
University of Florida Chemistry Outreach Program 
               Chemical Reactions  
 
Estimated time: 50 mins. + 10 mins. clean-up 
 
Topics: Chemical symbols and equations, Reactions, Indicators, SC.H.1.3 
 
Introduction: Chemical reactions occur when to molecules come together to form new products.  In our bodies  

and environments chemical reactions occur continuously to help run our lives.  During a reaction, 
chemical bonds are broken and remade.  Usually chemical reactions are characterized by gas 
evolving, bubbling, color change, heat/cold, or precipitation.  These events single a change in energy 
or solubility of the compounds, meaning new products were generated.  Chemical reactions can be 
defined by a chemical equation in which reactants and products are characterized by chemical 
symbols. 

 
Objective: This expt. was designed to address the changes that indicate a chemical reaction has occurred.  The  

reaction creates heat, causes an indicator to change color, bubbles furiously, and releases a gas.  All 
these physical and chemical changes indicate a reaction has occurred.  WeÕll also deal with chemical 
symbols and determining which compounds are reactants and which are products in a chemical 
equation.  Lastly, students will learn about gases forming and indictors identifying whether a 
solution is acidic or basic. 

 
Materials: -Baking soda    -weight boats (for chemicals) 

-Calcium Chloride    -tablespoons 
-Phenol Red indicator   -markers 
-small glass vials (10mL)   -water source 
-ziplock bags (sandwich size) 

 
Safety:      -Remind students there is NO eating or drinking during the lab.   

-CO2 is produced in the bags.  Make sure the area is well-ventilated before releasing all the gas. 
-Do not let students ingest baking soda or calcium chloride.  Avoid contact with eyes or mouth.  If           
  ingested in small amounts neither are toxic, but in larger amounts give student full glass of water    
  and contact medical facility. 
-Watch for bags exploding.  Ensure the students shake the bag away from their faces and clothes.   
  Once bags get tightly filled with gas, release the CO2.  If the bag does explode all the products are  
  non-toxic and can be washed off. 
-The bags can be disposed of in the trash because all products are non-toxic. 

 
Procedure:   

1. Distribute ziplock bags and vials to every student. 
2. Break students into groups of about 4-5.  Give each group a weight boat full of each compound 

separately with tablespoons to distribute.  
3. Tell the students to place 1 tbs. of calcium chloride and 2 tbs. of baking soda in their ziplock bag. 

(Do not change amounts or bag will burst!!)   
4. Get volunteer to put 10mL of water + indicator into each vial.  Organize students in a line to get 

water. 
5. Place vial upright in bag and remove as much air as possible when sealing the bag. 
6. Once ready to observe tip over vials and squish compounds together in water.  Make observations 

about what occurs during the reaction.  
7. Discuss reaction, what was formed, and what was observed. 

 
 



 
Discussion:  

1. Does anyone know what chemical symbols or chemical equations are? 
2. Who uses baking soda and what is its chemical symbol? What is calcium chloride and what is its 

symbol? 
3. What happened during the reaction? What did you see and feel? 
4. What do you think was made during the reaction? What type of gas is in your bags? 
5. What in our world produces carbon dioxide? And what makes oxygen using carbon dioxide? 

 
During this reaction baking soda, NaHCO3, is combined with calcium chloride, CaCl2 in water.  The 
chemical equation for the reaction is shown here: 

    NaHCO3(s) + CaCl2(s)     CaCO3(s) + NaCl(aq) + HCl(aq) 
    NaHCO3(s) + HCl(aq)    H2O(l) + CO2(g) + NaCl(aq) 

Therefore, CaCO3 or calcium carbonate, which is the main component of chalk, is produced during 
the reaction.  Also, NaCl and H2O make a salt water mixture in the bag.  Lastly, the gas in the bag is 
carbon dioxide, which is exhaled from our bodies and then taken in by plants, so they can generate 
oxygen.  The reaction bubbles to release the gas and gets hot because it is exothermic and releases 
energy from chemical bonds that were broken.  Exothermic means energy out and endothermic is 
energy into reaction. -Watch for bags exploding.  Ensure the students shake the bag away from their 
faces and clothes.  Once bags get tightly filled with gas, release the CO2.  If the bag does explode all 
the products are non-toxic and can be washed off. 
  

Source:     This lab is modified from GEMS Chemical Reactions manual. 

 
 


