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Name __________________

Melting and Freezing of PDCB


Period ______
Introduction

When a solid substance turns into a liquid, it is going through a phase change known as melting.  When a liquid turns into a solid, it is going through a phase change known as freezing.  A phase change is a physical change.  In other words, this process does not create a new substance.  In this investigation, you will observe temperature changes that occur when energy is transferred between a chemical system (paradichlorobenzene, PDCB) and its surroundings (a beaker of water).  You will use these temperature changes to help interpret the energy changes that occur during melting and freezing.

Procedure - Part A - PDCB  Heats up and Melts
The test tube of PDCB will start as a solid near room temperature with a thermometer hardened in it.  (CAUTION: Do NOT try to move the thermometer at this point.  It will break!)  Record the temperature.  You will also have about 200mL of tap water in a 400 mL beaker which is sitting on a hotplate.  When the water reaches between 75-80°C, remove it from the hotplate and record its temperature.  Place the test tube of PDCB in the hot water bath. Record the temperature of the PDCB every 30 seconds for 15 minutes. Record the temperature of the water every 2 minutes.   As the PDCB begins to melt, gently stir the solid by slowly moving the thermometer up and down.  This will give more accurate readings.  At the end of 15 minutes, record the temperature of the water.
Procedure - Part B - PDCB Cools down and Freezes
There will be a 400mL beaker with about 200mL of cool water at your table.  Record its temperature.  The test tube of PDCB will start as a liquid in a warm water bath.  When the PDCB has a temperature between 75-80°C, remove the test tube from the water bath and carefully place it in the beaker of cool water.  Record the temperature of the PDCB every 30 seconds for 15 minutes.  Record the temperature of the water every 2 minutes.  Gently stir the solid by slowly moving the thermometer up and down, until it starts to “stick”.  (CAUTION: Do NOT try to move the thermometer at this point.  It will break!)  At the end of 15 minutes, record the temperature of the water.

Analysis and Conclusions

Create a graph of your data on logger pro with both sets of data on one graph.
Print one copy for your group.

With the help of your graph, answer questions to explain what was happening from moment to moment in this lab.  You should be able to identify the phase or phase change at any given point.  You should also be able to determine if there was an increase or decrease in the thermal energy (Eth) and/or the phase energy (Eph).  From your graph, you should also be able to identify the melting point and freezing point of PDCB.
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Questions
Answer these questions about Part A by looking at your graph.
1) At the beginning of Part A, in what phase was the PDCB?

2) At the end of Part A, in what phase was the PDCB?

3) Between what times is there a change in the thermal energy of the PDCB?
4) Was the thermal energy of the PDCB increasing or decreasing in Part A?

5) Between what times is there a change in the phase energy of the PDCB?

6) Was the phase energy of the PDCB increasing or decreasing in Part A?

7) Where did the PDCB get the energy from for these changes to occur?

8) What is the melting point of PDCB according to your graph?

Answer these questions about Part B by looking at your graph.
9) At the beginning of Part B, in what phase was the PDCB?

10) At the end of Part B, in what phase was the PDCB?

11) Between what times is there a change in the thermal energy of the PDCB?

12) Was the thermal energy of the PDCB increasing or decreasing in Part B?

13) Between what times is there a change in the phase energy of the PDCB?

14) Was the phase energy of the PDCB increasing or decreasing in Part B?

15) Where did the energy from the PDCB go?  
16) What is the freezing point of PDCB according to your graph?

