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Quarter: 1       Week: 5      SSLM No. ____ MELC(s): 1. Construct mole or mass 

ratios for a reaction in order to calculate the amount of reactant needed or 

amount of product formed in terms of moles or mass (STEM_GC11MR-Ig-h-38) 

2. Calculate percent yield and theoretical yield of the reaction. 

(STEM_GC11MR-Ig-h-39) 

___________________________________________________________________ 

 Objectives:  

1. Write the conversion factors for the mole and mass relationships between 

reactants and products based on a balanced chemical equation; 

2. Calculate the amount of moles or mass of a substance based on a balanced  

3.Calculate the percent yield and the theoretical yield of a chemical reaction. 

 Title of Textbook/LM to Study: General Chemistry 1 

 Chapter: ___ Pages: ____  Topic: Stoichiometry 

 

 

 

 

 

Stoichiometry is the study of the quantities of materials consumed and 

produced in chemical reactions. It deals with ratios and conversions involving the 

materials that are consumed and produced. As a matter of fact, the balanced chemical 

equations will help us: 

 

a. Determine how much products will be produced from a specific amount of reactants; 

and 

b. Determine the amount of reactants needed to produce a specific amount of products 

  

Sample Problem 1: 

In industrial plants that use ammonia, nitrogen reacts with hydrogen at high 

temperature and pressure to produce ammonia. Nitrogen comes from the atmosphere. 

Hydrogen is usually obtained from natural gas or petroleum, which makes it relatively 

expensive.   

N2(g)+3H2(g)→2NH3(g) 

 

Let Us Discover 



 The mole ratio of the reactants and products is 1:3:2 

 1 mole of N2 combines with 3 moles of H2 to produce 2 moles of NH2.  

 The coefficients give the ratio of the amount or number of materials that 

combine and the materials produced. 

 

Step 1: 

         From the balanced equation: 

 

N2(g)+3H2(g)→2NH3(g) 

 

 1 mole of N2 will produce 2 moles of NH3. 

  This is the mole ratio of N2 to NH3.  

  molar ratio gives the stoichiometry relationship of the amounts of reactants and 

products. 

 

Step 2: 

         Use the relationship of mass of NH3 and mass of N2. How do you determine this 

relationship? 
 

Recall that: 

 

 1 mole of N2 = 28 grams of N2 

 1 mole of NH3 = 17 grams of NH3 

 

Therefore, 

 2 moles oh NH3 = 34 grams of NH3 

 

Sample Problem 2: 

 

The process of making food in plants and autotrophs is called Photosynthesis. It is 

also an anabolic process that involves the reaction of carbon dioxide and water to 

make glucose and oxygen gas. 

 

The balanced chemical reaction is as follows:  

 

6CO2 (g) + 6H2O (l) → C6H12O6 (s) + 6O2 (g) 

 

The ratio of glucose to carbon dioxide, oxygen gas and water is 1:6:6:6. 

 

1. How many moles of CO2 are needed to produce  

36.9 moles of C6H12O6? 36.9 moles C6H12O6 moles CO2 

      = 𝟐𝟐𝟏. 𝟒 𝐦𝐨𝐥𝐞𝐬 𝐂𝐎𝟐 

  

Since carbon dioxide, oxygen gas and water have same molar ratios, 221.4 

moles of oxygen gas and 221.4 moles of water are also needed to make 36.9 moles 

glucose. 

6 moles CO2 

1mole C6H12O6 



2. How many moles of C6H12O6 are produced from 2.6 moles of H2O?  

 

7 2.6 moles of H2O x   1 mole C6H12O6 /   = 𝟎. 𝟒𝟑 𝐦𝐨𝐥𝐞𝐬 C6H12O6 
 

 

3. How many grams of C6H12O6 are produced from 2.6 moles of H2O? 

 

2.6 moles of H2O x         1 mole C6H12O6 / 6 moles H2O           = 𝟕𝟕. 𝟒𝟕 𝐠 

𝐂𝟔𝐇𝟏𝟐𝐎𝟔 

 

4. How many grams of CO2 are needed to produce 36.9 moles of C6H12O6?  

 

36.9 moles C6H12O6 𝑥                                                        6       = 𝟗𝟕𝟒𝟏. 𝟔 𝐠 𝐂𝐎𝟐 
 

 

5. How many grams of oxygen will be produced from 72.4 grams of water?  

 

72.4 g H2O x                                                                                   = 𝟏𝟐𝟖. 𝟕𝟏 𝐠 

𝐎� 

 

The ideal reactions must be all reactants will be converted to products. But most of the 

reactions cannot proceed to completion, with lesser yield than is expected. It is best 

explained in the concept of theoretical yield, actual yield and percent yield. 

