hold insects.


In the beaker below, draw water molecules to illustrate each of the four properties as a way to explain what you observed in the pepper demonstration. In the BEFORE beaker illustrate and label polarity, cohesion, and surface tension. In the AFTER beaker illustrate and label adhesion, cohesion, and how you think soap affected surface tension.





BEFORE Soap





AFTER Soap





Explain what you observed in the pepper demonstration using the 4 properties of water:








