Melting rate of Coke ice cubes

Introduction:
In my research, a constant result kept coming up that sprinkling sugar on top of an ice cube lowers the freezing point or shortens the time it takes to melt. I have read about salt doing this, but never sugar. So I conducted this experiment to see whether sugar would cause the ice cube to melt faster. I chose to make my ice cubes from two types of coke; Original Coke which contains sugar and Coke Zero which does not contain sugar. The reason I am using Coke is that it is easy to see the difference, since Original Coke would contain sugar and Coke Zero or diet coke has artificial sweeteners.
Abstract:

The melting rate of Coke ice cubes is different for Original and Zero. Original Coke contains sugar whereas Coke Zero does not; therefore the lowering of the freezing point of coke appears to be linked to the presence of sugar.
Question:
Does the sugar in Original Coke cause the ice cube to melt faster?

Aim:
To see which type of ice cube melts faster (Original Coke or Coke Zero)

Hypothesis:
The sugar in the Original Coke ice cubes will cause the ice cubes to melt quicker than the ones made from Coke Zero. This is because sugar lowers the freezing point of water.

Material list:
	Equipment
	Amount needed

	Can of Coke Zero
	1

	Can of Original Coke
	1

	Plastic ice cube tray
	2

	Freezer
	1

	Pipette
	2

	25ml measuring cylinder
	1

	Timer
	1

	30cm ruler
	1

	Ceramic saucers
	2

	Gas heater
	1

	Analogue thermometer
	1

	Infrared digital thermometer 
	1

	Small wooden chair
	1

	Digital camera
	1


Method:
1. Pour 10mL of Original Coke into a 12 slotted ice cube tray using a pipette and measuring cylinder to ensure that all the ice cubes are the same size and place in freezer overnight.

2. Pour 10mL Coke Zero into a 12 slotted ice cube tray using a pipette and measuring cylinder to ensure that all the ice cubes are the same size and place in freezer overnight.

3. Turn on the gas heater.

4. Place a wooden chair in front of a gas heater.

5. Measure the distance from the centre of each ceramic saucer to the front of the gas heater to ensure they are the same distance from the gas heater (30cm).
6. Record the air temperature between the ceramic saucers.

7. Place 1 of each type of ice cubes onto the ceramic saucers and begin timing.
8. Time how long it takes for each ice cube to melt.

9. Take photographs during the melting of the ice cubes.

10. Write down the times on a handy piece of paper.

11. Rinse then dry both ceramic saucers.

12. Repeat the experiment 7 times with the remaining ice cubes until you are satisfied with your results.
Variables:
	Variable
	Type of Variable
	How is it changed, measured or kept the same



	Type of Coke
	Independent 
	Using two types of Coke (one containing sugar the other does not) to measure how long each type of ice cube would take to melt.


	Time takes to melt
	Dependent 
	Time with an electronic timer how long each ice cube takes to melt.



	Size of ice cubes
	Controlled
	Using a pipette and measuring cylinder to measure the amount of coke (10mL) and therefore size of the ice cubes.


	Conditions of melting
	Controlled
	Conducting the experiment on the same day at the same time at the same distance in front of the gas heater on the same setting so that the conditions are the same.



	Air temperature
	Controlled
	The same distance in front of the gas heater on the same setting and checked with two different thermometers.



	Type of plate
	Controlled
	Both plates were ceramic and same type and size.



	Distance from heater
	Controlled 
	Use a ruler to measure 30 cm from the heater.


Results:

	Type of Coke
	Melting time for ice cube (s)



	
	Run 1
	Run 2
	Run 3
	Run 4
	Run 5
	Run 6
	Run 7
	Average melting time

(s)

	Original


	743.0
	760.6
	679.7
	675.1
	779.8
	683.5
	742.2
	723.4

	Zero


	1030.3
	1013.2
	967.4
	978.2
	1014.6
	983.5
	919.6
	986.7
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Photograph 1
	The equipment that I used in the experiment.
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2
	First test on melting the ice cubes. 
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3
	Measuring the temperature where the ice cubes were being melted. The Coke Zero ice cube looks lighter in colour than the Original Coke ice cube.
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4
	As you can see, the Original Coke ice cube has melted significantly more than the Coke Zero ice cubes.

	Photograph 5
	The two substances are slightly different in colour. The Original Coke looks more syrupy. 

	Photograph 6
	Second test and the Original Coke ice cube again is melting faster than the diet one.


Discussion:

My hypothesis stated that the Original Coke would melt faster on account that it contains sugar whereas Coke Zero does not. This is based on research on what makes ice melts fastest.  Substances that dissolve in water lower the freezing point of the solution (Nave, 2006). This is an example of a colligative property. 
In this project, I investigated whether the presence of sugar affected the rate at which ice cubes melt. The reason I thought that the Original Coke would melt faster is because the Coke Zero has no natural sugar in it, it is all artificial sweeteners. 

Trucks can often be seen spreading a mixture of sand and salt on streets after snowfalls in places that get cold in the winter to help de-ice the road. For the salt spread on streets in wintertime, the lowered freezing point means that snow and ice can melt even when the weather is below the normal freezing point of water. This is an example of freezing point depression. I decided to see if sugar would have the same effect as salt.
My results supported that my hypothesis. The Original Coke melted significantly faster than the Coke Zero. This is shown clearly in Photographs 4 to 6. My results were repeated seven times in order to obtain reliable data. The graph of the average melting times for each type of ice cube clearly shows that those made from Original Coke melted significantly faster than the Coke Zero.

The main difficulty I encountered was controlling the temperature. I set my experiment up in front of a gas heater in the lounge room away from any draughts, making sure that each type of ice cube was the same distance (30cm) from the gas heater. Each ice type of ice cube was placed on the same type of saucer at the same time for each repetition. The temperature was measured with two types of thermometers during the experiment and found to rise from 42oC to 50oC during the hour of the experiment. However, both types of ice cubes were exposed to the same increase during the experiment so the average melting rate results should not have been affected.
The amount by which the freezing point is lowered depends only on the number of molecules dissolved, not on their chemical nature (Eli, Todd and Keith, 2007). Although my prediction was correct my results made me think on whether the difference in melting rate of the two types of Coke was due to the presence or absence of sugar or whether the cause was due to something else. I suspect that perhaps it may not be the sugar that was the reason that the Original Coke melted faster but that it contained more soluble material than the Coke Zero. An improvement to the design of the experiment would be to determine the amount of soluble material in each type of Coke by evaporation of equal volumes of each type of Coke. Ice cubes made from Coke with more dissolved material should have a faster melting rate. 

Conclusion:

My results show that the Original Coke ice cubes melt faster than Coke Zero ice cubes. I suspect that the sugar in Original Coke caused the ice cube to melt faster. However, freezing point depression depends only on the number of molecules dissolved, and not on the chemical nature of the molecules. Therefore, the presence or absence of sugar may not have been the reason for my different melting rates.
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