Spontaneity - Formula Sheet:

2" Law of Thermodynamics:

ASuniverse = ASsystem + ASSurroundings

Entropy Change:

AS® n = Z nS°(products) — Z n S (reactants)

Entropy:
AH

ASgyrr = — T

Sgas > Sliquid > SSOll'd T T S T AS =+

Enthalpy Change:

AH® .y = Z n H°¢(products) — Z nH°¢(reactants)

Gibbs Free Energy Change:

AG = AH — TAS

Standard Free Energy Change:

AG® pyn = Z n G (products) — Z n G (reactants)

The Reaction Quotient:

AG = AG° +RT InQ

AG—-AG°
Q = e RT

jA+ kB < IC + mD
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The Equilibrium Constant:

AG° = —RT InK
AG°
K = e_ﬁ

jA+ kB < IC + mD

ln (K) vs (1/T) linear Plot:

Slope:
AH Aln (K)

R~ A(1/T)

R =8.3145]/mol - K

ln (K) vs (1/T) linear Plot:

In(K) = AH(l) AS
Nt =-7\7) "%
y=mx+B
Y-Intercept:
B_AS
R

Spontaneity:

1. AG° <0, Spontaneous
2. AG° =0, Equilibrium
3. AG° > 0, Nonspontaneous

The Equilibrium Constant:

1. AG° <0, K>1
2. AG°=0,K=1
3. AG° >0, K<1
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Spontaneity Table:

AH AS T AG Spontaneity:
High — Spontaneous
+ + Low + Nonspontaneous
High + Nonspontaneous
- - Low - Spontaneous
High — Spontaneous
- + Low — Spontaneous
High + Nonspontaneous
+ - Low + Nonspontaneous
Gibbs Free Energy Change: Boiling Point Temperature:
AG = AH — TAS Aqgy © Ay
Note: AHy g
AS - J/mol-K  AH - kJ /mol Ty =g AG=0

Convert AS fromJ to k] to match with AG & AH.
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