 

Theoretical yield is the maximum amount of product that would result if the limiting 

reagent is completely consumed. It is the amount of product predicted by 

stoichiometry. 

 

Actual yield is the quantity of the desired product actually formed. Percent yield is the 

ratio of actual yield and theoretical yield multiplied by 100. 
 

 

 

Example 2 

Silver metal (107.87 g/mol) reacts with sulfur (32.01 g/mol) to form silver sulphide 

(247.80 g/mol) according to the following reaction: 

2Ag(s) + S(s) → Ag2S(s) 

 

a. Identify the limiting reagent if 60.0 g Ag reacts with 15.0 g S. 

 

 

 

 

 

 

The limiting reagent is Ag 

 

1 mole C6H12O6 

6 moles H20 

1 mole C6H12O6      180.16g C6H12O6 

6 moles H20              1 mole C6H12O6 

6 moles CO2               44g CO2 

1 mole C6H12O6     1 mole CO2 

1 mole H2O         6 moles O2             32gO2 

18g H20              6 moles H20          1 mole O2 



b. What is the theoretical yield in grams of Ag2S produced from the reaction? 

Theoretical yield is dependent on the limiting reactant; therefore, the theoretical 

yield is 68.92 g Ag2S.  

 

c. What is the amount in grams of the excess reactant expected to remain after 

the reaction? 

 

Get the difference of the yields per reactants used: 116.12 g Ag2S due to S – 

68.92 g Ag2S due to Ag = 47.2 g Ag2S due to S 

 

 

 

d. When the reaction occurred, the amount of Ag2S obtained was 45.0 g. What is 

the percent yield of the reaction? 

 

 

 

 

 
 

 

 

 

 

 

 

A. Direction: Write the balanced chemical equation describing each of the 

following chemical reactions. Write your answer on the space provided. 

 

Given the following equation: 

Al: 29.98 g/mol Cl: 35.453 g/mol 

Al(s) + Cl2(g) → AlCl3(s) 

 

1. Balance the equation. 

____Al(s) + ____Cl2(g) → ____AlCl3(s) 

 

2. If 6 grams of Al was used to react with excess Cl2, determine the amount of 

AlCl3 formed. Show your solution and box the conversion factor/s used. 

 

 

3. If 19 grams of Al reacts with 63 grams Cl2, determine the limiting reactant. How 

much of the excess reactant will remain after the reaction? 

 

 

4. What is the theoretical yield? If the product formed is 75 g AlCl3, what is the 

percent yield? 

Let Us Try 



 

 

 

 

Write the proper conversion factor/s needed to convert on stoichiometric quantity into 

another. Write your answers on a separate sheet of 

paper. 

A. Given the balanced chemical equation: 

 

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

 

Molar Masses: KClO3 : 122.55 g/mol KCl : 74.55 g/mol O2 : 32 g/mol 

1. From 3 moles of KClO3 to grams of O2 

 

2. From 36 grams of KCl to moles of KClO3 

 

3. From 100 moles of O2 to moles of KClO3 

 

  

 

 

 
 

Choose the letter of the best answer. Write it on a separate sheet of paper. 

For items 1-3 Given the unbalanced reaction: 

 

Li(s) + N2(g) → Li3N(s) 

 

Atomic masses: Li : 6.94 g/mol N : 14.01 g/mol 

 

1. What are the coefficients of the Li, N2 and Li3N respectively to make a balanced 

chemical equation? 

A. 6,1,2 

B. 2,6,1 

C. 3,1,2 

D. 4,3,2 

 

2. What mass of lithium nitride could be formed from 104 g of lithium and excess 

nitrogen gas? 

A. 35 g 

B. 60 g 

C. 105 g 

D. 174 g 

 

Let Us Do 

Let Us Apply 



3. If 6 moles of nitrogen gas react with excess lithium, how many moles of Lithium 

nitride will be formed? 

A. 6 moles 

B. 12 moles 

C. 18 moles 

D. 24 moles 

 

4. The reactant that exists in smaller stoichiometric quantity is called ___. 

A. Limiting reactant 

B. Excess reactant 

C. Actual yield 

D. Theoretical yield 
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