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Studio 9a (10/30/06):  Precipitation Reactions

1) Selective Precipitation

2) Limiting reactants

Reading: Moore, Stanitski, and Jurs 4.5 p 141-146
Group Roles:  A Leader; B Recorder; C Technician
1) Selective Precipitation

You have just wrapped up a quantitative analysis of chloride ion for the Well Wishes Case study.  You used a titration of the unknown chloride solution with silver nitrate to determine the concentration of chloride by precipitating silver chloride.  
You might imagine using the same precipitation reaction in a qualitative manner to test to see if there were chloride ions in a solution by adding silver and looking for the silver chloride precipitate.  But, what if you had another ion is solution along with the chloride such as bromide that also formed a precipitate when silver was added?

Challenge:  You will be given 25 mL of a solution that contains some combination of two or all three of the cations Ag+, Ca+2, and Fe+3.  You must find a way to determine which ones are in the solution.  If the ions are in solution they will be in a concentration of ~0.1 M.  You will have 25 mL of each of the following solutions do carry out your determination:  0.1 M NaCl, 0.1M Na2SO4, and 0.1M NaOH.  Here are some rules about the solubilities of the cations:


Fe(OH)3 is very insoluble; Ca(OH)2 is insoluble 

AgCl is insoluble

CaSO4 and Ag2SO4 are insoluble
Come up with a plan for determining which ions are in solution.  Hint:  Check for your first ion by trying to precipitate it all.  Remove it, then try to precipitate the second ion, etc.  (If you need some help filtering (removing the precipitate), ask your GSI to demonstrate  You will need your Buchner funnel, vacuum flask, rubber adapter, and a piece of filter paper; make sure to clamp down your filter flask so it doesn’t get tipped and to wet your filter paper so that it sticks to the funnel and you precipitate doesn’t slide through.)
1) Write out your procedure and record any notes:
2)  Write balanced net ionic chemical equations for the precipitation reactions you observed.

2)  Limiting Reagents
Qualitative tests can be put into practice to test for excess reactant in the case of a limiting reagent.  What is a limiting reagent (reactant)?

Suppose hot dogs sell in a package of 10, and hot dog buns sell in a package of 8.  
3) If you buy one package of each what is your limiting reagent (which one will you run out of first)? 
4) How many complete servings (hot dog + bun) can you make?  
5) Which reagent/reactant do you have an excess of?
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In chemistry the limiting reactant is the one that will stoichiometrically run out first.  Remember that you must compare chemical reactants in moles and take the reaction coefficients into account.
6)  Listed below are three chemical precipitation reactions.  Add the subscripts (aq) or (s) to each reactant and product.  Then write a net ionic equation and identify quantitatively the limiting reagent given the volumes and concentrations of reactants listed with each reaction.
A) lead nitrate + sodium carbonate

Pb(NO3)2  +  Na2CO3   →   PbCO3   +   2 Na(NO3)

Net ionic equation:

25 mL of 0.05 M lead nitrate

1.4 mL of 0.125 M sodium carbonate

Limiting reagent:

B) lead nitrate + potassium iodide

Pb(NO3)2   + KI  →  PbI2   + KNO3 

Net ionic equation:

25 mL of 0.05 M lead nitrate

1.4 mL of 0.25 M potassium iodide

Limiting reagent:

7)  Once you have predicted the limiting reagent, carry out the reactions, filter off your precipitate.  Divide your filtrate into two beakers and test for the presence of each reactant by applying qualitative tests for the ions through precipitation reactions.  Use NaOH to test for cations, and AgNO3 or Ni(NO3)2 to test for anions.  What precipitates would you expect to see for each reactant?
A
B

8)  Were your predictions correct?



























































































