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Introductory Message 

This Self-Learning Module (SLM) is prepared so that you, our dear 

learners, can continue your studies and learn while at home. Activities, 

questions, directions, exercises, and discussions are carefully stated for 

you to understand each lesson. 

Each SLM is composed of different parts. Each part shall guide you step-

by- step as you discover and understand the lesson prepared for you. 

Pre-test are provided to measure your prior knowledge on lessons in each 

SLM.  This will tell you if you need to proceed on completing this module, 

or if you need to ask your facilitator or your teacher’s assistance for better 

understanding of the lesson. At the end of each module, you need to 

answer the post-test to self-check your learning. Answer keys are provided 

for each activity and test. We trust that you will be honest in using these. 

In addition to the material in the main text, Notes to the Teachers are also 

provided to the facilitators and parents for strategies and reminders on 

how they can best help you on your home-based learning. 

Please use this module with care. Do not put unnecessary marks on any 

part of this SLM. Use a separate sheet of paper in answering the exercises 

and tests.  Read the instructions carefully before performing each task. 

If you have any questions in using this SLM or any difficulty in answering 

the tasks in this module, do not hesitate to consult your teacher or 

facilitator. 

Thank you. 
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What I Need to Know  

  

This module was designed and written with you in mind. It is here 

to help you master the Percentage Composition of a Compound. 

The scope of this module permits it to be used in many different learning situations. 

The language used recognizes your diverse vocabulary level. The lessons are arranged 

to follow the standard sequence of the course. But the order in which you read them 

can be changed to correspond with the textbook you are now using.  

After going through this module, you are expected to:  

• Write the chemical formula of a compound from name and vice-versa.  

• Determine the number of each atom in a chemical formula. 

• Identify the atomic weight/atomic mass from the periodic table. 

• Solve the molecular mass of compound.  

• Define what percentage is.  

• Apply the concept of percentage composition in choosing grocery items.  

• Determine the percentage composition of a compound given its 

chemical formula and vice-versa.  

  

  

What I Know  

  
To check if you are prepared for our new lesson, answer the following questions. 

Choose and write the letter of your answer.  

1. Which of the following indicates the total number of elements in a compound?  

a. Empirical formula   c.  Structural formula  

b. Molecular formula    d.  Simplest formula  

2. What is the number of moles of oxygen (O2) in 24g of O2?  

a. 0.25 moles     c.   0.75 moles  

b. 0.50 moles     d.  1.00 moles  

3. Rephrase to “What is the formula mass of Na2CO3 if the atomic weights are 

as follows: Na=23g, C=12g, and O=16g?  

a. 106 amu     c.  57 amu  

b. 89 amu     d.  51 amu  

4. Which of the following is the correct representation of a chloride ion?  

a. Cl0      c. Cl2       

b. Cl-1      d. Cl  

 

5. Which of these is the correct formula of Iron (III) Sulfate?  
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a. Fe2(SO4)3     c.  Fe3(SO4)2  

b. Fe(SO4)2     d.  FeSO4 

6. How many moles on iron does 25.0g of Fe represent, if the molar mass of Fe 

is 55.85g?  

a. 80.9 moles of Fe    c.  2.23 moles of Fe   

b. 30.9 moles of Fe    d.  0.45 moles of Fe  

7. A compound is formed when 1 atom of Sulphur combines with 3 atoms of 

oxygen. What is the correct formula of the compound?  

a. S3O      c.  (SO)3  

b. SO3      d.  (SO2)3  

8. Tetra phosphorus trisulphide is used on the tops of “strike anywhere” 

matches. The formula for tetra phosphorus trisulphide is ___.  

