Affects of Colligative Properties on Water’s Boiling Point and Freezing Point (38 pts)
Purpose:  Describe what you are trying to learn by doing this lab. (1 pts)
Hypothesis: (6 pts)
Your goal is to determine what will happen to the boiling point of water when dissolving solutes in the water.  Pure water boils at a temperature of 100˚ C.  Do you think 100ml of a 1.0M solution of NaCl, 100ml of a 1.0M solution of CaCl2, or 100ml of a 1.0M solution of AlCl3 will boil at a higher or lower temperature than pure water?(1 pt) Why do you think this?(1 pt)  Rank the solutions from highest boiling point to lowest boiling point. (1 pt)  Water freezes at 0° C.  If 100ml of 1.0M NaCL, 100ml of 1.0M CaCl2, and 100ml of 1.0M AlCl3 were each poured into their own container of ice would the solutions be warmer or colder than the ice? (1 pt)  Why do you think this? (1 pt)  Rank the solutions from lowest temperature to highest temperature when sitting in an ice bath for a class period. (1 pt)
Procedure: (2pts)
Part 1, Making solutions for the lab.

You were assigned the task of making 100ml of 1.0M ________.  Describe what steps a person would take to make this solution (You do not need to show any calculations in the part.  The calculations will be in the calculations section of the lab.)

The three solutions calculated above were made twice.  One of each was placed on a hot plate and the other had its beaker filled with ice.  Wait for the solutions being warmed to start boiling.  When a solution boils record the temperature (make sure the thermometer is not touching the bottom of the container!).  Measure the temperatures of all boiling solutions and cold solutions and record that data.
Data: (2 pt)
Table describing the boiling point of various 1.0M solutions.

	1.0 M Solution of:
	Boiling Point of the Solutions (˚ C)

	CaCl2
	

	NaCl
	

	AlCl3
100ml of Pure Water
	


Table describing the temperature of ice baths containing various 1.0M solutions
	1.0 M Solution of:
	Temperature of the Ice Baths (° C)

	CaCl2
	

	NaCl
	

	AlCl3
	

	Pure Ice and 100ml of water
	


Calculations: (13 pts)
Show the calculations necessary to make 100ml of 1.0M ________ (2 pts)
Show all the work for all three calculations and your final answer should go two spots past the decimal.

Calculate the amount of molecules of AlCl3 necessary to create a 100ml of a 1.0M solution. (2 pts.)

Calculate the amount of molecules of CaCl2 necessary to create a 100ml of a 1.0M solution. (2 pts.)

Calculate the amount of molecules of NaCl necessary to create a 100ml of a 1.0M solution.(2 pts.)

Draw a picture of a water molecule and identify which end is positive and which is negative.  Draw a picture of 5 water molecules hydrogen bonded together.  Write the formula for each solute used in the lab then identify the individual ions that one molecule of each solute breaks into when dissolved. (AlCl3 → …) (5 pts)
Conclusion: (14 pts)
Explain if your hypothesis was correct for boiling point and ice bath temperature using numbers from the data table to back up your statement. (2 pt)  Describe why we used the same molar amounts of the solutes instead of the same mass. (2 pt)  Explain why the boiling point of the following solutions is different (make sure to describe why one salt solution has a different boiling point than another) using the following terms; colligative properties, temperature, ionic compound, ions, and boiling point, attracted, dissolve, separate, and gas. (5 pts)  Explain why the temperatures of the ice baths were different (make sure to describe why one salt solution has a different freezing point than another)using the following terms; colligative properties, temperature, ionic compound, ions, and freezing point, hydrogen bond, attracted, crystallize. (5 pts)
