Advanced Chemistry I

Reaction Yield Practice Problems
Percent Yield
For each theoretical and actual yield listed, calculate the percent yield.

1. Theoretical: 78.43 g

Actual: 66.4 g

2. Theoretical: 548.6 g

Actual: 459.75 g

3. Theoretical: 19.1 g

Actual: 5.7 g

4. How do the theoretical yield and the actual yield compare in every reaction?  Why is this?

Theoretical Yield
5. Silicon tetrachloride can be prepared by heating silicon and chlorine.  Use the balanced equation          Si(s) + 2 Cl2(g) ( SiCl4(l) to find how many grams of SiCl4 are made when 4.24 grams of Cl2 gas react.
6. You can use the following balanced reaction to prepare hydrogen gas: CaH2 +2H2O ( Ca(OH)2 + 2 H2.  How many grams of H2 will result from the reaction of 100 g of CaH2 with excess H2O?

7. Oxygen can be produced by the decomposition of mercury(II) oxide, through the following balanced reaction: 2 HgO(s) ( 2 Hg(l) + O2(g).  How many grams of O2 will be produced by the reaction of 24.2 g of HgO?

8. Use the balanced equation 2 Al + Fe2O3 ( Al2O3 + 2 Fe to determine how many grams of aluminum are required to react completely with 20.0 g Fe2O3.

Advanced Problems
Hydrofluoric acid (HF) can be prepared according to the reaction: CaF2 + H2SO4 ( 2 HF + CaSO4.  In one experiment, 42.0 g of CaF2 was treated with excess H2SO4 and a yield of 14.2 g of HF was obtained.

9. What is the theoretical yield of HF?

10. Calculate the percent yield of HF.

11. Use the balanced equation 2 Al + Fe2O3 ( Al2O3 + 2 Fe If you reacted 2.4 moles of aluminum with Fe2O3 and obtained 99.7 g of Al2O3, what would the percent yield of the reaction be?
Challenge Problem: Use a calculated theoretical yield to determine the percent yield in the reaction of 4.0 moles of N2 with 6.0 moles of H2, in which a chemist obtained 1.6 moles of NH3.  What is the percent yield of NH3 that was obtained?  (The balanced equation is 3 H2 + N2 ( 2 NH3)
