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            Stiochiometry, # 3. Review # 1.

1. Methanol, CH3OH, is used in the production of many chemicals. Methanol is made by reacting carbon monoxide and hydrogen at high temperature and pressure:
CO + 2H2   ---->   CH3OH
a. How many moles of each reactant are needed to produce 360.0 g of methanol.

b. Calculate the number of grams of each reactant needed to produce 4.00 mol of methanol.

c. How many grams of hydrogen are necessary to react with 2.85 mol of CO?

2. Rust is produced when iron reacts with oxygen.
4Fe + 3O2    ---->    2Fe2O3
a. How many grams of Fe2O3 are produced when 12.0 grams of iron rusts?

b. Having enough oxygen, how many moles of the oxide are produced when 1.50 mol of iron rusts?

c. At STP, how many grams of Fe2O3 are produced when iron is put in contact with 10.8 liters of oxygen gas?
3. According to the following chemical equation:

4Zn + 10 HNO3   ---->   4Zn(NO3)2 + NH4NO3 + 3H2O

a. How many atoms of zinc react with 1.49 g of HNO3?

b. Calculate the number of grams of zinc that must react with an excess of nitric acid to form 29.1 g of ammonium nitrate

4. If 75.0 g of iron II carbonate is heated with an excess of oxygen, 45.0 g of iron III oxide are produced.
4FeCO3 + O2   ---->   2Fe2O3 +  4CO2
What is the percent yield of this reaction?

5. When 50.0 grams of silicon dioxide is heated with an excess of carbon, 32.2 g of silicon carbide is produced.
SiO2 + 3C    ---->    SiC  + 2CO

a. What is the percent yield of this reaction?

b. How many grams of CO gas are made?

6. Consider the reaction: 

2 Al + 3 I2  ---->   2 AlI3
Determine the limiting reagent and the theoretical yield of the product if one starts with: 

a) 1.20 mol Al and 2.40 mol iodine.
b) 1.20 g Al and 2.40 g iodine
c) How many grams of Al are left over in part b? 

7. A 50.6 g sample of Mg(OH)2 is reacted with 45.0 g of HCl according to the reaction:

Mg(OH)2 + 2 HCl ----> MgCl2 + 2 H2O

a. What is the limiting reagent?
b. What is the theoretical yield of MgCl2? 

