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Indirect Measurement:  Fractionize Fatty Acids

Teacher’s Notes

Time Needed to Complete Lab:  Approximately 1 hr

Target Grade Level:  7th - 11th grades.

Objectives:  

· Explain the significance of determining melting point ranges.

· Identify unknown composition of mixtures using a calibration graph.

· Use a Mel-Temp® apparatus to determine melting point.

· Differentiating between mixtures and compounds using melting point.

Major Concepts:

Melting point, melting point range, mixtures and compounds, eut[image: image1.png]ectic mixtures.

Preparation:

To make a 80% palmitic-20% stearic acid mixture:  Use a mortar and pestle to grind 80 g or palmitic acid and 20 g of stearic acid.

Use the above technique to prepare all the mixtures and divide each sample into vials for each group.

Typical Results:

The graph should resemble the figure below which was taken from the following site: http://www.cerlabs.com/experiments/10875407013.pdf.

Answers to Questions:

1. Describe the graph.  Look at the figure above.  Two points on the graph could possibly have the same temperature.  The two points can be distinguished by discovering the density of the two mixtures and the unknown mixture.

2. Are the compounds you used ionic or molecular in character?  How do you know?  The two compounds are molecular compounds because they are both organic compounds which have mostly covalent bonds and therefore have low melting points when compared with the high melting points of ionic compounds.

3. Why is it not wise to fill the capillary tube more than 1-2 mm with the compound?  Overfilling the capillary tube can increase the melting point range.

4. Can compounds with very high melting points be discovered using a water bath?  Why or Why not?  No, a water bath will help melt substances lower than a 100 ºC easily.

5. In general, can you describe the rule of thumb used when a pure substance is mixed with an impurity?  The impurity will reduce the melting point of the formerly pure substance.

6. What is the eutectic composition for the mixture of palmitic and stearic acids?  How do you know?  Look at the lowest point on the graph and note the composition.

7. Why can the graph be called a phase diagram?  What phases are displayed on it?  The graph can be referred to as a phase diagram because the graph line shows a separation between the solid and liquid phases at equilibrium and at the eutectic point.

8. What is the composition of the unknown mixture?  Which substance is present in a higher percentage by mass?  The response depends on the composition of the unknown given to the student.
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