Chapter 15

CHEMICAL-REACTION EQUILIBRIA

15.1 The Reaction Coordinate
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Multiple Reaction
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15.2 Application of Equilibrium Criteriato Chemical Reactions
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| Figure 15.1: The total Gibbs energy in relation to the reaction coordinate.
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15.3 The Sandard Gibbs Energy Change and the Equilibrium
Constant
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15.4 Effect of Temperature on the Equilibrium Constant
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Figure 15.2: Equilibrium constants as a funetibn of temperature.
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Rigorous Expression of the Effect of Temperature on the Equilibrium Constant
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15.5 Evaluation of Equilibrium Constants

00000 OO0 AG° 00O OO0 U0ODOO OO0 DOD0O.000 AGy OO

0 00000 000 OO 000 0O (k1890 OO0 OOO. As;d 58

oo bod bbb 0 3b0b0b0 oodg boo o oo.bbb oooo
0000 OO O G200 OO0 OO OO0 OO0 Oooopo Asy OO
o0 o ob.0oboo(0o obo)yp o0 boob Dobbo obob oo
o good googa.

000 00000 OO0 000 0000 Reaét d., “The Properties of
Gasesand Liquids’, 4"ed.6 00 0 000D OO0 0OOO.



15.6 Relation of Equilibrium Constants to Composition Gas-Phase
Reactions
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Liquid-Phase Reaction
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Figure 15.3: Standard state for dilute aqtieous solutions.
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15.7 Equilibrium Conversionsfor Single Reactions
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Reactionsin Heterogeneous Systems

gooobb goooob ood bbb ooodb boodg boobobbo
0 (10440 O0ODQOD DOODO 0O boobo oo.

ot good oo boudo bbg bbbo.
ugd A0 0O BO O0O0OD0O OO0 cO bobooo bbb ooobo.

1. 000 00 oo bbb 0 - 00000 OD0U00ObD DoUOOo oo
2. 000 oo o0 0 - 00000 DOUOUOUOD DOOO OO
3000 00 bbb oo
A(9) + B(l) — C(aq)
0O 00 AG° 00O ODO0O0OO0OD0O DOooo.
CO 1mold O ODOOO OO ODOODO BO 1haUd0D0O DOOODOO



Al lbal0O0O OO OO0O0O0O0O ODOOODO ODOO.000 ODOOOO
O 0O (530 Doooo ooo oo.
Ke P _ M
aga, (7BXB)(fA/PO)

0000 KO 00000 OO0o0o o000 obooobD 1bard OOO
U0 ool 00 obodb KO OO oo ooo. oo oo odgo
0 0o oo oo CcU oubo ooo Uoo oooo, cooboooao
ool oooud oou.oodud oo gooodo ocoouooo oo,
o0 oooudo oo o oud ood oo o oo.

15.8 Phase Rule & Duhem’s Theorem for Reacting Systems
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Duhem’s Theorem
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15.9 Multireaction Equilibria
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The solution based on L agrange’'s undeter mined multipliers
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