Endothermic/Exothermic Lab

Introduction:
When many ionic compounds are dissolved in water, heat is either given off (exothermic) or absorbed (endothermic).  In this lab, you will be examining this phenomenon with some common ionic compounds.

How to do the lab:
Basically, the lab procedure for this is fairly simple (it will vary, however, depending on the independent variable you choose).  Measure out the water and place it into a flask, making sure to find its temperature before adding the salt.  Measure out a quantity of salt and place it into the flask, swirling to make sure it all dissolves.  While you swirl it, you should take temperature readings every thirty seconds.  When the temperature remains steady for two minutes, you may stop your trial.

The dependent variable for this lab is the temperature change of the solution.  You will determine the independent variable for yourself – some ideas will be given during a class brainstorming session.
To ensure that we don’t run out of chemicals, use no more than 8.0 grams of the solute for any trial.  In order to ensure that you have a measurable temperature change, don’t use more than 75 mL of water for any trial.
Things to keep in mind:

· Wear your goggles at all times during the lab!  If you must take them off, go out into the hall first.

· Make sure you wash your hands twice after doing this lab to ensure they’re clean.

· It is important to take temperature readings before you add the salt to the water as well as after – otherwise, you won’t know how much temperature change took place!

· Make sure to swirl the salt in the flask until it has all dissolved!

Notes for teachers:

This lab is meant to be an introductory lab for experimental design in a middle school physical science class.  It may also be used in an introductory chemistry course, as written.  

Depending on the style of lab write-up you prefer, this lab can be done in a number of different ways.  If you have a very formalized lab write-up style, you can have the students do this in that format without trouble.  If, on the other hand, you have a looser style of write-up, you can suggest to students ways that they might best present their information, or even provide them with a worksheet to fill out with the information you’d like.

Either way, it’s important that you give your students relative autonomy when doing this lab.  This means that they may guess incorrectly, or come up with a perfectly valid result.  Make sure your students know that you are grading their effort and scientific rigor rather than the final result, and they should get by without too much trouble.

Safety:  Students should wear goggles at all times during this lab.

Equipment:  All you need is water, beakers (or equivalent), and the salts to use.  I recommend you use salts such as calcium chloride, ammonium chloride, and magnesium sulfate, though nearly any salt will work fine.  Important note:  Many salts are toxic and nitrates are frequently explosive when dry heated.

Variables to change:  The salt, the quantity of salt used, the amount of water, temperature, or anything else they’d like to try.

Disclaimer:  By using this lab, you assume all risk and responsibility for anything that happens as a result, and you hold Cavalcade Publishing and Ian Guch totally blameless for any consequences.  It is highly suggested that you try this lab on your own before using it with students, and if you don’t feel completely comfortable that your students can do this lab safely, do not perform this lab!  It is much better for students to miss out on a learning opportunity because of over-cautiousness than for them to be injured or killed because of overconfidence.
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