How Low Can You Go?
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Activity Summary: 
Here is a simple activity that allows the students to measure temperature changes of ice water over time.  The addition of rock salt to the mix lowers the freezing point of the water, yet continued melting of the ice results in plummeting water temperatures.  This activity can be used for a variety of lessons.  The simplest of which would be to have the students collect data that can be plotted with a line graph.  However, this can also be utilized to introduce the students to the concepts of endothermic and exothermic reactions, and the energy transfer that accompanies phase changes of water. 

Subject: 

Science: Physical Science
Grade Level: 

Target Grade: 6
Upper Bound: 8
Lower Bound: 5
Time required: 45 min. 


Activity Team/Group Size: 3-5 students

Reusable Activity Cost Per Group [in dollars]: 
Glass beakers (400 mL)  ~  $ 5.00.

Thermometer  ~  $ 5.00.

Stop watch  ~  $ 10.00. (Or just use the classroom clock)


Expendable Activity Cost Per Group [in dollars]:
Rock salt (or solar salt) can be picked up at the local hardware store for less than $5.00.

Authors: 
Resident Scientist: Kevin Curley Jr. 
Teacher Mentor: Jan Fechhelm
Date Submitted: 1.15.06
Date Last Edited: 1.15.06


Activity Introduction / Motivation: 
In regions that freezing temperatures and snow fall accompany the winter months, it is a common practice to spread salt and sand over the roadways.  The primary reason for this is not to melt the existing ice but to prevent ice from forming on the roads; usually sanders are deployed prior to snowfall beginning.  How does the salt prevent ice from forming in freezing temperatures?

Activity Plan: 
Have the students conduct the following experiment.


1. Carefully read the temperature of the thermometer. Record this on the data table as "Temperature” at time 0.

2.Fill the beaker full of ice.

3.Add 50 ml of water and IMMEDIATELY place the thermometer into the ice water mixture.

4.Every 10 seconds, read and record the temperature WITHOUT REMOVING THE BULB OF THE THERMOMETER FROM THE MIXTURE! (You can lift it slightly but do not take the bulb out of the ice water!)

5.Once the temperature does not change for 20 seconds, (2 intervals), add one scoop of rock salt to the mixture and gently stir. DO NOT REMOVE THE THERMOMETER!

 6.Continue to read / record the temperature every 10 seconds for an additional 60 seconds.

7.On the data table, be sure to indicate with a * the time when you add the salt.

Following clean up; demonstrate how to construct a line graph of the water temperature over time.  Have each student plot their group’s data.

Discuss why the addition of salt causes the water temperature to fall below 0 °C.  There is a great flash animation created by Fred Senese, Frostburg State University, MD that can be very useful in explaining the molecular activity during freezing and melting of water, see Multimedia Support and Attachments below.

Assessment: 

Here are a couple of questions that the students should be able to answer.
Based on your graph, describe the relationship between time and temperature. (Is it a direct relationship (X + Y +) or an inverse relationship (X + Y -).

What effect did adding the salt have on the temperature of the ice water?

Was your conclusion correct or incorrect?

Why did the salt affect the temperature of the ice water mixture?

Background & Concepts for Teachers: 

For further information here is a great website that helps to explain.
http://antoine.frostburg.edu/chem/senese/101/solutions/faq/why-salt-melts-ice.shtml
Materials List: 
(per group)
2 Glass Beakers (400 mL)
Ice

Water

Thermometer

Rock Salt

Stop watch or clock
Handout

Graph paper

Multimedia Support and Attachments: 
How Low Can You Go (Student Handout).doc
Ice and Salt.swf
Safety Issues: 
Rock salt is not the same as table salt and is not edible. 

References: 
Cute activity picture obtained from North Dakota State University, NDSU Agricultural Communication.

http://www.ext.nodak.edu/extnews/newsrelease/2004/020504/02beefta.htm 
