CEM 142 Phase Change Virtual Lab Lab Writeup Template               Name:      
Expt A:

1. Why are there regions where the temperature does not change with time, despite the fact that heat is being added to the system?      
2. 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?      
3. What is the melting point of the substance?      
4. What is the boiling point of the substance?      
5. What is the molar heat of fusion of the substance? (Bear in mind that 0.200 mole of substance is present in the cylinder.)      
6. What is the molar heat of vaporization of the substance? (Bear in mind that 0.200 mole of substance is present in the cylinder.)      
7. How does the heating curve for a 400 W heating rate compare with that obtained using a 200 W heating rate? (Be quantitative in your answer.) Do the melting point and boiling point depend upon the heating rate?      Do the molar heat of fusion and the molar heat of vaporization depend upon the heating rate?      
Experiment B:

On a separate piece of recycled paper, 
Determine the standard enthalpy of vaporization for ethanol. 
Determine the standard entropy of vaporization for ethanol. 
Determine the normal boiling point for ethanol. 
Show all calculations and include all data! 

Experiment D:
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Experiment E:

1. What phase is stable at Point A?      
2.What phase is stable at Point B?       
3. Is there any temperature (at 3.00 atm pressure) at which a phase transition occurs? If so, what is the transition (fusion, sublimation, or vaporization)?       
4. What is the temperature at which this phase transition occurs?      
5. What is the normal temperature of sublimation? (Recall that normal refers to P = 1 atm.)      
Experiment F:

1. What phase is stable at Point A?      
2. What phase is stable at Point B?      
3. At what pressure does condensation (vaporization) occur (at 220 K)?      
4. At what pressure does freezing (melting) occur (at 220 K)?      
Experiment G:

1. How does the behavior in this case differ from that observed in part 1 above?      
2. What are the values of T3 and P3 for this substance?      
Experiment H:

3. Gradually reduce the volume (increase the pressure) of the sample, thereby moving along the isothermal line from Point A to D. Do you observe a phase transition during this process? What is the effect of moving from Point A to D?      
4. Gradually heat the sample, thereby moving along the isobaric line from Point D to C. Do you observe a phase transition during this process? What is the effect of moving from Point D to C?      
5. Gradually increase the volume (decrease the pressure) of the sample, thereby moving along the isothermal line from Point C to B. Perform this change very gradually. Do you observe a phase transition during this process? Bear in mind that a phase transition occurs when two different phases coexist at equilibrium (which would be represented by two different color regions in the cylinder). What is the effect of moving from Point C to B?      
Your observations should reveal that motion from Point A directly to Point B (via the isobaric line) produces a phase change. One can start at the exact same point (Point A) and travel to the exact same destination (Point B) via the route A to D to C to B without encountering a phase transition! Explain how this is possible.      
6. What are the values of Tc and Pc for this substance?      
7. At which of the points, A, B, C, or D, is the substance a super-critical fluid?      
