CHAPTER 13 CHEMICAL EQUILIBRIA
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Generalize
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Example 13.2: Model for ligand binding
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Figure 13.2 Molecular Driving Forces 2/e (2 Garland Science 2011)
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A different convention for dealing with relative energies

Ag, =-AD D = dissociation energy
K

H,+D,—>2HD
2 _
K — (qHD) QAD/KT AD =2(4352)
- -431.8—-439.2
U490, _ 0.6k / mol Why isn’t this zero?
e’P* =0.79 at T =300K
K — KtKrKVeAD/kT
,\312 7
) [(ZﬂmHDkT /h?) } o
32 32
(270m, KT 702} (22m kT /h?)" My, 'mp, ™
3 27
= 23124312 = 2\/58 =119



HD
r 2 H =
(GHD) H2ID2 : ?
K, =2—'22§ =3.56 Ho, =
1°° 9
Hip =
i

Here | neglected R? as
it will cancel out.

(1_ o Mip/KT )‘2

K, -1
(1_ e—thZ/kT ) (1_ o

K =(1.19)(3.56)(1)(0.79) =3.35

trans rot vibr AD,

When

T >0 K —>4.23

Largest contribution arises
from symmetry #’s
in rotational term



Equilibrium constants in terms of pressure
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get chemical potentials in terms of partial pressures
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M, = standard state chemical potential

Example 13.4: Dissociation
l,=21, T=1000K, m, =2.109x10*kg

dy, =4 6,=0.0537K
Oy, =1 6 =308K
AD =-35.6kcal /mol  @2P'RT —_1 66x10°8

K, =3.1x10"atm



Le Chatelier’s Principle
A —I>< B
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van’t Hoff plot for dissociation of water



Gibbs — Helmholtz Equation | Not restricted to gases or chem. equilibrium
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Pressure dependence of K
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