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November 14, 2006
All work must be shown to receive credit.

R = 0.0821 L atm/mol K = 62.4 L torr/mol K = 8.31 J/mol K
1. (8 points) Like most substances, bromine exists in one of the three typical phases.  Br2 has a normal boiling point of 59oC.  The triple point for Br2 is -7.3oC and 40 torr, and the critical point is 320oC and 100 atm.  Using this information, sketch a phase diagram for bromine indicating the points described above.  Based on your phase diagram, order the three phases from least dense to most dense.  What is the stable phase of Br2 at room temperature and 1 atm?Under what temperature conditions can liquid bromine never exist?  What phase changes occur as the temperature of a sample of bromine at 0.10 atm is increased from -50oC to 200oC? (Be sure to label the gas, liquid, and solid regions of your phase diagram.  Do not worry about drawing your diagram to scale.)
2. (12 points) Carbon tetrachloride, CCl4, has a vapor pressure of 213 torr at 40oC and 836 torr at 80oC.  What is the normal boiling point of CCl4?  (Hint:  Use the data to determine the heat of vaporization of CCl4 and then use that heat of vaporization with one set of data to determine the normal boiling point.  That means you get to do the Clausius Clapeyron equation twice – lucky you!)
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