INQUIRY-BASED DATA ANALYSIS:  FREEZING POINT DEPRESSION
(Revised December 2010)


TABLE 1:  EFFECTS OF SOLUTE ON THE FREEZING POINT OF WATER           


       SOLUTE                                              SOLVENT                AMOUNT THAT THE      
								       FREEZING POINT CHANGES


1 mole of glucose (C6H12O6)            	1 Kg of water 		-1.86oC


1 mole of NaCl				1 Kg of water		-3.72oC


1 mole of BaCl2				1 Kg of water		-5.58oC


1 mole of Al2(SO4)3				1 Kg of water		-9.3oC


2 moles of glucose				1 Kg of water		-3.72oC


3 moles of glucose				1 Kg of water		-5.58oC


2 moles of NaCl				1 Kg of water		-7.44oC


3 moles of NaCl				1 Kg of water		-11.16oC


2 moles of BaCl2				1 Kg of water		-11.16oC 









From the data presented in Table 1:

1.  Attempt to derive a mathematical relationship between molal concentration of glucose and its effect on the freezing point of water when one, two, or three moles of glucose are dissolved in one kilogram of water. 


2.  Attempt to derive a mathematical relationship between molal concentration of NaCl and its effect on the freezing point of water when one, two, or three moles of NaCl are dissolved in one kilogram of water. 


3. One mole of NaCl appears to have the same effect as two moles of glucose on the freezing point of the solution and one mole of BaCl2 appears to have the same effect as 3 moles of glucose on the freezing point of the solution. 


A.  Based on this analysis does the effect on freezing point appear to depend upon the nature of the solute? WHY DID YOU ANSWER THIS WAY? 


B.  Based on this analysis does the effect on freezing point appear to depend upon the concentration of the solute?  WHY DID YOU ANSWER THIS WAY?


4. “Bonding-wise” how is glucose different from the other three solutes?  Does this appear to influence the freezing point of the solution?  WHY DID YOU ANSWER THIS WAY?  (Think of the ways the atoms are bonded to one another and potentially what happens to those bonds when the solutes are added to a solvent!) 


5.  Predict the effect that a 2 molal solution of Al2(SO4)3 would have on the freezing point of water. 
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