[image: image1.png]



Science in Motion

Juniata College


Determination of Melting Points
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PA State Standards:
1.2.11.A
Read and understand the central content of informational texts and documents in all academic areas.

3.4.10.A
Explain concepts about the structure and properties of matter.

3.7.10.B
Apply appropriate instruments and apparatus to examine a variety of objects and processes.

Introduction:

The melting point of a compound is the temperature at which it changes from a solid to a liquid.  Melting point is a physical property often used to identify compounds or to check the purity of the compound.  It is difficult to find a melting point to the nearest degree.  Usually, chemists can only obtain a melting range of 2 - 3oC.  This level of precision is usually sufficient for most uses of the melting point.  The following table contains the data for the compounds used in this experiment.
	Compound
	Melting point (oC)

	palmitic acid 
	63 

	stearic acid 
	68-69.5 

	naphthalene
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80-82

	vanillin
	81-83 

	ethyl-p-aminobenzoate
	  88-90 

	ortho-phenanthroline
	93-94 


Guiding Question:
Please answer the following question before beginning the lab.

What changes might the presence of an impurity cause in the melting point of a compound?
Equipment / Materials:

	Mel-Temp apparatus
	solid organic compounds

	digital thermometer
	solid organic compounds with impurities

	capillary tubes
	unknown organic compounds


dropping tubes
Safety:


Always wear safety glasses in the lab.


The parts on the top of the Mel-Temp are HOT while it is turned on.  Do not touch these parts or place your eye on the eyepiece- you will get burned!!!


Capillary tubes and dropping tubes break very easily, handle them with caution.

Procedure:

1.
Obtain a capillary melting point tube and a known organic compound.

2.
Push the open end of the tube into the compound.  Some of the sample will now be in the top of the tube.  

3. 
Hold the closed end of the capillary tube over a dropping tube; the dropping tube should be held perpendicular to the table and a couple of inches above the table surface. Drop the capillary tube into the dropping tube; the capillary tube will bounce on the table, packing the powder into the bottom. 

4.
Place the capillary melting point tube in the Mel-Temp apparatus chamber.  If instructed to test a sample with and impurity and/or an unknown sample, prepare those and insert them into the Mel-Temp.  Be sure to indicate the location (left, middle, or right) of each tube in the data table. (The samples may be tested individually if time permits.)  
5.
Start with a setting of two to two and a half; the temperature should slowly rise.  The samples should be observed continuously, so that the melting points of the samples are not missed.  Heat slowly to acquire the most accurate results.  Record the melting range for each sample, which begins when the sample first starts to melt and ends once the sample has completely melted.

Data:
	Sample
	Location

(L, M, R)
	Beginning Melting

Temp (C)
	Ending Melting

Temp (C)

	
	
	
	

	
	
	
	

	
	
	
	


Questions:

1.  Define the "melting point" of a substance.

2.  What are the purposes of determining melting points?

3.  List the unknown number tested and its identity.  Indicate the reason for the determined identity.

4.  Why is this method not used for finding the melting points of inorganic compounds?

5.  Why could the rate of heating influence the melting point?
6.  Based on the experimental data, what changes does the presence of an impurity cause in the melting point of a compound?
Credit:

The graphic of the Mel-Temp Apparatus was obtained from http://jan.ucc.nau.edu/~jkn/235L1-MeltingPoint.htm.
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