
NA = 6.022× 1023 mol−1

k = 1.381× 10−23 J/K

1 L·atm = 101.325 J

PV = nRT

∆E = q + w H = E + PV

∆E = ∆H − P∆V

∆E = ∆H −∆nRT

∆E = qv = n Cv ∆T

∆H = qp = n Cp ∆T

w = −P∆V w = −∆nRT

w = −nRT ln V2
V1

q = +nRT ln V2
V1

∆S = nR ln V2
V1

∆S = qrev/T

∆S = n Cv ln T2
T1

∆S = n Cp ln T2
T1

∆H◦
rxn =

∑
∆H◦

f (prod)−
∑

∆H◦
f (react)

∆G◦
rxn =

∑
∆G◦

f (prod)−
∑

∆G◦
f (react)

∆S◦rxn =
∑

S◦(prod)−
∑

S◦(react)

S = k lnW ∆Strans = ∆Htrans/Ttrans

∆G = ∆H − T∆S
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