Phase Changes

Problem:  What happens to the temperature of a substance as it melts?

Hypothesis:  

Materials:  GLX Explorer, 5 grams para- dichlorobenzene (PDB), 1 large test tube, hot plate, 400 mL beaker, fast response temperature probe and steel temperature probe
Procedure:  
1. Put 200 mL of water into the 400mL beaker.  Place the beaker on the hot plate and begin heating the water.  Begin heating the water. Do not let the water boil.  
2. Connect the AC adapter to the power port on the GLX and plug in to an electrical outlet.

3. Connect the steel temperature probe into port number 1 on the left side of the GLX.  A temperature time graph should open automatically. Press the HOME key and push the CHECK to open the DATA Files page. Create a file for the experiment by pushing the CHECK button.  Type in the file name, “freezing” and save it.
4. Press the HOME key and scroll to the DIGITS icon on the home page, push the CHECK button, highlight the hot spots by pushing the CHECK button and typing in TEMPERATURE for the highlighted hot spot above the digits. Place the fast response temperature probe into the beaker of water. Push the start/stop key to begin monitoring the temperature of the water in the beaker until it reaches about 90o C.  (NOTE: a graph is created at the same time you are taking digits so if you go the graphs section later on you can see a graph)
5. When the water in the beaker reaches about ninety degrees, push the START/STOP (Big blue arrow in the middle between ESC and HOME key) button to end the run.   Remove the temperature probe from the beaker of water and the beaker from the hotplate.   Place the test tube containing five grams of PDB into the beaker of hot water.  Allow the PDB to melt.  
6. When the PDB has completely finished melting place the temperature probe into the melted PDB. Press the START/STOP button to begin measuring the temperature.  Indicate when the PDB begins to freeze by pressing and hold the flag button on the GLX and while holding the button down say “begin freezing” into the GLX. 
7. When the PDB completely freezes, again, press and hold the flag button and while holding the button say “frozen” into the GLX.  When the temperature reaches about 35 o C, move the beaker with the test tube to the hotplate and begin heating the beaker with the PDB.

8. When the PDB begins to melt, hold the flag button and say “begin melting” into the GLX. When the PDB has completely finished meting, again say while pushing the flag button say “completely melted”.  Continue monitoring the temperature until it reaches about 65 o C.  

9. Remove the beaker with the test tube from the hot plate.  Remove the temperature probe from the PDB and quickly wipe it with a dry paper towel. 
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Press the HOME key and push F1 to get to the graph page.  Use the graph to answer the following questions. (Hint: When in the Graph screen there is a circle cursor that you can scroll on the graph from point to point to answer the questions below.)
1. Describe the shape of the graph.

2. What is the temperature range when the PBD is freezing?  What is the temperature range of the PBD when it is melting?  What can you conclude about the temperature of PBD as it goes through a phase change?  What is the melting point of PDB?
3. Was your conclusion supported by the data?  Explain your answer.

4. Use the MSDS sheet for PDB to find the accepted melting point of PDB.  Compare your experimental melting point of para-dichlorobenzene with the accepted value by calculating your percent error.
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