STOICHIOMETRY #1
1. Butane, C4H10, is the fluid used in cigarette lighters. It burns according to the following equation. 
2C4H10 + 13O2 → 8CO2 + 10H2O

a. How many moles of oxygen are needed to react completely with 4.0 moles of butane?

b. How many moles of water form from the burning of 10 moles of butane?

c. To make 16 moles of carbon dioxide by this reaction, how many moles of oxygen are needed?

2. Gasohol contains ethyl alcohol, C2H6O, which burns according to the following equation. 

C2H6O + 3O2 → 2CO2 + 3H2O

a. If 475 g of ethyl alcohol burn this way, how many grams of oxygen are needed?

b. If 326 g of CO2 are formed in one test involving this reaction, how many grams of ethyl alcohol burned?

c. If 92.6 g of O2 are consumed by this reaction, how many grams of water form?

3. An industrial synthesis of chlorine is carried out by passing an electric current through a solution of NaCl in water. Other commercially valuable products are sodium hydroxide and hydrogen. 

2NaCl + 2H2O → 2NaOH + H2 + Cl2
a. How many grams of NaCl are needed to make 775 g of Cl2?

b. How many grams of NaOH are also produced?

c. How many grams of hydrogen are made as well?

4. Phosphoric Acid, H3PO4, is needed to convert phosphate rock into a fertilizer called triple phosphate. One way to make phosphoric acid is by the following reaction:

P4O10 + 6H2O → 4H3PO4
a. To make 1.00 X 109 g of phosphoric acid (one metric ton), how many grams of P4O10 are needed?

b. How many grams of water are also required?

5. One method that can be used to neutralize an acid spill in the lab is to sprinkle it with powdered sodium carbonate. For example, sulfuric acid, H2SO4, can be neutralized by the following reaction:

H2SO4 + Na2CO3 → Na2SO4 + CO2 + H2O

a. If 45.0 g of sulfuric acid are spilled, what is the number of grams of sodium carbonate that have to be added to it to complete this reaction?

b. How many grams of CO2 will be produced?

