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Introduction

In the world of chemistry, converting between units is a daily task that students, teachers, and professionals

perform with precision. One of the most common conversions is from moles to grams, a process that bridges the

abstract concept of moles with the tangible weight of substances. Whether you’re a high �school student tackling

stoichiometry problems, a university chemistry major working on lab reports, or a teacher preparing engaging

worksheets for your class, understanding mole �to �gram conversion is essential.

This article offers a comprehensive guide to mastering mole �to �gram conversions. We’ll explore the fundamentals of

moles and grams, walk through the conversion process step by step, and provide a variety of worksheets and

practice problems to reinforce learning. By the end, you’ll be able to confidently convert between these units and

create effective worksheets that help students grasp this crucial concept.

What Is a Mole?

A mole is a unit of measurement in chemistry that represents a specific amount of a substance. It’s defined as the

amount of any substance that contains the same number of entities (atoms, molecules, ions, etc.) as there are

atoms in exactly 12 grams of pure carbon �12. This number is known as Avogadro’s constant:

1.  Avogadro’s Constant (NA) = 6.022 /× /1023 entities per mole.

2.  It provides a bridge between the microscopic world (atoms and molecules) and the macroscopic world 

(grams and kilograms).

In practical terms, a mole allows chemists to count particles by weighing them. For example, one mole of water

(H2O) contains 6.022 /× /1023 water molecules and weighs 18.015 /g.

What Is a Gram?

A gram is a metric unit of mass. It’s defined as one-thousandth of a kilogram, which is the base unit of mass in the

International System of Units (SI). Grams are used to measure the mass of substances in everyday life and in

scientific contexts. Unlike moles, grams are a direct measure of weight, making them intuitive for most people.

Why Convert Between Moles and Grams?

Converting between moles and grams is vital for several reasons:

•  Stoichiometry: Calculating reactant amounts, product yields, and limiting reagents in chemical reactions.

•  Lab work: Preparing solutions, calculating concentrations, and measuring reagents accurately.

•  Educational assessment: Testing students’ understanding of fundamental chemical concepts.

•  Industrial processes: Scaling up reactions from the laboratory to production volumes.

Accurate conversion ensures that reactions proceed as planned and that safety protocols are followed.

The Conversion Formula



To convert moles to grams, you use the following relationship:

Mass (g) = Moles (mol) × Molar Mass (g /mol<sup>"�1</sup>)

Where:

•  Moles (mol): The amount of substance you have.

•  Molar Mass (g /mol"�1): The mass of one mole of the substance, typically found on the periodic table or 

calculated from the molecular formula.

Conversely, to convert grams to moles, you rearrange the formula:

Moles (mol) = Mass (g) ÷ Molar Mass (g /mol<sup>"�1</sup>)

Calculating Molar Mass

To determine the molar mass of a compound, sum the atomic masses of all atoms in its chemical formula. For

instance:

1.  Water (H2O): 2 × 1.008 /g /mol"�1 (hydrogen) + 15.999 /g /mol"�1 (oxygen) = 18.015 /g /mol"�1.

2.  Glucose (C6H12O6): 6 × 12.011 + 12 × 1.008 + 6 × 15.999 = 180.156 /g /mol"�1.

Use accurate atomic masses from a reliable source, such as the IUPAC periodic table.

Step �by �Step Conversion Example

Let’s walk through a practical example: Convert 3.5 /mol of sodium chloride (NaCl) to grams.

1.  Find the molar mass of NaCl:

Na = 22.990 /g /mol"�1

2.  Cl = 35.453 /g /mol"�1

3.  NaCl = 22.990 + 35.453 = 58.443 /g /mol"�1

•  Mass = 3.5 /mol × 58.443 /g /mol"�1 = 204.560 /g.

Common Mistakes to Avoid

•  Using incorrect atomic masses: Always use the most recent atomic weights.

•  Ignoring significant figures: Match the precision of your answer to the least precise measurement in the 

problem.

•  Mixing units: Ensure that molar mass is expressed in g /mol"�1 before performing the calculation.

•  Misreading the chemical formula: Pay attention to subscripts and oxidation states.

Worksheet Templates for Teaching

Below are several worksheet templates that you can adapt for different learning levels. Each worksheet includes a

brief explanation, a set of practice problems, and answer keys. Feel free to copy, modify, and print these

worksheets to suit your classroom needs.

Worksheet 1: Basic Moles to Grams Conversion

Target audience: High �school students (grade 10–12).

•  Objective: Convert simple ionic and covalent compounds from moles to grams.

•  Skills: Calculating molar mass, applying the conversion formula, rounding to correct significant figures.



Problems

1.  Convert 2.0 /mol of calcium carbonate (CaCO3) to grams.

2.  Convert 1.5 /mol of ammonia (NH3) to grams.

3.  Convert 0.75 /mol of sulfuric acid (H2SO4) to grams.

4.  Convert 4.2 /mol of potassium iodide (KI) to grams.

5.  Convert 3.0 /mol of methane (CH4) to grams.

Answer Key

1.  CaCO3 = 40.078 + 12.011 + 3×15.999 = 100.086 /g /mol"�1; Mass = 2.0 /mol × 100.086 /g /mol"�1 = 200.17 /g.

2.  NH3 = 14.007 + 3×1.008 = 17.031 /g /mol"�1; Mass = 1.5 /mol × 17.031 /g /mol"�1 = 25.55 /g.

3.  H2SO4 = 2×1.008 + 32.065 + 4×15.999 = 98.079 /g /mol"�1; Mass = 0.75 /mol × 98.079 /g /mol"�1 = 73.56 /g.

4.  KI = 39.098 + 126.904 = 166.002 /g /mol"�1; Mass = 4.2 /mol × 166.002 /g /mol"�1 = 697.21 /g.

5.  CH4 = 12.011 + 4×1.008 = 16.043 /g /mol"�1; Mass = 3.0 /mol × 16.043 /g /mol"�1 = 48.13 /g.

Worksheet 2: Intermediate Conversion with Mixed Units

Target audience: College chemistry students.

•  Objective: Convert moles to grams and grams to moles, including solutions and mixtures.

•  Skills: Unit analysis, significant figures, handling mixtures.

Problems

1.  A 0.500 /L solution of sodium hydroxide (NaOH) has a concentration of 0.200 /M. Calculate the mass of NaOH 

in the solution.

2.  How many moles of glucose (C6H12O6) are present in 180.0 /g of the compound?

3.  Convert 250.0 /g of magnesium oxide (MgO) to moles.

4.  Given 5.00 /mol of nitrogen gas (N2), determine the mass of the gas.

5.  In a reaction, 2.00 /mol of potassium permanganate (KMnO4) reacts with an excess of sulfuric acid. Calculate 

the mass of KMnO4 used.

Answer Key

1.  NaOH molar mass = 22.990 + 15.999 + 1.008 = 39.997 /g /mol"�1; Moles = 0.200 /M × 0.500 /L = 0.100 /mol; Mass = 

0.100 /mol × 39.997 /g /mol"�1 = 4.00 /g.

2.  Glucose molar mass = 180.156 /g /mol"�1; Moles = 180.0 /g ÷ 180.156 /g /mol"�1 = 0.999 /mol "H 1.00 /mol.

3.  MgO molar mass = 24.305 + 15.999 = 40.304 /g /mol"�1; Moles = 250.0 /g ÷ 40.304 /g /mol"�1 = 6.20 /mol.
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