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CHAPTER 5

Thermodynamics

First law and work

for expansion

REVERSIBLE ISOTHERMAL

Enthalpy changes

HESS'S LAW

FROM BOND ENTHALPIES

BE BE

NEUTRALISATION

kJ mol (strong acid + strong base)

Entropy, Gibbs energy and equilibrium

SPONTANEITY

spontaneous at the switch

ΔU = q + w  (w = −P ​ΔV  ext )

w = −2.303nRT log ​

V ​1

V ​2

ΔH = ΔU + Δn ​RT ,g C ​ −p C ​ =v R

Δ ​H =r Δ ​H ​ −∑ f products Δ ​H ​∑ f reactants

Δ ​H =r ∑ ​ −bonds broken ∑ bonds formed

ΔH ≈ −57.1   −1

ΔS = ​;
T

q ​rev
ΔG = ΔH − TΔS

ΔG =∘ −RT lnK = −2.303RT logK; ΔG = ΔG +∘ RT lnQ

ΔG < 0  ; T = ​ 
ΔS

ΔH
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PHASE CHANGE
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ΔS = ​

T

ΔH ​trans
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