Melting Rate of Ice

Purpose:

This exercise is intended to build the student’s observational skills.  In the exercise, students (in a group of three) will observe the melting of an ice cube in both fresh and salt water.

This experiment is an excellent example of what scientists call "controlling variables."  That means if one wants to test for one thing (in this case the effect of salt on melting rate of ice) it is necessary to make sure that everything else is equal – the amounts of water, and ice.  The student will observe how convection currents (in a liquid) affect temperatures.

Procedure:

Your lab group will be given two ice cubes of nearly the same size.  Your instructor will provide the beakers, ice cubes, water and appropriate salt content used in the salt water solution.
Place a drop of food coloring into the beaker.  Do not stir or agitate the water.
Take temperature readings every minute until the ice has completely melted and the water temperature starts to rise.

Record the times for each when the ice cubes have melted in both beakers.

Also, record your observations of the path taken by the drop of the food coloring.

Melting of Ice Data Table
	Time (minutes)
	Temperature of fresh water

(deg. C)
	Temperature of salt water

(deg. C)
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Food coloring in the beaker with fresh water took the following path:
Food coloring in the beaker with salt water took the following path:

Analysis/Conclusions:

Adding salt lowers the freezing point of the water, which allows the liquid to be stable at lower temperatures and allows the ice to melt.  Scientifically, that would be called shifting the "equilibrium" and doesn't have anything to do with rates.
1. Which solution allowed the ice cube to remain the longest (the salt water or the fresh water)?

2. Why were you instructed not to touch or stir the solution?
3. Melted ice water is less dense than the salt water and therefore floats, keeping the ice cube colder in the salt water.  In the fresh water the cold water from the melting ice sinks, allowing the cube to melt faster in the warmer water at the top.  Your thermometer measured the BOTTOM temperature of the container.  Which container had the coldest bottom temperature?

4. How would the temperature at the top of each container (just below the surface) compare?

5. Why were you instructed to use ice cubes of nearly exactly the same size/weight?
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