AP – Thermodynamics Practice
Consider the first ionization of sulfurous acid:

H2SO3(aq) ( H+(aq) + HSO3-(aq)
Certain related thermodynamic data are provided below:


H2SO3(aq)
H+(aq)
HSO3-(aq)

-----------------
----------
------------------

Hf( kcal/mole
-145.5
0
-151.9

S cal/mole K
56
0
26

(a)
Calculate the value of G at 25C for the ionization reaction.

(b)
Calculate the value of K at 25C for the ionization reaction.

Given the following data for graphite and diamond at 298K.


S(diamond) =
0.58 cal/mole deg


S(graphite) =
1.37 cal/mole deg


Hf CO2(from graphite) =
-94.48 kilocalories/mole


Hf CO2(from diamond) =
-94.03 kilocalories/mole

Consider the change: C(graphite) = C(diamond) at 298K and 1 atmosphere.

(a)
What are the values of S and H for the conversion of graphite to diamond.

(b)
Perform a calculation to show whether it is thermodynamically feasible to produce diamond from graphite at 298K and 1 atmosphere.

(c)
For the reaction, calculate the equilibrium constant Keq at 298K




Br2 + 2 Fe2+(aq)  2 Br-(aq) + 2 Fe3+(aq)
For the reaction above, the following data are available:

2 Br-(aq)  Br2(l) + 2e-
E =
-1.07 volts

Fe2+(aq)  Fe3+(aq) + e-
E =
-0.77 volts

S, cal/mole C 


Br2(l)
58.6
Fe2+(aq)
-27.1


Br-(aq)
19.6
Fe3+(aq)
-70.1

(a) Determine S

(b) Determine G

(c) Determine H
WO3(s) + 3 H2(g)  W(s) + 3 H2O(g)
Tungsten is obtained commercially by the reduction of WO3 with hydrogen according to the equation above. The following data related to this reaction are available:


WO3(s)
H2O(g)

Hf (kilocalories/mole)
-200.84
-57.8


Gf (kilocalories/mole)
-182.47
-54.6

(a)
What is the value of the equilibrium constant for the system represented above?

(b)
Calculate S at 25C for the reaction indicated by the equation above.

(c)
Find the temperature at which the reaction mixture is in equilibrium at 1 atmosphere.