a. P2S5      c.   P3S4  

b. P4S3      d.  P2S3 

9. Which of the following is an empirical formula?  

a. C3H6      c.  C2H6  

b. CH4      d.  C4H10  

10. What is the percentage composition of NaCl with molar mass of 58.3g?  

a. Na=39.3%, Cl=60.7%  

b. Na=60.7%, Cl=39.3%  

c. Na=40.0%, Cl=60.0%  

d. Na=60.0%, Cl=40.0%  

11. How many percent of Hydrogen is present in water (H2O)?  

a. 10.0%     c.  11.2%  

b. 11.1%     d.  12.1%  

12. What is the empirical formula of water, which is 11.1%H and 88.9%O?  

a. HO      c.  H2O2  

b. H2O      d.  HO2  

13. What is the number of hydrogen atom in a (NH4)2C2O4?  

a. 2      c.  6  

b. 4      d.  8 

14. What is the correct chemical formula of an Aluminum Sulfate?  

a. AlSO4      c.   Al2(SO4)3  

b. Al2SO4     d.  Al3(SO4)2  

15. What is the percentage composition of Iron and Bromine in a 14.80g sample 

if it contains 3.83g of iron and 10.97g of bromine?  

a. Fe=74.1%, Br=25.9%  

b. Fe=80.2%, Br=19.8%  

c. Fe=25.9%, Br=74.1%  

d. Fe=19.8%, Br=80.2%     
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Lesson 

6  

Percentage Composition 

of a compound  

  

In the previous lesson you have learned that in real situation pieces of matter are 

quantified by finding the mass or by counting. Market vendors for example, would 

rather sell mongo seeds and rice grains by getting the mass rather than count the 

grains and seed and eggs by piece or per tray. In the laboratory, chemist measures a 

chemical substance in mole. It is an amount unit similar to familiar units like piece, 

dozen, tray, kilograms, etc. It provides a specific measure of the number of atoms or 

molecules in a bulk sample of matter. A mole is defined as the amount of substance 

containing the same number of discrete entities (atoms, molecules, ions, etc.)  

      

Specifically, the activities in this module will enable you to solve percentage 

composition of a compound and appreciate its frequent usages in everyday life.   

  

What’s In  

  
  

Great!  You have successfully answered the pre-assessment. This time, let us review 

what you learned on your previous lessons.  

  

Activity No. 1: Name It!  

A. Write the name of the following chemical Formula  

1. NaCl           4.    MgCl2                                  

2. Fe2O3             5.     BaS                            

3. Al(OH)3                                                                           

B. Write the chemical formula of the following chemical compounds.  

6. Water      9.   Gold (III) chloride  

  

1. Ethyl alcohol     10.  Stannic Sulfate  

 

2. carbon dioxide  
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What’s New  
  
Very Good! You still remember your previous lessons. This time, 

determine the number of each atom in every chemical formula.   

  

Activity No. 2: Count It!  

Write the symbol of atoms present in each chemical formula and identify the number 

of atoms present.  

Example: H2O    H-2, O-1  

  

1. FeCl3     

2. AgNO3  

3. Na2SO4  

4. PbS2  

5. SnCl4  

6. K3PO4  

7. Al(NO3)3  

8. Sn(SO3)2  

9. 9. CH4  

10. CH3OH  

  

Activity 3: Atomic Weights  

Give the atomic weight / mass of the following atom/element. Utilized the attached 

periodic table of elements.  

1. Ag  

2. O  

3. Au  

4. K  

5. H  

6. C  

7. Na  

8. Cl  

9. Br  

10. Al  



8 
 

Activity 4. What is my mass?  

  

Using the Chemical Formulas from activity number 2(Count it), solve the 

molecular mass of the following compound using the table style.  

  

Example:  

  

  

Number of each 

element  
(  A  )  

Atomic/ molar 

mass  
(  B  )  

Product of 

( A X B)  

  

ZnBr2  
      

  

Zn  

  

1  

  

65.4g/mol  

  

65.4g/mol  

  

Br  

  

2  

  

79.9g/mol  

  

159.8g/mol  

  

  

Total mass of Zn + Br     =   225.2g/mol (Molecular mass of ZnBr2)  

  

   

What is It  
  
  

  

What is Percentage Composition? Percent Composition is a breakdown of how 

much of the mass of any sample of compound comes from each element in the 

compound. The sum of the mass percentage of each element of a compound is always 

equal to 100%. How are you coping with our lesson?  I hope you are curious about 

the activities we will discuss in this module.  

