AP Chem Pre - Quiz, Solution Review KEY KEY KEY
Ba(NO​3)2  +  Na2SO4  ( BaSO4  +  2 NaNO3
1. A student proposes to make 250 mL of an 0.475 M Na2SO4 solution.  

a. Briefly explain the steps involved, including calculations and laboratory procedures.

Obtain 0.119 mol Na2SO4 (.250 X .475), which is 142.1 grams.  Place the solid in an empty Erlenmeyer or volumetric flask, then add distilled water until the total volume reached the 250 ml desired.  Stir until dissolved.
b. How many moles of each ion will be present in the solution, assuming complete dissolving?  

0.119 moles SO42- and 0.238 moles Na+
2. 1n a separate experiment, if 25.0 grams of barium nitrate is added to 400.0 mL of 0.500 M Na2SO4.

a. What is the maximum amount of barium sulfate precipitate which would be expected?

if you do a 3-step bop with the sodium sulfate, you get 46.7 g BaSO4.  A 3-step bop with the barium nitrate produces 22.3 g.  That 22.3 g must be the maximum, thererfore
b. At the conclusion of the experiment, 20.1 grams of BaSO4 were recovered.  What is the percent yield?

20.1 / 22.3 X 100% = 90.1% yield
c. How many grams of dissolved excess reactant remain after the reaction is completed?

The excess reactant must be the sodium sulfate, since the 22.3 g 3SB tells us that barium nitrate is the limiting reactant.  Therefore a 3SB from the 22.3 g BaSO​4 to the sodium nitrate shows 13.6 grams used up.  The original molarity of the sodium sulfate gives 28.4 grams, so that means 14.8 grams will be left over.
