Name______________________________

Heating and Cooling Curves

Purpose-Students will learn how to create a heating and cooling curve for lauric acid and from this determine the melting and freezing point.

Materials-
· lauric acid (C12H24O2) 

· hot plate

· Two large beakers 400mL or 250mL

· Large test tube 

· Stopwatch 

· Thermometer 

· Test-tube clamp

· goggles 

Safety 

· When heating a substance in a test tube, make sure that the mouth of the test tube is not pointed at anyone. 

· Heat the chemical slowly to avoid “popping.” 

· Avoid inhaling any vapors released during heating. 

· If you have a question, ASK! 

Procedure

Put On Safety Goggles 

Part A—Cooling Curve 

1. Obtain a liquefied test tube of lauric acid and thermometer from your instructor.
2. Place the test tube in the Erlenmeyer Flask to support the test tube and thermometer while you take readings.
3. When the temperature of the sample drops down to 60oC, start recording the temperature in the data section set this time at 0 minutes. 

4. At this point in the experiment, one partner will call out the time every ½ minute and will record the temperature in the data section. The other partner will read off the temperature of the sample at each ½-minute interval. At every ½-minute interval, record the temperature of the sample at the same stirring the sample. 

5. Continue this procedure until the temperature of the lauric acid reaches 30 °C. 

Graphing

Graph the cooling curve from your data. Label the abscissa (X-axis) on you graph paper as “time”. And the ordinate (y-axis) as “temperature”. Make sure to have enough room to fit all you data points. (count your boxes first)
	Part A-Cooling
	

	Time (1/2 minute)
	Temperature ( C)
	Time (1/2 minute)
	Temperature ( C)

	0
	 
	11
	 

	0.5
	 
	11.5
	 

	1
	 
	12
	 

	1.5
	 
	12.5
	 

	2
	 
	13
	 

	2.5
	 
	13.5
	 

	3
	 
	14
	 

	3.5
	 
	14.5
	 

	4
	 
	15
	 

	4.5
	 
	15.5
	 

	5
	 
	16
	 

	5.5
	 
	17.5
	 

	6
	 
	18
	 

	6.5
	 
	18.5
	 

	7
	 
	19
	 

	7.5
	 
	19.5
	 

	8
	 
	20
	 

	8.5
	 
	20.5
	 

	9
	 
	21
	 

	9.5
	 
	21.5
	 

	10
	 
	22
	 


Data Questions

1. Referring to your graph, determine the freezing point of your sample. How does this temperature What would the melting-point temperature of the same substance be? 

2. Explain the diagonal parts of the cooling curve in terms of change in kinetic and potential energy. 

3. During which phase of a substance (solid, liquid or gas) do the particles have the greatest average kinetic energy? Why?
4. Is solidification endothermic or exothermic? Why?

5. Explain what is going on at the molecular level as your liquid sample cools down and solidifies. 
6. Explain where the average kinetic energy remains the same on your graph.

Conclusion-