   

Importance of labelling the product  

The ingredients of a product are often labelled   in gram or mass percentage 

composition by manufacturers. It is easier to understand the amount of an 

ingredients in the mass percentage in comparison to the mole percentage. Example 

are mentioned below.  
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How to calculate Percentage Composition.  

  

We already define percentage composition, let’s proceed to how to calculate 

Percentage Composition.  

It is the percentage ratio of the total mass of an element to the total mass of the 

compound.  

  

Determining the percent composition of a chemical formula  

                                      Molar mass of element   X    subscript of element  

Percent Composition =                                                                                 X 100   

(Chemical Formula)                         Molar mass of compound  

   

Example:   

            Na2S  

                                    Molar mass of Na     X        Subscript of Na  

% age of Na     =                                                                                     X   100  

                                                          Molar of Na2S   

                                          23 g of Na          X        2 (Number/s of Na)  

                       =                                                                                     X 100  

                                              (23g of Na X 2) + (32g of S X 1)                                                           

    46g Na  

                              =                                   X   100  

                                      78 g Na2S  

  

                               = 0.589      X       100  

                               = 58.9% of Na  

  

  Molar mass of S     X        Subscript of S  

% age of S   =                                                                           X   100  

                                                   Molar of Na2S   

                                          32 g of S          X        1 number of S  

                            =                                                                            X 100  

                                          (23g of Na X 2) + (32g of S X 1)                 

        32g S  

                              =                              X 100  

                                         78 g Na2S  
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                               = 0.410     X       100  

                               = 41.0 % of S  

  

Total percentage:  

                                Na               +             S  

                              58.9 %           +     41.0 %  

                            = 99.9% ~ 100%  

  

  

Determining the percentage composition given the mass sample  

                                                   Given mass of element  

Percentage Composition =                                                            X    100  

                       Total mass of sample  

  

Example:  

       Determine the percent composition of Iron and Bromine in a 14.8g of sample 

contains 3.83g of Iron and 10.97g of Bromine.  

Given:  

           Mass of Fe = 3.83g  

           Mass of Br = 10.97g  

     Total mass = 14.8g  

                                                  Given mass of element  

Percentage Composition =                                                        X 100  

                         Total mass of sample  

  

                           Given mass of Fe  

%age of Fe   =                                        X 100  

                          Total mass of sample  

  

                           3.83g  

% of Fe    =                                  X    100  

                          14.8g  

                       = 0.258       X       100  

                       = 25.8 %  
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                     Given mass of Br  

%age of Br   =                                       X   100                              

       Total mass of sample 

                                 10.97g  

      % of Br    =                               X 100  

                                  14.8g  

                       = 0.741            X         100  

                       = 74.1%  

  

Total Percentage:               Fe               Br  

                               =        25.8%      +         74.1%  

                                =       99.9 % ~ 100%  

  

  

  

Activity 5: Know my percentage!  

A. Solve the percentage composition of an underlined atom being asked in a 

compound.  

1. Na2S  

2. Fe(OH)2  

3. CaSO4  

4. Al(HCO3)3  

5. Zn(ClO2)2  

  

B. Solve the percentage composition of all atoms in a compound  

1. AlCl3  

2. K2O  

3. NaBr  

4. Zn(OH)2  

5. Ag3PO4  
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Determining the Chemical formula from the Percent Composition of a 

compound  

There are two types of formula (Empirical and Molecular formulas)  

* Empirical Formulas the simplest whole number ratio of atoms in a compound  

* Molecular Formula shows how many atoms of each element are present in a  

molecule or compound.   

  

Activity 6: Am I Molecular or Empirical Formula?  

Identify whether the following formulas the following are molecular or empirical.  

1. CH6  

2. C2H2  

3. MgBr  

4. C2H4O  

5. C8H8S4  

6. Fe2(SO4)2  

7. All3(PO4)3  

8. Fe2O3  

9. C6H12O6  

10. H2O  

  

Steps for determining an Empirical Formula  

1. Start with the number of grams of each element, given in the problem.  

* If percentage are given, assume that the total mass is 100 grams so that the 

mass of each element = the percent given.  

