                                                                                 Stoichiometry:  chemical calculations.

           Name____________________________________Period____ Date__________
1. Interpretation of a balanced chemical equation:
N2(g)  +  3 H2(g)                2NH3(g)    

a) Moles: 1 mole of Nitrogen reacts with 3 moles of hydrogen to yield 2 moles of ammonia.
b)  Mass in grams: 28.02 grams of nitrogen react with 6.06 grams of hydrogen to produce 34.08 grams of ammonia.
c) Volume in Liters at STP: 22.4 Liters of nitrogen react with 67.2 Liters of hydrogen to yield 44.8 liters of ammonia.
2. How many moles of aluminum are needed to form 3.7 moles of aluminum oxide?

Al  +  O2                   Al2O3
3. According to the equation in problem 2, 
a) How many moles of oxygen are required to react completely with 14.8 mol of aluminum?
b) How many moles of Al2O3 are formed when 0.78 mol of oxygen reacts with aluminum?

4. According to equation in question 1: calculate the number of grams of ammonia produced by the reaction of 5.40 g of hydrogen with an excess of nitrogen.

5. How many liters of nitrogen dioxide are produced when 34 L of oxygen react with an excess of nitrogen monoxide?    

NO  +   O2                     NO2
6. How many liters of oxygen are required to burn 3.86 L of carbon monoxide?  

2CO  +  O2              2CO2
7. Carbon disulfide is an important industrial solvent. It is prepared by the reaction of carbon and sulfur dioxide. 
5C  +   2SO2              CS2  +   4CO
a) How many moles of CS2 form when 2.7 mol of C  reacts?
b) How many moles of carbon are needed to react with 5.44 mol of SO2 ?
c)  How many moles of carbon monoxide form at the same time that 0.246 mol CS2 forms?
d) How many moles of SO2  are required to make 118 mol of CS2 ?
8. The reaction of fluorine with ammonia produces dinitrogen  tetrafluoride and hydrogen fluoride:
5F2 + 2NH3                 N2F4  +  6HF  
a) If you have 66.6 g of NH3, how many grams of F2 are required for a complete reaction?
b) How many grams of NH3 are required to produce 4.65 g of HF?
c) How many grams of N2F4 can be produced from 225g of F2 ?
9. Lithium nitride reacts with water to form ammonia and aqueous lithium hydroxide.
Li3N  +   3H2O              NH3  + 3LiOH
a) What mass of water is needed to react with 32.9 g of Li3N?
b) When the above reaction takes place, how many molecules of NH3 are produced?
c) Calculate the number of grams of Li3N that must be added to an excess of water to produce 15.0 L NH3 (at STP).
10. Ammonium nitrate will decompose explosively at high temperatures to form nitrogen, oxygen and water vapor:
        2NH4NO3            2N2  +  4 H2O  + O2
        What is the total number of liters of gas formed when 228 g of  NH4NO3 is decomposed? (assume STP). 
