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1. The melting point of a substance is the temperature at which a pure organic substance changes from the solid phase to the liquid phase. At this temperature, both the liquid and solid phases coexist at equilibrium. 

2. [bookmark: _GoBack]But what determines melting point? The strength of attractive forces between molecules in the compound. The stronger the intermolecular forces, the more energy that is required to disrupt the forces, meaning a higher melting point. 

3. There are three main intermolecular forces. Hydrogen bonding is the strongest intermolecular force, and it occurs between molecules with a hydrogen attached to a more electronegative atom (such as nitrogen, oxygen, or sulfur).  

4. The more electronegative an atom, the higher its tendency to attract electrons in a bond. This creates a dipole moment, where the molecule is partially positively charged on one side and partially negatively charged on the other. 

5. As a result, the dipole of one molecule aligns with the dipole of another, leading to an attractive interaction. Let’s take a look at palmitic acid and hexadecane, which have similar chemical structures. However, due to hydrogen bonding, palmitic acid has the higher melting point temperature.

6. The second type of intermolecular force are dipole-dipole interactions. Molecules that contain a dipole are attracted to each other. 

7. However, these forces are weaker than hydrogen bonds. This is because the difference in electronegativity between carbon and an electronegative atom is smaller than that of hydrogen and an electronegative atom.

8. If we look at 2-hexadecanone, it is similar in structure to palmitic acid. However, it’s molecules are attracted to each other through dipole-dipole interactions instead of hydrogen bonds, and it therefore has a lower melting point temperature.

9. Finally, London dispersion forces, which are a type of Van der Waal force, are the weakest intermolecular force. They exist between all molecules, and arise when the electron distribution of a molecule fluctuates, and there is a greater electron density at one end of the molecule than the other. 

10. The more electrons a molecule has, the stronger the London dispersion forces are. Non-polar molecules only experience these forces of attraction, where temporary dipoles occur that induce dipoles in neighboring molecules and initiate attraction between them. 

11. Molecules with larger surface areas have more dispersed electron clouds and experience greater attractive London dispersion forces, whereas molecules with a more compact structure have weaker dispersion forces and a lower melting point temperature.

12. However, intermolecular forces aren’t the only factor in determining melting point of a substance. The melting point is also affected by the presence of impurities. In a pure solid, the molecules are packed in an ordered lattice, and the melting point occurs over a very narrow temperature range.

13. Impurities disrupt the forces in the ordered lattice structure so that less thermal energy is required to break them, and the compound melts over a broader range of temperatures. These impurities cause the melting point to decrease in an effect called melting point depression. 

14. You have seen an example of this when the streets are salted in the winter to prevent ice formation. When the water begins to freeze, the ions from the salt interfere with the crystallization process—disrupting ice formation. This decreases the freezing point of water, which means the ice will melt at a lower temperature.

15. In this lab, you will measure the melting points [1] of two known organic compounds [2] and then analyze a mixture to explore how impurities affect the melting point range [3]. 
15.1. Reuse 3.6.1 (Talent taps the capillary on the powder forcing more into it.)
15.2. Reuse 3.13.8-3.18.4 (Talent replaces thermometer probe (with rubber band) in water bath.)
15.3. Reuse 3.11.3 (talent watches the capillary) with inset of 3.11.4 (sample melting in tube—last 30 seconds or so)



Learning Objectives: 
In this section, we list 5 important questions (eg, What is transformation?) that the students should be able to answer at the end of each lab. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 



Take-Homes: 
In this section, we list 5 important take-home messages from the lab. Usually, these are answers to the 5 questions in learning objectives. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 










