
University of Florida Chemistry Outreach Program 

          Temperature of Reactions 
 
Estimated time: 50 mins. + 10 mins. clean-up 

 
Topics: Endothermic vs. exothermic reactions, Graphing, Temperature probes, SC.A.1.3 
 
Introduction: Exothermic and endothermic are terms that describe the change of heat during a reaction.   

Exothermic reactions release heat because the energy of the system has dropped, so the excess 
energy is left as heat.  This will cause a steady increase in temperature in the beginning of the 
reaction until most the reactants have reacted.  Endothermic implies heat is taken in by the reaction 
because the energy of the system has increased.  This will create a steady drop in temperature. 

 
Objective: This experiment uses computerized temperature probes to graph temperature changes in a reaction  

over time.  Baking soda and citric acid demonstrate temperature decreasing during an endothermic 
reaction while baking soda and calcium chloride in water is an exothermic reaction that releases 
heat.  The graphs show the linear relationship of heat energy changing in exothermic and 
endothermic reactions over time.  Students get to explore the concept of energy needed to break 
bonds and energy released when new chemical bonds form.  They can experiment themselves using 
isopropanol and water to get a cold solution. 
 

Materials: -Computers    -Baking soda 
-Temperature probes   -Calcium Chloride 
-DI Water     -Citric acid 
-Isopropanol    -styrofoam cups      
-weigh boats    -tablespoons 
-large beakers    -vials (film canisters) 
 

Safety:      -Remind students there is NO eating or drinking during lab. 
-Do not let the students handle the temperature probes on their own.  They should be supervised    
  near the temp. probes and laptops at ALL times. 
-Do not have the students perform the baking soda reactions.  These are meant as demonstrations  
  because they use hazardous chemicals that require strict supervision. 
-Watch for bubbling during the exothermic reaction because solution gets hot and releases gas, CO2. 
-If isopropanol gets in the eyes or on the skin wash sufficiently with water, and if discomfort  
  continues contact medical personnel. 

 -Clean up all spills immediately. 
 
Procedure:  

Demonstration Portion: 
1. Discuss concept of energy being absorbed or released as heat causing the temperature to change.  

Bonds breaking=energy absorbed (endothermic), bond forming=energy released (exothermic). 
2. Setup temperature probe computer program and explain it measures temp. changes. 
3. Exothermic: Combine baking soda and calcium chloride solids (2:1 ratio) in large beaker.  Fill cup 

with about 15mL of DI water.  Put temp. probe in beaker and add water.  Immediately start 
collecting temperature points.  Over time the reaction should cause an almost linear increase in 
temperature. 

4. Endothermic: Add about 10g of baking soda to a large beaker.  Put temp. probe in beaker and add 
roughly 15mL of citric acid.  Immediately begin collecting temperature data and stir solution with 
probe.  This reaction should show a steady decrease in temperature. 

 



Procedure (cont.):  
Exper imenting Portion: 
5. Pass out cups and vials to all the students. 
6. Put labeled bottles of isopropanol and DI water on each table. 
7. Allow students to fill vial full with water and add to cup.  Then they fill vial with the alcohol and add 

to cup.  While swirling the solution in their cups the temperature should begin to decrease.    
8. Have them write down observations about what happened over time and then demonstrate using the 

temperature probe.  Ask: Is this an exothermic or an endothermic reaction?? 
9. Clean up. All waste can go in trash. 

 
Discussion:  

1. What happened during the first reaction? Was the slope of the temperature versus time graph 
positive or negative? So was this an exothermic or endothermic reaction? 

2. What happened during the second reaction? What was the slope of the graph? So was this an 
exothermic or endothermic reaction? 

3. How can baking soda cause the temperature to rise and to fall when mixed with different 
compounds? 

4. Why do exothermic reactions get hot? And why do endothermic reactions cool down? 
 

Exothermic reactions release heat because the products are less energy than the reactants.  Heat 
accounts for this extra energy and can be identified by a rising temperature.  Endothermic reactions 
get cold because energy is needed to form the products, which are higher energy than the reactants.  
Usually energy is needed to break bonds and energy is released when bonds form.  Baking soda with 
calcium chloride in water is a exothermic reaction which showed show a definite rise in temperature 
over time.  Baking soda combined with citric acid requires energy, or is endothermic, so the 
temperature should decrease.  Baking soda combining with different compounds causes different 
bonds to break and reform, which is what causes the temperature fluctuations in the different 
reactions.  Isopropanol and water is a safe reaction the kids can try.  This is an endothermic reaction, 
so their cups will get cold.  Discuss how quickly they noticed the cups begin to cool and relatively 
how cold did they get (as cold as ice?). 
Exothermic reaction:  NaHCO3(s) + CaCl2(s)   !   CaCO3(s) + NaCl(aq) + HCl(aq) 
         NaHCO3(s) + HCl(aq)  !   H2O(l) + CO2(g) + NaCl(aq) 
Endothermic reaction: H3C6H5O7(aq) + 3NaHCO3(s) !  3CO2(g) + 3H2O(l) +NaC6H5O7(aq) 

   
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


