Chemical Equations Group Activity and Mini-Lab
This activity addresses the following State of Tennessee 8th grade science standards:

SPI 0807.9.8
Interpret the results of an investigation to determine whether a physical or chemical change has occurred.

SPI 0807.9.10
Identify the reactants and products of a chemical reaction.

SPI 0807.9.11
Recognize that in a chemical reaction, the mass of the reactants is equal to the mass of the products (Law of Conservation of Mass).
Teacher Notes:

This activity is designed to be completed after discussing the Law of Conservation of Mass and how to balance chemical equations.  It consists of the Chemical Equations Group Activity Worksheet and the Chemical Equations Mini-Lab Procedures.  The individual experiment procedures should be cut out and can be laminated.

Students should be placed in groups of 3-4 for on-level and below-level classes (2 students per group for above-level classes).  Each group will be given the Chemical Equations Group Activity Worksheet.  They will work as a group to balance the first set of equations.  Once balanced, they will bring their worksheet to the teacher, who will check their answers.  If all equations in the set are correctly balanced, they may take an experiment card and follow the directions to perform the experiment, then answer the questions in their science notebook.  If the equations are not all balanced, send them back to try again.  (It is the teacher’s discretion whether or not to tell them which equations they have correctly balanced.)

There are 20 equations to be balanced and 4 experiments which may be performed.

Assessment:  The Chemical Equations Group Activity Worksheet and answers to the experiment’s questions in the science notebook will by used for assessment of this activity.  Follow up this lesson with a review worksheet to be completed individually.
Safety Notes:

Safety goggles must be worn while performing the experiments and all safety procedures concerning chemicals must be followed.

Materials needed for Mini-Lab:

For supply table:




For each lab station:

Triple beam balance




One 100 ml or 250 ml beaker
Plastic weighing dishes



Stirring rod

10 ml and 50 ml graduated cylinders


Two droppers, labeled A and B

Baking soda





Test tube rack

Vinegar





One test tube

Ammonia





LabQuest (optional)
Sugar (labeled as Substance A)



Temperature probe
Phenolphthalein





pH probe
Hydrogen peroxide

Potato, cut into small pieces

Chemical Equations Mini-Lab Procedures

Experiment #1






       Wear Safety Goggles!

1.  Measure out 15 g baking soda into a plastic dish.

2.  Using a graduated cylinder, measure out 25 ml of vinegar.

3.  Take the baking soda and vinegar to a lab station.

4.  Pour the baking soda into the beaker.

5.  Add the vinegar to the baking soda and observe what happens.

6.  Answer the following questions in your science notebook.


a.  What did you observe?


b.  Was this a chemical reaction?  How do you know?


c.  What substances are produced from this reaction?

7.  After answering the questions, rinse the equipment with water and return the graduated cylinder and the plastic dish to the supply table.

Experiment #2






       Wear Safety Goggles!

1.  Measure out 10 ml of hydrogen peroxide into a graduated cylinder.

2.  Place several small pieces of potato into a plastic dish.

3.  Take the hydrogen peroxide and potato to a lab station.

4.  Pour the hydrogen peroxide into a test tube.  Using the LabQuest temperature probe, record

     the temperature.
5.  Place the potato into the test tube with the hydrogen peroxide and observe what happens.

6.  Touch the bottom of the test tube.  Using the LabQuest temperature probe, record the

     temperature.
7.  Answer the following questions in your science notebook.


a.  What did you observe?


b.  Was this a chemical reaction?  How do you know?


c.  What substances are produced from this reaction?


Bonus:  Write the balanced chemical equation for this reaction.

8.  After answering the questions, rinse out the test tube and place it back in the test tube rack.

     Rinse out the graduated cylinder and return it to the supply table.  Discard the plastic dish.

Experiment #3






       Wear Safety Goggles!

1.  Measure out 15 g of Substance A into a plastic dish.

2.  Take Substance A to a lab station.

3.  Fill a beaker about half full with water.

4.  Add Substance A to the water and stir with the stirring rod.

5.  Observe what happens and answer the following questions in your science notebook.


a.  What did you observe?


b.  Was this a chemical reaction?  How do you know?


c.  What substances are produced from this reaction?

6.  After answering the questions, rinse out the beaker and return the plastic dish to the supply table.

Experiment #4






       Wear Safety Goggles!