2. Convert the mass of element to moles using the molar mass/ atomic weight   from 

the periodic table of elements.  

3. Divide the mole value by the smallest number of moles calculated.  

4. Round to the nearest whole number. This is the mole ratio of the elements and is 

represented by subscripts in the empirical formula.  

* If the number is too far to round (X, 1~X. 9) then multiply each solution by the 

same factor to get the lowest whole number multiple.  

Examples:  

1. If one solution is 1.5, then multiply each solution in the problem by 2 to                  

get 3.  
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2. If one solution is 1.25, then multiply each solution in the problem by 4 to get 5.  

Example #1  

NutraSweet is 57.14% C, 6.16% H, 9.52% N, and 27.18% O. Calculate the Empirical 

formula of NutraSweet and find the molecular formula. (The molar mass of 

NutraSweet is 294.30 g/mol)  

Start with the number of grams of each element, given in the problem. If percentages 

are given, assume that the total mass is 100 grams so that the mass of each element 

= the percent given.  

   

Given:  

      57.14g C  

6.16g H  

9.52g N  

27.18g O  

Convert the mass of each element to moles using the molar mass from the Periodic 

Table of Elements.  

Given:         (PT) Periodic Table of Elements                 

57.14g C X  1mol C/12.0g C = 4.76mol C  

6.16g H  X  1mol H / 1.01g H = 6.10mol of H  

9.52g N X  1mol N/ 14.0g N = 0.68mol of N  

27.18g O X 1mol O/ 16.0g O = 1.70 of   

Divide each mole value by the smallest number of moles calculated. Round off to the 

nearest whole number.  

Given:          (PT) Periodic Table of Elements                 

57.14g C X  1mol C/12.0g C = 4.76mol C/0.68mol = 7  

6.16g H  X  1mol H / 1.01g H = 6.10mol of H/0.68mol = 8.97 or 9  

9.52g N X  1mol N/ 14.0g N = 0.68mol of N/0.68mol = 1  

27.18g O X 1mol O/ 16.0g O = 1.70 of O/0.68mol = 2.5   

  

This is the mole ratio of the elements and is represented by subscripts in the 

empirical formula  

Note:  If the number is too far to round (X, 1~X.9) then multiply each solution by 

the same factor to get the lowest whole number multiple.  

    8.97 = 9   

*while 2.5 is the number too far to round  
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Given:                (PT) Periodic Table of Elements                 

57.14g C X  1mol C/12.0g C = 4.76mol C/0.68mol = 7(2) = 14   

6.16g H  X  1mol H / 1.01g H = 6.10mol of H/0.68mol = 8.97 or 9(2) = 18  

9.52g N X  1mol N/ 14.0g N = 0.68mol of N/0.68mol = 1(2) = 2  

27.18g O X 1mol O/ 16.0g O = 1.70 of O/0.68mol = 2.5 (2) = 5  

  

Empirical Formula = C14H18N2O5  

Using a table of example number 1. (Shorter Way of determining the Empirical Formula)  

  %~mass  Periodic 

table  

Mass- 

moles  

Divide by 

small 

mole  

  Multiply 

until 

whole  

Final 

ratio  

Element    Molar mass  moles          

C  57.14g  1mol/12.0g  4.76 

moles  

4,76/0.68  7 moles  2  14  

H  6.16g  1mol/1.0g  6.16  

moles  

6.16/0.68  9 moles  2  18  

N  9.52g  1mol/14.0g  0.68 

moles  

0.68/0.68  1 mole  2  2  

O  27.18g  1mol/16.0g  1.70 

moles  

1.70/0.68  2.5 

moles  

2  5  

  

Empirical Formula = C14H18N2O5  

  

EF Mass of C14H18N2O5  

          C               +                  H           +        N           +        O  

=      14(12.0g)     +       18(1.01g)          +    2(14.0g)    +   5(16.0g)  

=       168g          +       18.18g               +     28.0g       +      80.0g  

