[. Prior to the discovery that freon-12 (CF>Cly) was hanuful fo Earth’s ozone layer. it was
frequently used as the dispersing agent in spray cans for hair spray. ete. Its enthalpy of
vaporization at its normal boiling point of -29.2°C is 20.25 k¥ mol ™. Estimate the
pressure that a can of hair spray using freon-12 had to withstand at 40°C (the temperature
of a can that has been standing in sunlight). Assume that A,/ 15 a constant over the
temperature range involved.
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We use the Clausins-Clapeyron equation: In
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p = | bar (nrormal boiling pomt)

T =273.15- 9""”439\1\ T 2731 +40=31315K
lu(pp}“ -(20.25x10% T mol™3(8.3145 T K7 mol’ Mx {31315 K)— 1/(243.95 Ky
=220618

p=p exp(2.20618) = 9.081 bar
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3. For D,0O (where D is deuterium, 2H), the normal freezing point is 3.82°C and Aqsf{ =
6.23 kJ mol™,

(a) Find the freezing point depression constant Ky for D,0.
(b) Find the freezing point of a solution of 0.954 g of CH;COCH; in 100 g of D,0.
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4. At 100°C benzene has a vapor pressure of 180.9 kPa, and toluene has a vapor pressure
of 74.4 kPa. Assuming that these substances form ideal binary solutions with each other,
calculate the composition of the solution that will boil at 1 bar at 100°C and the vapor
composition. Sketch the pressure-composition phase diagram for this mixture. In each
area of your diagram write down the number P of phases present, what phases are
present, and F’ (reduced variance). Draw the isopleth corresponding to the composition
of the solution that will boil at 1 bar (which you already calculated) and the tie line,
which allows to determine the corresponding vapor composition.
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