Problem #1: Determine ΔHvap for a compound that has a measured vapor pressure of 24.3 torr at 273 K and 135 torr at 325 K. Solution: 

1) Let us use the Clausius-Clapeyron Equation: 
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with the following values: 

	P1 = 24.3 torr
	T1 = 273 K 

	P2 = 135 torr
	T2 = 325 K 


2) Set up equation with values: 

ln (135/24.3) = (x / 8.31447) (1/273 minus 1/325) 

1.7148 = (x / 8.31447) (0.00058608) 

1.7148 = 0.000070489x 

x = 24327 J/mol = 24.3 kJ/mol



Problem #2: A certain liquid has a vapor pressure of 6.91 mmHg at 0 °C. If this liquid has a normal boiling point of 105 °C, what is the liquid's heat of vaporization in kJ/mol? 

Solution: 

1) Let us use the Clausius-Clapeyron Equation: 

ln (P1 / P2) = (ΔH / R) (1/T2 - 1/T1) 

with the following values: 

	P1 = 6.91 mmHg
	T1 = 0 °C = 273.15 K 

	P2 = 760.0 mmHg  
	T2 = 68.73 °C = 378.15 K 


2) Set up equation with values: 

ln (6.91/ 760) = (x / 8.31447) (1/378.15 minus 1/273.15) 

-4.70035 = (x / 8.31447) (-0.0010165) 

4.70035 = 0.00012226x (notice I got rid of the negative signs) 

x = 38445 J/mol = 38.4 kJ/mol



Problem #3: Carbon tetrachloride has a vapor pressure of 213 torr at 40.0 °C and 836 torr at 80.0 °C. What s the enthalpy of vaporization in kJ/mol? 

Solution: 

1) Let us rearrange the Clausius-Clapeyron Equation: 

ln (P1/P2) = (-ΔHvap/R) x (1/T1 - 1/T2) 

ΔHvap = [-R x ln (P1/P2)] / (1/T1 - 1/T2)

2) Insert values and solve: 

ΔHvap = [(-8.314 J/mole K) x ln (213 torr / 836 torr)] / (1/313.15 K - 1/353.15 K) 

ΔHvap = 31.4 kJ/mole



Problem #4: The molar enthalpy of vaporization of hexane (C6H14) is 28.9 kJ/mol, and its normal boiling point is 68.73 °C. What is the vapor pressure of hexane at 25.00 °C? 

Solution: 

1) Let us use the Clausius-Clapeyron Equation: 

ln (P1 / P2) = - (ΔH / R) (1/T1 - 1/T2) 

with the following values: 

	P1 = x   
	T1 = 25.00 °C = 298.15 K 

	P2 = 760.0 mmHg   
	T2 = 68.73 °C = 341.88 K 


2) Set up equation with values: 

ln (x / 760) = - (28900 / 8.31447) (1/298.15 minus 1/341.88) 

ln (x / 760) = - 1.4912 

x /760 = 0.2251 

x = 171 torr

