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GENERAL CHEMISTRY 1 - GRADE 12 
 

Name: ______________________________________ Date: ____________________ 

 

Grade: ______________________________________ Section: ___________________ 

 

 

 

Quarter: 1 Week: 9 SSLM No. ____ MELC(s): 1. Apply the principles of 

stoichiometry to determine the amounts (volume, number of moles, or mass) 

of gaseous reactants and products.(STEM-GC11GS-li-j-48) 

 

                         

___________________________________________________________________ 

 Objectives:  

1. Apply the principles of stoichiometry to determine the amounts (volume, 

number of moles, or mass) of gaseous reactants and products. 

2. Express quantitative relationships of reactants and products and a gaseous 

reaction. 

 

 Title of Textbook/LM to Study: General Chemistry 1 

 Chapter: __10_ Pages:135-138 ___ Topic:Stoichiometry

 ___________________________________ 

  

 

 

 

When one performs experiments that involve gaseous reactants and products, 

knowledge and properties of gases become important. In such reactions the basic 

principles of Stoichiometry apply in addition to the different gas laws.  

In solving stoichiometry problems, we follow the steps summarized below.  

Step1: Write a Balance Equation 

Step 2: List the known quantities and plan the problem. 
Step 3: Convert known from mass to moles (molar mass) 

Step 4: Determine the mole ratio to convert from moles of known to moles of unknown 

Convert the unknown substance from moles to volume in litres 1 mole=22.4 litres 

 

mass of given→moles of given→moles of unknown→volume of unknown 

volume of given→moles of given→moles of unknown→mass of unknown 

Let Us Discover 
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Mass-Volume Relationships 

 Like all computations involving stoichiometry, the mass-volume relationship will 

depend on the mole relationship. However, because gases are involved, the different gas laws 

must also be considered 

. 

Sample problem no. 1 
 

Aluminum metal reacts rapidly with aqueous sulfuric acid to produce aqueous 
aluminum sulfate and hydrogen gas. Determine the volume of hydrogen gas produced 

at STP when a 3.00g piece of aluminum completely reacts. 

 Unbalanced equation     Al(s)+H2SO4(aq)→Al2(SO4)3(aq)+H2(g) 

Step 1.  Write the balance equation      2Al(s)+3H2SO4(aq)→Al2(SO4)3(aq)+3H2(g) 

Step 2: List the known quantities and plan the problem. 

Known           Unknown  

 Given: 3.00 g                                                       Volume H2=? 

 Molar mass: Al=27g/mol 

 2molAl = 3molH2 
 

The grams of aluminum will first be converted to moles. Then the mole ratio will be 
applied to convert to moles of hydrogen gas. Finally, the molar volume of a gas will be 
used to convert to liters of hydrogen. 

gAl→molAl→molH2→LH2 

 Step 3-4 : Solve.   

  3.00 g Al  x   1mol Al  X   3 mol H2   x   22.4 L H2  =  3.72 L H2 

               27g mol       2 mol Al           1 mol H2 

 

Volume-Volume Relationship 

 Consider the reaction for the synthesis of ammonia: 

N2(g)  + 3H2(g)  -- 2NH3(g) 

 

According to the reaction: 

 1 mole of N2(g) reacts with 3 moles of H2(g) to form 2 moles of NH3(g) 

Since all reactants are gaseous, we can write that at STP, 

 22.4 L of N2(g) reacts with (3 x 22.4) L of H2(g) to form (2 x 22.4) L of NH3(g) 

 Since 22.4 L is a common factor among the volumes, we can simplify the volume ratio 

by dividing all terms by 22.4 to come up with the simple volume relationship applicable in any 

condition of T and P. 

 1 of N2(g) reacts with 3 L of H2(g) to form 2 L of NH3(g) 

We can see that the volume relationship between gases in a reaction is identical with the mole 

relationship. 
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Sample Problem 2: 

 What volume of NH3 will be formed from 12.0 L of H2 if the volumes of the gases are 

measured under identical conditions of T and P? Assume that volume of N2 supplied is an 

excess of that necessary to completely react all available H2(g) and that the reaction goes to 

completion. 

  Step1.   From the reaction: 

N2(g)  + 3H2(g)  -- 2NH3(g) 

  Step 2 .We can establish that 

   3 L of H2(g) will form 2 L of NH3(g) 

               Therefore 

   12.0 L of H2(g) will form ___v___ L of NH3(g) 

 Step 3-4 We get the following ratio and proportion expression 

     3 L of H2  12.0 L of H2 

     2 L of NH3  V 

     V = 2 L of NH3 x 12.0 L of H2  = 8.0 L of NH3 

      3 L of H 

 

 

 

 

 

 

 

 

 Let us have a practice of what you have learned from the given example. 

Practice Exercise: 

      

1.Calcium oxide is used to remove sulphur dioxide generated in coal-burning power 

plants. What mass of calcium oxide is required to react completely with 2.5L of sulfur 

dioxide? 

   a. Balance the equation;  CaO(s)+ SO2(g)+O2(g) → CaSO4(s) 

    b. 

2. How many liters of ammonia will be produced from12.0 grams of hydrogen? 

 

   3 H2  + N2   → 2 NH3   

 

 

 

 

 

 

 

 

Let Us Try 
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Using the steps   above, solve the following  problems involving Mass-Volume 

Relationship .Show your solution 

 

1. How many  liters of oxygen are necessary to produce 8.0 g H2O  

            2H2 + O2 → 2H20 

 

2. Calculate the volume of O2 (g) that must be supplied to completely burn 20.0 L 

of CH4 (g). 

               CH4 (g) + O2 (g) →  CO2 (g) + 2H2 O (g). 

     3,   In the thermal decomposition of potassium chlorate ,  if  20 g of KClO3 is 

 decomposed, how many liters of O2(g) measured at STP will be produced? 

                2KClO3(s)    → 2KCl(s) + 3O2(g) 

                      

 

 

 

The combustion of propane gas produces carbon dioxide and water vapor. 

C3H8(g)+5O2(g)→3CO2(g)+4H2O(g) 

a. What volume of oxygen is required to completely combust 1.5L of propane? 

b. What volume of carbon dioxide is produced in the reaction? 

 

 

 

 

 

 

 

Let Us Do 

Let Us Apply 
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