19.2 Calculating Entropy Change
Entropy Change in the Surroundings

Consider the reaction Ny(g) + 2H,0(l) = 2NO(g) + 2H,(g)

for which AH°=752.2kJ and AS°=351.6 J/K at 298.15K

a) At 298.15K s this reaction product or reactant favored?
b) Is the answer to a) entropy or enthalpy driven?
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19.3 Gibbs Free Energy

Gibbs Free Energy and Spontaneity
G =H-TS G * Glhs Joee !mnw
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19.3 Gibbs Free Energy
Standard Gibbs Free Energy

Tuo nein nebods b deteanione AGm
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19.3

Gibbs Free Energy

Free Energy, Standard Free Energy, and the Reaction Quotient
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19.3 Gibbs Free Energy
Free Energy, Standard Free Energy, and the Reaction Quotient

Consider the reaction CO(g) + Cly(g) = COCl,(g)

Calculate AG for this reaction at 298.15K if the pressure of each gasis 35.35
mm Hg.

AG? Values: CO(g) =-137.2 kd.mol COCl,(g) = -204.6 kJ.mol-1

A6 = A6 + RT5Q Q: Lot
" " Peo Pea
AG’ = Blrg (00 - Alrg COrg - Ag Patg) . _00WIS
= -2046 -(-1312) -0 0.04615 (0.0465) ;
r =614 k] I"I'Ia'l

0G° = - 67,400 +8.314 (298.15) fo 2051
= ~61,400 + 7,606

Ps 3&35m2g| | ofm = -59,19% T.mof"
760 mm Hg = -59.79 kI.mol"

= 0.04615 o¥m
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19.3

Gibbs Free Energy
Standard Free Energy and the Equilibrium Constant

AG = AG° + RS0
When the svstem peaches equiibeion, then
At =0 ond Q=K

0 = Ne°+ RT SO

AG® = -RT Sk
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19.3 Gibbs Free Energy
Gibbs Free Energy and Temperature

Free Energy and Temperature AG° = DU - TAS®

Temperature 0K - 1800
| o | Aenaciiie module on Class Nk sie.
|

® 2 Fez0a(s) + 3C(s) —
3 COz(g) + 4 Fe(s)

© C(s) + 2Hz(g) — CHa(g)

O Nz(g) + 202(g) — 2 NOz(g)

O CaCOa(s) —= CaO(s) + CO:(g)

© 2 HCl(aq) + Na:COs(s) — 'Eunu Temperature (K) 1500
2 NaCl{aq) + Hz20(/) + COz(g)

i) 020, AS°70, AG°=7?

AS® = 561.00 J/K+=mol W) pH’<o, p<o, 06 =7
AH® = 468.00 kJ/mol i) Wro, 05°<0, D& YO0
AG® = 468.00 kJ/mol V) AW<0, As°»0, DE&°<0
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