=       294.18g/mol  

  

Now, we can find the molecular formula by finding the mass of the empirical formula 

and by setting up a ratio:  

Determine the n (subscript) for molecular formula  

                                                       Given Molar mass  

n  =    

                                  Computed Molar mass  
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294.30g/mol  

                                   =    

                                         294.18g//mol    

                                 =   1  

  

                         =  C14H18N2O5   (1)  

     MF          =  C14H18N2O5  

  

 NutraSweet        --->     Empirical Formula     ---->    Molecular Formula  

      C14H18N2O5                                        (C14H18N2O5)n  

                                               (C14H18N2O5)1  

  

Empirical Formula:  

                C14H18N2O5  

  

Example # 2. With empirical and molecular formulas.  

          A compound is 43.7% Phosphorus and 56.3% of Oxygen. The molar mass of 

the compound is 284g/mol. Calculate the empirical and molecular formulas of the 

compound.  

  %~ 

mass  

Periodic 

table  

Mass- 

moles  

Divide by 

small 

mole  

  Multiply 

until 

whole  

Final 

ratio  

Element    Molar mass  moles          

P  43.7g  1mol/31.0g  1.41g/mol  1.41/1.41  1  2  2  

O  56.3g  1mol/16.0g  3.52g/mol  3.52/1.41  2.4~2.5  2  5  

EF  = P2O5   

  

Calculated molar mass P2O5  

                                         P              +             O  

                            =      31.0g (2)        +        16.0g (5)  

                            =      62.0g            +         80.0g  

                            =      142.0g/mol  
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 To determine the molecular formula  

                              

 

 

 

 

 

 

                         Empirical Formula               Molecular Formula  

                                P2O5                                           ( P2O5)  X  n                                                                                                       

( P2O5)  X  2   

     P4O10  

  

  Activity 7. What is My Molecular and Empirical Formula?  

Determine the EMPIRICAL and MOLECULAR FORMULAS of the given sample.  

  

A sample consists of 20.3g of Carbon, 5.1g of Hydrogen and 7.9g of Nitrogen. 

Determine the Empirical and Molecular formulas of the substance with a molar 

mass of 234.4g/mole.  

  

  %~mass  Periodic 

table  

Mass- 

moles  

Divide 
by  

small 

mole  

Final 

ratio 

for EF  

Multiply 

until 

whole  

Final 

ratio 

for MF  

Element    Molar 

mass  

moles          

                

                

                

                

𝑛 =   
Given molar mass

Calculated molar mass
 

n =   
284 g/mol

142.0 g/mol
 

n =   2 
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What’s More  

   

Good job! You have already mastered how to solve the percentage composition of a 

compound.  

Try to answer the following:  

1. Direction: Given the following compounds and molar of the elements, which of 

the following compounds contains the greatest % of Carbon by mass?  

A. CH4  

B. C5H2OH  

C. C6H12O6  

D. CO2  

  

2. Determine the molecular formula of the following given the empirical formula 

and molecular mass.  

A. EF = NO2, 92.5g = molecular mass  

B. EF =NaPO3, 305.9g = molecular mass  

  

What I Have Learned  
  
Now that you’ve learned a lot from this module, let us summarize 

our lesson.  Fill in the blanks with the appropriate word or phrase that will correctly 

complete each of the sentences about percentage composition.  

  

Fill in the blanks.  

1. The simplest whole number ratio of atom in a compound is___________.  

2. The total percentage of all the element in a compound is___________.  

3. It represents the actual number of each atom in a compound is___________.  

4. A breakdown of how much of the mass of any sample compound comes from each 

element in the compound is___________.  

5. The unit used for molar mass is___________.  
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What I Can Do  
  
 

 

Excellent! You are very close to end. It’s now time to put those learning 

into application. Are you excited?   

 

Direction: Look for 5 commercial products at home and list down the amount of 

ingredients, present in the product, in grams or in percent on a clean 

sheet of paper.  

