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Endothermic and Exothermic Reactions for 8th Graders

Standards Addressed

8.3.13 Explain that energy cannot be created or destroyed but only changed from one form into another

8.3.14 Describe how heat can be transferred through materials by the collision of atoms, or a cross space by radiation, or if the material is fluid, by convection currents that are set up in it that aid the transfer of heat

Objectives

Students Should Be Able to (SSBAT)

· Recognize that some chemical reactions absorb heat from the surroundings

· Recognize that some chemical reactions give off heat to the surroundings

Required Materials

3 13 x 100 mm test tubes/pair of students

2 g each of NaCl, NH4Cl (anhydrous), and CaCl2 (anhydrous)/ pair of students  (CaCl2 is deliquescent and needs to be kept covered)

1 wash bottle/pair of students

deionized water

3 test tube stoppers/ pair of students

grease pencil or labels

1 test tube rack/pair of students

1 thermometer/pair of students

Lesson Introduction

Make certain safety rules are discussed. Begin by cautioning students about safety.  Have the students wear gloves and goggles.  There should be no eating or drinking in lab.  Make sure no students aim test tubes at other students.  Caution students to keep chemicals away from face.  Clean up spills immediately.  The students should wash their hands after the experiment.  No horseplay is allowed.  These chemicals can be toxic if ingested.  Explain to the students that the reactions for this experiment are dissolution reactions.  The solids dissolve when placed in water and disappear or dissolve because of their attraction to water.  We are observing heats of solution, which can be exothermic (gives off heat) or endothermic (absorbs heat).  Chemical energy is converted to heat energy.  The energy is transferred by contact or radiation or atomic collisions.  Explain to the students that these chemicals are ionic compounds and dissociate to form ions in water.  The instructor should explain that NH4+ is a polyatomic cation that stays together when dissolved in water.  Explain that when placed in water, NaCl dissociates to form Na+ ions and Cl- ions.  NH4Cl dissolves to form NH4+ and Cl- ions.  CaCl2 dissolves to form Ca2+ and Cl- ions.  Explain that these are attracted to polar water molecules and separate when dissolved so that the students can correctly write equations.

Procedure

1. Measure and record the temperature of the water in a journal or on the worksheet.
2. The students should measure powder the size of a quarter on a spatula of the salt they are to work with and place it in a test tube.  If it is CaCl2, it should be kept covered.

3.  Add a small amount of water to the salt.  Mix until dissolved.  Measure and record the temperature when a change in temperature is noticed by touching the test tube with their hands.

4.  Repeat the dissoving and measuring the temperature of the solution for the other two salts.  

Closure

Have the students write the equations for the ionic equations on the worksheet or in a science journal and ask them to think of practical applications for these reactions.  These reactions can be used to make hot and cold packs.  Hot packs are packaged chemicals that when mixed or shaken give off heat (exothermic) to keep hands warm for a football game or for hot packing an injury.  Cold packs work the same way.  They are packaged chemicals that when mixed absorb heat (endothermic) from the surroundings and can be used for sprained ankles, etc.

Assessment

Observe for students working safely and productively.  The worksheet may be graded.

This exercise has been modified from http://129.93.84.115/Chemistry/DoChem/DoChem093.html
Worksheet







Name_______________________________







Partner’s Name_______________________







Class Period_______________

Observations for dissolution of CaCl2
Observations for dissolution of NH4Cl

Observations for NaCl

1. In your own words, what does “exothermic” mean?  Which salt dissolves to give an exothermic reaction?

2. Explain the term “endothermic.”  Which salt dissolves to give an endothermic reaction?

3. Write the net ionic equations for the dissolving process for all three reactions.

a.  

b.

c.  

4. Explain how these reactions could be put to practical use.

Suggested Answers to Questions

1.  Exothermic means that heat is given off by the reaction to the surroundings.  CaCl2 when dissolved has an exothermic dissolution reaction.

2.  Endothermic means that heat is taken up by the solution from the surroundings when dissolved.  NH4Cl has an endothermic dissolution reaction.

3.  a.  CaCl2 (s)  + H2O

Ca2+ (aq) + 2 Cl- (aq)

b.  NH4Cl (s) + H2O 

NH4+ (aq) + Cl- (aq)

c.  NaCl (s) + H2O 

Na+ (aq) + Cl- (aq)

4.  These reactions could be used for hot or cold packs to be used for injuries, or to generate or remove heat on a larger scale in a chemical type of generator.

