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Water as a Solid, Liquid, and Gas
TEACHER INFORMATION
1.
Graphical Analysis version 2.0 or newer is required for use with the NODE wireless sensor platform. For best results, always update to the latest version of the app.

2.
The THERMA sensor module must be attached to the NODE wireless sensor platform to conduct this experiment.
3.
It is important to not expose the NODE and the THERMA sensor to direct steam. It is not water proof or vapor proof. 
4.
The NODE may also get very hot when conducting this experiment. This can damage the NODE. Make sure you keep it away from hot plates and Bunsen burners. 
5.
The sample graph below was made by boiling 300 mL (just over one measuring cup) of ice filled with enough water to just cover the ice in a 500 mL beaker.

6.
Bubbles started to form on the bottom of the container at a temperature of about 43°C. While stirring, these bubbles were released and may appear to students as if the water had begun boiling. A small amount of steam was observed at about 80°C and actual boiling began just under 100°C. 

7.
As an extension, you could compare the length of time that it takes for water to boil with and without a lid. This could tie into your lessons about insulators. In this extension, you may not want to stir the water when boiling in order to more accurately compare the boiling of the water with a lid on. A watch glass can be used as a lid on the beaker.
8.
Review the questions on the Observations Sheet with your students. Be sure they understand that heat is needed to change states from solid to liquid to gas. As heat is removed, substances will change from gases to liquids to solids. Think about water vapor on a cold window or your glasses, or, putting water in the freezer. The cold takes away the heat (that is why we put ice on burns!). As the heat energy is taken away, the particles in the matter move more slowly, the temperature drops, and the state may change. 

9.
Students may have a difficult time understanding why the temperature of the ice water does not go up very much until the ice is mostly melted. Students will probably predict that the temperature will go up gradually. Try to get them to understand that during a change in state, the temperature will not change very much. All of the energy is going toward melting the ice, not increasing the water temperature. Once all the ice is melted, the temperature will increase at a faster rate.
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SAMPLE RESULTS

Temperature of ice water as it is heated to boiling
ANSWERS TO THE ANALYZE YOUR DATA SECTION

1.
During a phase change, the slope should be shallow. Between phase changes, the slope will be steeper. Therefore, the graph should resemble an S. 

2.
For the sample data above, the ice melted between 0°C and 10°C.

3.
For the sample data above, the water boiled at 92.8°C.

4.
You need to cool the steam to turn it back into water.

5.
You need to cool the water to turn in back into ice.
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