 

Assessment  

  
Good Job! Let’s test what you have learned from our lesson. Now, I want you to 

read carefully and answer the questions below  

Multiple Choice. Choose the letter of the best answer. Write the letter of your chosen 

answer on a separate sheet of paper.  

1. The formula that indicates simplest number of the elements in a compound is 

the known as _____.  

a. Empirical formula    c.  Structural formula  

b. Molecular formula    d.  Simplest formula  

2. What is the number of moles of oxygen in H2O?  

a. 0.88 mol     c.  0.90mol  

b. 0.89 mol     d.  1.0mol  

3. What is the formula mass of Ag2CO3; if Ag=23g, C=12g, and O=16g are their 

atomic weights?  

a. 275.0g/mol     c.  275.9g/mol  

b. 275.5g/mol     d.  275.8 g/mol  

4. Which of the following is the correct representation of sulfate ion?  

a.  SO4
-3     c.  SO3

-2  

b. SO4
-2      d.  S-2  

5. Which of these is the correct formula of Iron (III) Sulfite?  

a. Fe2(SO4)3     c.  Fe3(SO4)2  

b. Fe(SO3)2     d.  FeSO3  

 

 



20 
 

6. How many moles on iron does 25.0g of Au represent, if the molar mass of Au is 

197.0g?  

a. 78.8mol      c.  7.88 mol  

b. 78.0mol      d.  0.78mol  

7. A compound is formed when 1 atom of sulfur combines with 3 atoms of oxygen. 

What is the correct formula of the compound?  

a. S3O       c.  (SO)3  

b. SO3       d.  (SO2)3  

8. Tetraphosphorus trisulfide is used on the tops of “strike anywhere” matches. The 

formula for tetraphosphorus trisulfide is ___.  

a. P2S5       c.  P3S4  

b. P4S3       d.  P2S3 

9. Which of the following is an empirical formula?  

a. C3H6       c.  C2H6  

b. C3H5       d.  C4H10  

10. What is the percentage composition of AlCl3 with molar mass of 133.5g?  

a. Al = 19.5%, Cl= 80.5%    c.  Al = 80.0%. Cl= 20.0%  

b. Al = 20.0%, Cl= 80.0%    d.  Al = 80.5%, Cl =19.5%  

11. The molar mass of caffeine is 194.2g/mol. What is its molecular formula?  

 a. C6H10O2N4      c.  C6H8O2N4 

b. C8H10ON2      d.  C8H10O2N4  

12. A compound consists of 75.0% Magnesium and 25.0% of Oxygen by mass. What 

is its empirical formula?  

a. MgO2      c.   MgO 

b. Mg2O      d.  Mg2O2  

13. What is the number of hydrogen atom in (NH4)4SO4?  

a. 2       c.  6  

b. 4       d.  8  

14. A compound with an empirical formula of CH is found to have a molar mass of  

26.04g/mole. What is its molecular formula?  

a. C2H4      c.  C2H2  

b. C4H4      d.  C3H6  

15. What is the percentage composition of Br in a 14.80g sample that contains 

10.97g of Bromine?  

a. Br=25.9%     c.  Br=74.1%  

b. Br=19.8%     d.  Br=80.2%            
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Source: https://sciencenotes.org/periodic-table-with-atomic-mass/  
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EDITOR’S NOTE   

This Self - Learning Module (SLM) was developed by DepEd  

SOCCSKSARGEN with the  primary objective of preparing for and addressing  

the new normal. Contents of this module were based on DepEd’s Most  

Essential Competencies (MELC). This is a supplementary material to be used  

by all learners of SOCCSKSARGEN Region in all public schools beg inning SY  

2020 - 2021 . The process of LR development was observed in the production of  

this module. This is Version 2.0. We highly encourage feedback, comments,  

and recommendation.   

  

For inquiries or feedback, please write or call:   

Department of Education  –   SOCCSKSARGEN   

Learning Resource Management System (LRMS)   

  

Regional Center, Brgy. Carpenter Hill, City of Koronadal   

Telefax No.: (083) 228 8825 / (083) 228 1893   

Email Address:  region12@deped.gov.ph   

  

  


