NAME:_________SOLUTIONS_______________  CHEMISTRY 132, QUIZ 10
Substance     Hf (kJ/mol)      S (J/K-mol)   Thermodynamic data at 25.00C
CH3OH(l)          -238.66             126.8                       R = 8.31451 J/mole-K
CH3OH(g)         -200.66             239.81                    1 Liter-atm = 101.325 J
1) Use the above data for liquid and gaseous methanol, CH3OH, to answer these questions.
a) Does methanol boil at 25.00C?  Support your answer with a calculation.
The process is CH3OH(l)  CH3OH(g)  
H  = Hf( CH3OH(g))  - Hf( CH3OH(l)) = (-200.66 kJ) – (-238.66 kJ) = 38.00 kJ = 38,000 J
S = S(CH3OH(g)) – S (CH3OH(l)) = (239.81 J/K) – (126.8 J/K) = 113.0 J/K
G = H - TH = (38,000 J)- (298.15 K)(113.0 J/K) = 4309 J/K > 0
N.B. T in the definition of G, i.e. G = H – TS, is in K where T(K) = T(C) + 273.15.
G is positive so boiling is not spontaneous under standard conditions, i.e. p = 1 atm.
b) Calculate the normal boiling point of methanol.
At the normal boiling point, the two phases are in equilibrium so G = 0 = H - TH 
T =Tnbp = H/S = (38000 J)/(113.0 J/K) = 336.3 K (38.1C)
2) Calculate the pH of a 0.050 M aqueous solution of perchloric acid.
[bookmark: _GoBack]HClO4 is a very strong acid, i.e. 100% dissociated so [H+] = 0.050 M
pH = -log10[H+] = = -log10(0.050) = 1.30
3) Arrange the following compounds in order of increasing strength as a base with the strongest base on the right: amide anion (NH2-); water (H2O); hydroxide anion (OH-); ammonia (NH3).  Provide a brief rational for your arrangement.
Because of its lone pair ammonia is a weak base.  Water is a much weaker base since oxygen is more electronegative than nitrogen.  The amide anion is the conjugate base of the very, very weak ACID ammonia.  The hydroxide anion is the strongest base present in water at appreciable concentrations.
Basic strength: H2O << NH3 << OH- << NH2-

