Limiting Reagents Problem
Name _______________________________    



  
     Date: ____________
This homework uses the virtual lab. Using a computer that is running Microsoft windows or Macintosh OS 10.1 or higher, go to http://ir.chem.cmu.edu  and click on “Virtual Lab” in the upper left-hand corner. You can then either,


a) Run the lab as a Java Applet in a web browser by clicking on “Run the applet >>”.


b) Download and install the lab on your computer, by clicking on “download” at the bottom of the page.

To load the assignment, select “Load Homework...” from the “File” menu, and select 

“Molarity : Limiting Reagents Problem I”.
Problem 0:

In this problem we’ll consider the reaction 



NaCl(aq) + AgNO3(aq) ( NaNO3(aq) + AgCl(s)
Note that all of the aqueous species in the above reaction exists as ions in solution: 

NaCl(aq) exists as Na+ and Cl-
AgNO3 exists as Ag+ and NO3-
NaNO3 exists as Na+ and NO3-
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AgCl(s) is a white solid.

(For these problems, please click on the Molarity tab
 of the solution info pane to display units in grams)

1) The solution labeled “1.00g NaCl” contains 1.00g of NaCl dissolved in water. Use the solution viewer to determine the number of grams of Na+ and Cl- in the solution, and confirm that these add to 1.00g.
2) The solution labeled “1.00g AgNO3” contains 1.00g of solid AgNO3. Add 100ml of water to this solution. Use the solution viewer to determine the number of grams of Ag+ and NO3- in the solution.
3) Now add the 1.00g of solid AgNO3 to the 1.00g solution of NaCl. Write down the mass of each species in solution and the mass of solid AgCl formed. Confirm that the amounts of these species are consistent with what you say in parts (2) and (3).

Problem 1:
The solution labeled “Solution 1” in the virtual lab stockroom contains 2.00 grams of Sodium Chloride.  

a) How many grams of Silver Nitrate must be added to the solution to completely react with Sodium Chloride according to the reaction below:


NaCl(aq) + AgNO3(aq) ( NaNO3(aq) + AgCl(s)
Note that all of the aqueous species in the above reaction exists as ions in solution: 

NaCl(aq) exists as Na+ and Cl-
AgNO3 exists as Ag+ and NO3-
NaNO3 exists as Na+ and NO3-
AgCl(s) is a white solid. 

b) Use the virtual lab to add that amount of Silver Nitrate to the solution. Check to make sure the reaction was complete, by making sure the amount of Ag+ and Cl- in the solution are both less than 0.01g.

Problem 2:
The solution labeled “Solution 2” in the virtual lab stockroom contains 3.00 grams of AgNO3. When NaCl is added to the solution, the following reaction occurs:



NaCl(aq) + AgNO3(aq) ( NaNO3(aq) + AgCl(s)
a) If excess NaCl is added to the solution, how many grams of AgCl(s) will be formed?
b) Use the virtual lab to check your answer to part (a). Explain the laboratory procedure you used to perform this check.
