Exploration Guide: Balancing Chemical Equations

Name ____________________________  Period ______________-
Top of Form

Bottom of Form

In any chemical reaction, existing substances are transformed into different substances by breaking and re-forming the chemical bonds that hold their component atoms together. Our bodies are constantly engaged in a multitude of chemical reactions. When you eat a sandwich, the chemical changes begin almost immediately when the saliva in your mouth reacts with the starches in the bread to create simpler sugars. When the food reaches your stomach, chemicals secreted there by the stomach and the pancreas break down proteins into amino acids. The pancreas also secretes chemicals that break down fats. 

Further along in the digestive process the products of these reactions are absorbed through the walls of the intestines and are ultimately used as building blocks for body structures or as sources of energy for the body's activities. 

Chemical reactions are represented using chemical equations, which include the molecular formulas for each reaction component and coefficients, which indicate the relative numbers of each component molecule. 

Balancing Chemical Equations

In this activity, you will explore the nature of chemical reactions, focusing especially on the numbers of each type of atom that is part of the reaction. 

1. In the Gizmotm, select Combination under Choose a reaction. The reaction shown involves molecular hydrogen (H2), molecular oxygen (O2) and water (H2O). In the Equation each molecular formula is preceded by a coefficient, which indicates how many of that particular molecule participate in the reaction. 

a. The molecules on the left side of the equation are called the reactants. What are the reactants in this equation? 

b. The molecules on the right side of the equation are called the products. What is the product of this reaction? 

2. Each of the coefficients in the equation should currently be 1. If not, change the coefficient using the up and down arrows. 

a. How many H2 molecules do you see in the first container? 

b. How many H atoms make up each H2 molecule? 

c. How many O2 molecules do you see in the second container?

d.  How many O atoms make up each O2 molecule? 

e. How many H2O molecules do you see in the third container?

f.  How many H atoms and how many O atoms make up each H2O molecule? 

3. A chemical equation is balanced if equal numbers of each component atom are present on each side of the equation. 

a. With each coefficient set to 1, examine the equation and the containers below. How many H atoms are present on the left side of the equation? How many are present on the right side? 

b. How many O atoms are on the left side of the equation? 
c. How many on the right side? 

d. Is this equation balanced as it stands now? 
e. Explain. 

f. Select Show summary and Show histograms. If the equation is correctly balanced, the Before and After columns of the histogram will be the same for each component atom. Is this equation balanced? Why or why not? 

4. Your goal now is to balance the chemical equation. You balance an equation by adjusting the coefficients until equal numbers of each component atom are present on each side of the equation. Change the coefficients by using the up and down arrows above the containers. (To quickly set a coefficient to a specific value, click on it, type the desired number, and press Enter.) 

a. Set the coefficient for H2 equal to 2. Notice that there are now two hydrogen molecules in the container. What is the total number of hydrogen atoms on the left side of the equation now? 
b. On the right side? 

c. Is this equation balanced? 
d. Explain why or why not. 
e. Confirm your conclusions using the histogram. 

5. Continue to adjust the coefficients, one at a time, until the equation is balanced. 

a. What is your final balanced equation? 

b. How many hydrogen atoms are on each side of the balanced equation? 
c. How many oxygen atoms are on each side? 

d. You may have found that the balanced equation for hydrogen and oxygen forming water is 2H2 + 1O2 
6. Under Choose a reaction, change the reaction type to Decomposition. Balance this equation. What are the coefficients of the balanced equation? Write the final balanced equation on a sheet of paper. 

7. Determine the correct coefficients to balance the equations shown below. Write the full balanced equation (not just the coefficients) on a sheet of paper. 

a. __Na   +    __Cl2 [image: image1.png]


  __   NaCl 

b. __     CaCO3 [image: image2.png]


__     CaO + __     CO2 

Comparing Types of Chemical Reactions

In this activity you will examine four types of chemical reactions - the combination reaction, the decomposition reaction, the single replacement reaction, and the double replacement reaction. 

1. Under Choose a reaction, select Combination. A reaction of this kind, in which two or more reactants combine to form a single product, is called a combination reaction. Adjust the coefficients until the equation is balanced, as you did earlier. Write the balanced equation on a separate sheet of paper. 

2. Under Choose a reaction, select Decomposition. A decomposition reaction is one in which a compound is broken down into simpler products. 

a. What is the compound that is broken down in this decomposition reaction? 
b. What products is it broken down into? 

c. Balance this equation as you did earlier.
d.  What are the coefficients when the equation is balanced? 
e. Write down the final balanced equation. 

f. Compare and contrast what occurs in a combination reaction with what occurs in a decomposition reaction. 

3. Under Choose a reaction, select Single replacement. In a single replacement reaction, atoms of one element replace the atoms of a second element within a compound. In this case, atoms of aluminum (Al) replace hydrogen (H) in the hydrochloric acid (HCl). 

a. How many different reactants are there in this reaction?
b.  What are they? 

c. How many different products are there in this reaction? 
d. What are they? 

e. Adjust the coefficients until the equation is balanced. Write down the balanced chemical equation along with the others that you recorded earlier. 

4. Under Choose a reaction, select Double replacement. In a double replacement reaction atoms are exchanged between two compounds. 

a. Look at the first reactant in the equation, Na2S. What element replaces sulfur in the product? 

b. Look at the second reactant, HCl. What element replaces chlorine in the product? 

c. Balance this equation and then write it down with the others you did previously. 

d. Describe similarities and differences between a single replacement reaction and a double replacement reaction. 

5. Classify each of the reactions below as composition, decomposition, single replacement or double replacement. 

a. AgNO3 + KCl [image: image3.png]


AgCl + KNO3 

b. H2O + SO3 [image: image4.png]


H2SO4 

c. 2KI + Cl2 [image: image5.png]


2KCl + I2 

d. 6NaHCO3 [image: image6.png]


3Na2CO3 + 3H2O + 3CO2 

