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Chapter & Chemical Equilibnum

6.1  The Bguilbrum Condifion

64  The Conc=pt of Aoty

62 The Bguilbrum Concfont

.2 Eguliorum Bgprestions Immobing Premures
6.5 Heterogensous BEguilbia

td Applcations of the Eguiibium Constant
6.7  Zobdng Equiibrium Problems

8.8 La Chaselar’s Principl

holecular Picture of
Establishment of Eguilibbrium
COlg] + H:O[g] = COg(g] + Hag)
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nificl amourts
FCO+THO#0C0,; *#0H,
At equilibrium
200+ 2HO 500, ¥ 5H;

Concentration vs. Time
Cog) + HOig) = COgig) + Holgl
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Feaching Equilibrium on the

Macroscopic and Molecular Levels
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Actvity [cont'd.]

= When performing o proper thermodynomic description
of equiibrium, one= corsiders the ocfivity of subcfonces,
not smply the concentrofions.

= For our punpores, we wil simphy refer oll of ouwr
concenfrofions [or presures| to o slondand shate:

For goses: 1 ofm

For sclutions: 1 M

For pure Igquids the shate of the kquid irelf
For solids: the stote of fhe solid iteelf
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= Given these definiions, we define octhly (g for the

The Equilibnum Constant

BB+l = dD+eE
K= {ﬂu]:{ﬂ; ]‘:
(@) (d:)

specieri o= . =ﬂ = =i
1M laim
Example The Equilibnum Constant

Af eguilbium [MH,] = 3.1 x 1045 M, [M;] = 8.5 x 10" M, and
[H] = 4.1 x 105 Wihat i the equilbrium constant®

v Progariies of tha @gulizdumn constant

= K for @ reachon writhan In reversa & he recigrocol of the
origingl K anpression: Kpene = Wereaal™!

= Wyou mullipty o chiermlool eoushon by o focior, n, ihe
nawy Bl sy e gl £ mmiked 1o thie poveer of the: tocdor:

H-r-nil:[ﬁ-:lﬂd]l
* Thie shullbnum carsiont B ohyoys unitiess.
v Winan Sooboubotineg K wea rrioet oee souiiEriuen ceneariraions.

o K depends only on T, 0ol on infisl conoanimoiions.
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The Equilibrium Constant
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izhanges of rmeocton#
and product
concentrahions
during o chermical
reachon.
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Initial and Equilibnum Concentrations for

the N,O -NO, System at 100°C
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Inmifial Exquilibriuvm Eotio
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Expenments camed out of o cerfoin femperofune, but
with different inifol concenfrafons, yeid fhe some walve

for the equiibium corsfant. K.

Reaching Equilicrium from Different Starfing Points
CH.CH(g]

CO|g] + 2 Hz[g]
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Types of Eguillbbnum Constants

Dissocialion constant (ocids, boses, safs; Chs 7/78)

solubility product (preciptofion reactions; Ch 3l

Formiatfion constant |complexation reactions; Ch 3)

Sfandard pofentiak [redox reactions; Ch 1]




