Vapor Pressure Calcs.

CHM 1046

1. The vapor pressure of unknown C at 48.9(C is 243 mm Hg.  The heat of vaporization of unknown C is 87.5 kJ/mol.  What is the vapor pressure of unknown C (in mm Hg) at 67(C?

ln P2 = ln P1 + [((Hvap/R) * (1/T1 – 1/T2)]

P1 = 243 mm Hg

T1 = 48.9(C = 322 K


(Hvap = 87.5 kJ/mol = 87.5 x 103 J/mol


P2 = ?


T2 = 67(C = 340 K

R = 8.314 J/K mol

ln P2 = ln 243 mm Hg + [(87.5 x 103 J/mol / 8.314 J/K mol) * (1/322 K – 1/340 K)]

ln P2 = 5.49 + 1.73 = 7.22

P2 = 1366 mm Hg

2. The vapor pressure of unknown L at 27.5(C is 156 mm Hg.  The heat of vaporization of unknown C is 121.6 kJ/mol.  What is the vapor pressure of unknown L (in mm Hg) at 84(C?

ln P2 = ln P1 + [((Hvap/R) * (1/T1 – 1/T2)]
P1 = 156 mm Hg


T1 = 27.5(C = 301 K


(Hvap = 121.6 kJ/mol = 121.6 x 103 J/mol


P2 = ?


T2 = 84(C = 357 K

R = 8.314 J/K mol

ln P2 = ln 156 mm Hg + [(121.6 x 103 J/mol / 8.314 J/K mol) * (1/301 K – 1/357 K)]

ln P2 = 5.05 + 7.622 = 12.67

P2 = 318061 mm Hg

3. The normal boiling point of unknown K is 121 (C and the heat of vaporization is 15.5 kJ/mol.  What is the boiling point of unknown K (in (C) on top of Mt. Everest where P = 260 mm Hg? 
1/T2 = 1/T1 – [(ln P2 – ln P1) * (R/(Hvap)]
T1 = 121(C = 394 K

P1 = 760 mm Hg

(Hvap = 15.5 kJ/mol = 15.5 x 103 J/mol
T2 = ?

P2 = 260 mm Hg

1/T2 = 1/394  – [(ln 260 – ln 760) * (8.314 / 15.5 x 103)]
1/T2 = .0025 + 5.74 x 10-4 = .003074
T2 = 325 K = 52(C
4. The normal boiling point of unknown M is 92.1 (C and the heat of vaporization is 25.4 kJ/mol.  What is the boiling point of unknown M (in (C) when P = 856 mm Hg? 

1/T2 = 1/T1 – [(ln P2 – ln P1) * (R/(Hvap)]
T1 = 92.1(C = 365 K

P1 = 760 mm Hg

(Hvap = 25.4 kJ/mol = 25.4 x 103 J/mol
T2 = ?

P2 = 856 mm Hg

1/T2 = 1/365  – [(ln 856 – ln 760) * (8.314 / 25.4 x 103)]

1/T2 = .00274 - 3.89 x 10-5 = .002701
T2 = 370 K = 97(C
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