1.  Measure out 5 ml of ammonia into a graduated cylinder.

2.  Measure out 5 ml of vinegar into a graduated cylinder.

3.  Take the ammonia, vinegar, and the bottle of phenolphthalein to a lab station.

4.  Fill a beaker with approximately 100 ml of water.

5.  Add 3 drops of phenolphthalein.  Using the LabQuest pH probe, record the pH.
6.  Using the dropper marked A, add several drops of ammonia to the water in the beaker.

7.  Write down your observations in your science notebook.  Using the LabQuest pH probe,

     record the pH.
8.  Using the dropper marked B, add several drops of vinegar to the water in the beaker.

9.  Write down your observations in your science notebook.  Using the LabQuest pH probe,

      record the pH.

10.  Answer the following questions


a.  Was this a chemical reaction?  How do you know?


b.  Phenolphthalein is an acid-base indicator.  Based on this information, what happened


     in this reaction?


c.  Based on this information, predict the beginning pH of ammonia and vinegar.
11.  After answering the questions, rinse out the beaker and graduated cylinders.  Return the

       graduated cylinders and phenolphthalein to the supply table.

Names of Students in Group________________________________________________________________

Class ________ Date _________________________
Chemical Equations Group Activity Worksheet
For this activity, you will be split into groups.  Work as a group to balance the following chemical equations.  Start with Set #1.  When you think you have the equations in Set #1 balanced, send one person from your group to me to check.  If they are balanced correctly, you may take an experiment card.  If they are not balanced correctly, take the sheet back to your table and try again.  Continue to balance equations and perform experiments until class is over.  At the end of class, turn in this worksheet.
Set #1

1.          CH4  +         O2           CO2  +          H2O

2.          Ag2O            Ag  +          O2
3.          NaBr  +          CaF2            NaF  +          CaBr2
4.          Na  +          H2O            NaOH  +          H2
5.          P  +          O2            P2O5
Set #2

6.          KClO3            KCl  +          O2
7.          Fe  +          O2            Fe2O3
8.          SnO2  +          H2            Sn  +          H2O

9.          KOH  +          H3PO4            K3PO4  +          H2O

10.          Al2O3            Al  +          O2
Set #3
11.          Fe  +          H2O            Fe3O4  +          H2
12.          K  +          MgBr            KBr  +          Mg

13.          NH3  +          I2            NI3  +          H2
14.          CO2  +          H2O            C6H12O6  +          O2
15.          H3PO4  +          HCl            PCl5  +          H2O

Set #4
16.          Al  +          HCl            AlCl3  +          H2
17.          Ca  +          H2O            Ca(OH)2  +          H2
18.          BaCl2  +          H2SO4            BaSO4  +          HCl

19.          Na2SO4  +          CaCl2            CaSO4  +          NaCl

20.          NH3  +          O2            NO  +          H2O

BONUS

21.          C4H10  +          O2            CO2  +          H2O

22.          Ca(OH)2  +          H3PO4      Ca3(PO4)2  +          H2O
ANSWER KEY FOR WORKSHEET
1.          CH4  +         O2           CO2  +   2 H2O
2.       2 Ag2O          4 Ag  +          O2
3.       2 NaBr  +          CaF2           2 NaF  +          CaBr2
4.       2 Na  +         2 H2O           2 NaOH  +          H2
5.        4 P  +         5 O2           2 P2O5
6.         2 KClO3           2 KCl  +         3 O2
7.         4 Fe  +         3 O2           2 Fe2O3
8.          SnO2  +         2 H2            Sn  +         2 H2O

9.         3 KOH  +          H3PO4            K3PO4  +         3 H2O

10.         2 Al2O3           4 Al  +         3 O2
11.         3 Fe  +         4 H2O            Fe3O4  +         4 H2
12.          K  +          MgBr            KBr  +          Mg

13.         2 NH3  +         3 I2           2 NI3  +         3 H2
14.         6 CO2  +         6 H2O            C6H12O6  +         6 O2
15.          H3PO4  +         5 HCl            PCl5  +         4 H2O

16.         2 Al  +         6 HCl           2 AlCl3  +         3 H2
17.          Ca  +         2 H2O            Ca(OH)2  +          H2
18.          BaCl2  +          H2SO4            BaSO4  +         2 HCl

19.          Na2SO4  +          CaCl2            CaSO4  +        2 NaCl

20.         4 NH3  +         5 O2           4 NO  +         6 H2O

21.         2 C4H10  +         13 O2           8 CO2  +         10 H2O

22.         3 Ca(OH)2  +         2 H3PO4      Ca3(PO4)2  +         6 H2O

