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Kitchen Sink Equilibria: Everything but the...

AG and K: Oh rats! AG°=-RTInK

° R = universal gas constant = 8.314 § moi* K™
T =temperature in Kelvin
K = equilibrium constant

This equation can be rewritten to give: K = g ~AG®/RT

And of course, don’t forget the connection between electrochemistry and equilibrium!

AG and E°: I've had enounf! AG® = —nFE°

n = number of moles of electrons
F = Faraday’s constant = 96,485 coulombs per mole of electrons

1. Calculate Gibb’s free energy, in ki/mol ., for the reaction of glucose and ATP to give glucose-6-phosphate and ADP,
given that the equilibrium constant, K, is 5000. at a temperature of 38°C.

AG = -RT LK = - (8314 S (311 K) La(S000)

2. Assume that iron and magnesium half-cells are suitable connected at 298 K and standard conditions and that both
aqueous solutions are 1.00 M concentrations. s
Eved

FeZ*(aq) + 2 > Fe(s) E°=-045V =
Mg**(aq) + 2e” > Mg(s) FP=-237V SES = 231V

Calculate the cell potential, the free energy change (in k)/mol), and the equilibrium constant for this voltaic cell.
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Upping the Pressure PV = nRT
P = pressure (in atm, torr, or mmHg)
R = universal gas constant (0.08206 L atm mol™ K™ or 62.36 L torr mol™ K1) .
T = temperature in Kelvin

The ideal gas law can be used to calculate the partial pressure of a gas at equilibrium if you know the equilibrium
concentration of the gas.

3. If Consider the following reaction:

2 COF3(g) = COa(g) + CHa(g) ¢ = 2.00 at 1000°C

In an equilibrium mixture, the concentration of COF; is 0.255 M and the concentration of CH, is 0.118 M. What
is the partial pressure of CO» at equilibrium? Cin M‘m)
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4. For the gaseous equilibrium represented below, it is observed that‘_g_rgater amounts of PCls and Cl; are—} _7 €"Ic:l B

Equilibrium and Thermodynamic Favorability

produced as the temperature is increased.
PCls(g) = PCls(g) + Cla{g)

a. What is the sign of AS° for the reaction? Justify.

+ASY ble # of moles onaS’ increated. from 1 en feactant Side
fo 2 on produck Side

b. What change, if any, will occur in AG® for the reaction as the temperature is increased? Explain your
reasoning in terms of Le Chatelier’s principle,
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