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                Observing the Properties of Water
 Scientific Question):  Based on the properties of polar and nonpolar substances (sticks to itself, sticks to other molecules, good solvent), is ethanol a polar substance?
 Introduction: Water is the most important compound in organisms.  The human body is 67% water.  70% of your skin is made of water.  You can survive only about 5 days without water.  

Oil is a very large, nonpolar molecule, meaning that the atoms share the electrons evenly.  This results in a molecule that has essentially no charge. Water contains 2 polar covalent bonds, and is considered a polar molecule with the oxygen end having a partial negative charge and the hydrogen end with a partial positive charge.
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Prediction:  This is the chemical structure of ethanol:  

Based on the structure, do you think ethanol is polar or nonpolar? Why or why not? 

___________________________________________________________________________________
I. Water has the ability of a molecule to “stick to itself”. This can be measured and observed by dropping water (drop by drop) onto a penny. The three liquids we will be using are: water, vegetable oil, and alcohol.                 
1. Place a clean penny on a paper towel.  Slowly drop water using your dropper onto the penny, one drop at a time.  Do NOT let the dropper touch the water drops already on the penny.  Count the number of drops until the bubble “bursts” or the liquid runs off the edge and onto the paper towel.  Record this in a data table below.
2.  Repeat the same procedure using oil and ethanol.

	Drops of Water
	

	Drops of Oil
	

	Drops of Ethanol
	


3.  Identify which substance could stick to itself the best (had the most cohesion)?
__________________________________________________________________________________

4. In this test does ethanol behave more like water or more like the nonpolar oil? _______________________
II.  Surface tension  is the elastic tendency, or tension, of the surface of a liquid.  Surface tension occurs when there is a high attraction between particles of the same substance and the molecules “stick to themselves”.  A strong attraction can produce a force which can support very lightweight objects, such as an insect or paperclip.
5.  Observe the 3 petri dishes on the demo table.  Look carefully at the surface of the water just where the paperclip is floating (or not floating).  Record your observations in the data table. 
	Liquid
	Did the paperclip float? (yes/no)
	Does it have surface tension? (yes/no)

	water
	
	

	oil
	
	

	ethanol
	
	


6.  Based on this test, does ethanol behave more like a polar molecule or a nonpolar molecule?

_____________________________________________________________________________________________

III. Capillary Action is the ability of water to stick to other polar surfaces. This property helps carry water from roots to leaves (against gravity). It also helps blood flow through our tiny blood vessels called capillaries.  Water pulls itself up the sides by its attraction to the molecules in the roots or blood vessels and by the attraction of water molecules to themselves. 

7.  Obtain a clean capillary tube from your teacher.

8.  Place 2 drops of water on one end of a glass microscope slide, 2 drops of oil in the middle, and 2 drops of ethanol on the other end, use the properly labeled pipet for each!!  The drops cannot touch.  If you can’t fit them all on one slide, then use a second slide.
9. Hold the capillary tube vertically with the thick white line at the top. Put one end of the capillary tube in the water. Watch what happens after ten seconds. 
10.  Record the height the liquid rises in the data table below (each line equals 5µL).
11.   Repeat with the other 2 liquids, but use a new capillary tube each time.
12.  When you finish, wash all of your slides with soap and lay them to dry as indicated by your teacher.  Hand her your capillary tubes also.
	Liquid
	How many  µL rose in the tube?

	Water
	

	Oil
	

	Ethanol
	


13.  Based on this test, does ethanol behave more like a polar molecule or nonpolar molecule? 

___________________________________________________________________________________

IV.  Universal Solvent – “Like dissolves like”, meaning that polar substances will dissolve other polar (and ionic) substances, and nonpolar substances will dissolve other nonpolar substances. If one liquid is polar and the other is nonpolar, they will not mix – think of mixing oil and water.
14.  Gently swirl each tube in the rack at your table.  Write your observations and a labeled sketch into the data table.
Tube #1 – oil and water

Tube #2 – ethanol and water

Tube #3 – ethanol and oil

	Mixture
	Did one liquid dissolve the other liquid? (yes/no)

	Water/oil
	

	Water/ethanol
	

	Ethanol/oil
	


15.  How did the water and oil interact?  Were they able to dissolve in one another?  
__________________________________________________________________________________________

16.  If “like dissolves like” (polar substances can dissolve other polar substances), based on your data for this experiment, is ethanol considered polar or nonpolar? ______________________________________________ 

Discussion/conclusion:
A.  Look at your answers to questions #4, 6, 13, and 16.  State your “claim”. Based on the evidence, do you think ethanol is a polar or nonpolar molecule?
(Consider if you had tests that were contradictory, do you think it’s possible for a molecule to be partially charged?)
CLAIM:  I think ethanol is ___________________.
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B. Manipulate the molecular models of water, oil, and ethanol at your table. Label each image below as either ethanol, ethane or water. Then label the + and – ends (what is magnetic?) of each molecular image below.
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C. Think about why ethane is not magnetic, yet ethanol is.  Does the information from the magnetic models support your claim from answer A above? Explain why or why not.
__________________________________________________________________________________________

C.  We did not test all of the properties of water.  What is another property that we could test to see if ethanol behaves more like a polar or nonpolar molecule?  Explain how this test could be conducted.    _______________
___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________
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