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Polar Molecules and Hydrogen Bonding

1. The drawing here represents a water molecule.  Label the oxygen and hydrogen atoms in this molecule:
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2. You should have some water molecules on your table.  Note that the colors used for each of the atoms are the standard colors used to represent these atoms in chemistry.  The oxygen atom is (color) _______ and the hydrogen atoms are (color) _______.

3. Take two water molecules and bring them close together.  The hydrogen of one water molecule is attracted to what part of the other water molecule?   _________

4. This attraction between parts of two different polar molecules is called __________ bonding.  Hydrogen bonding typically forms between molecules that have O-H or N-H bonds.
5. What type of bond holds the oxygen and hydrogen atoms together within a water molecule?    ___________________   

6. Pull the hydrogen off of the oxygen in a single water molecule.  Which bond is stronger, a hydrogen bond or a covalent bond?  ___________

7. In the water molecule below, shade in the area(s) where the electrons will spend more of the time.  

8. The oxygen atom will have a partial charge on it.  This will be a (positive or negative)  _________  charge.

9. Next, look at an ethane molecule.  The grey color represents carbon, and the white represents hydrogen, according to the standard coloring scheme.  Label the atoms in the ethane molecule below.
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10. Is ethane a polar molecule?  Why or why not?  ________________________________________________________

11. Based on the structure of ethane, predict whether it will form hydrogen bonds with water.  Indicate your prediction here: _________________

12. Test your prediction with the models.  What happened?  ________________________________________________________

13. Next remove the hydrogen that is attached by Velcro and replace it by the hydroxyl group (red and white atoms).  The color coding on these atoms is consistent with the colors used above.  Record the structure of the new molecule you have constructed.  _________________  

14. This is ethanol.  Will ethanol interact with water molecules?  _____  Why or why not?   ___________________________

15. What will happen when two ethanol molecules are brought together?  _________________  Why is this occurring?  _________________

16. Next, take the blue (sodium) and green (chloride) ions.  What happens when you bring these two ions close together?  _________  These ions are attracted to each other because they have opposite charge.  What happens when you bring two sodium ions close together?   _________  Two chloride ions?   _________
17. Next, bring the sodium close to the water.  Is it attracted to the hydrogen or oxygen of the water?  ___________  Since opposites attract, deduce the charge on the sodium ion.  ____________  Do the same for the chloride ion.  The chloride ion has a _________ charge.

18. Based on what you have observed, match the correct bond type for each of the following interactions.  Letters can be used more than once:

	___ between oxygen and hydrogen in a water molecule
	A. nonpolar covalent bonds

	___ between water molecules
	B. polar covalent bonds

	___ between water and ethanol
	C. ionic bonds

	___ between Na and Cl
	D. hydrogen bonds

	___ between water and ethane
	E. no interaction

	___ between ethane molecules
	


19. Circle the types of molecules that can dissolve in water:
a. Polar

b. Ionic

c. Nonpolar

