Make-Up Lab for Phase Change Lab

Go to: http://www.chm.davidson.edu/ChemistryApplets/PhaseChanges/HeatingCurve.html
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Use the applet at the above website to do the following experiment.   Scroll down until you see the applet: 
1. Enter the heating rate for the experiment – use 200 W. 

2. Click on the "Heat" button to transfer heat to the substance in the cylinder. Heat is only transferred while the button is pressed so you may want to just hold down the heat button and watch the graph change. 

3. Carefully observe how the temperature varies with the heating time. (The Temp vs time plot is shown in the graph.) 
4. Sketch the graph in your lab notebook.  Be sure to label the axis with units and include a title. 
5. Repeat the experiment noting what happens in the cylinder (shown to the left of the graph) as the graph changes.  

a) What color is the cylinder initially? 

b) What state of matter does this represent? 

c) At what temperature does the cylinder start to change color?  

d) What state of matter does the red color represent? 

e) What is the physical change that is occurring? 

f) What is the graph doing while the cylinder is changing from blue to red?  

g) At what temperature does that cylinder change from red to yellow? 

h) What state of matter does the yellow color represent?

i) What is the physical change that is occurring while the cylinder changes from red to yellow? 
6. Why are there regions where the temperature does not change with time, despite the fact that heat is being added to the system? 

7. In most cases, the transfer of heat to an object increases its temperature. In the regions where the temperature does not change as heat is flowing into the substance, what change is the heat producing? 

8. What is the melting point of the substance? 

9. What is the boiling point of the substance? 
10. Is it possible to get liquid water hotter than 100 (C?  If so, how?  If not, why not?

11. Is it possible to get liquid water colder than 0 (C?  If so, how?  If not, why not?
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Use the applet at the above website to do the following experiment.   Scroll down until you see the applet: 
12. Enter the heating rate for the experiment – use 200 W. 

13. Click on the "Heat" button to transfer heat to the substance in the cylinder. Heat is only transferred while the button is pressed so you may want to just hold down the heat button and watch the graph change. 

14. Carefully observe how the temperature varies with the heating time. (The Temp vs time plot is shown in the graph.) 
15. Sketch the graph in your lab notebook.  Be sure to label the axis with units and include a title. 
16. Repeat the experiment noting what happens in the cylinder (shown to the left of the graph) as the graph changes.  

a) What color is the cylinder initially? Blue
b) What state of matter does this represent? SOLID
c) At what temperature does the cylinder start to change color?  56 deg. C
d) What state of matter does the red color represent? LIQUID
e) What is the physical change that is occurring? MELTING
f) What is the graph doing while the cylinder is changing from blue to red?  FLATTENS OUT
g) At what temperature does that cylinder change from red to yellow? 147 deg C
h) What state of matter does the yellow color represent? gas
i) What is the physical change that is occurring while the cylinder changes from red to yellow? evaporation
17. Why are there regions where the temperature does not change with time, despite the fact that heat is being added to the system? 
All energy is being absorbed to change the state of matter – to break the intermolecular forces (hydrogen bonds) rather than changing the kinetic energy of the molecules.
18. In most cases, the transfer of heat to an object increases its temperature. In the regions where the temperature does not change as heat is flowing into the substance, what change is the heat producing? 
Change in state of matter (melting or evaporating)
19. What is the melting point of the substance? 56 deg. C
20. What is the boiling point of the substance? 147 deg C
21. Is it possible to get liquid water hotter than 100 (C?  If so, how?  If not, why not?

Generally no because it changes to a gas at that temperature.  But sometimes if water superheats or if solute dissolves or if at a different pressure.
22. Is it possible to get liquid water colder than 0 (C?  If so, how?  If not, why not?

Generally no because it changes to a solid at that temperature. But sometimes if a solute dissolves or if at a different pressure. 
