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Constants and Conversions
R=83145J-mol™1 - K~!, T(K)=6(°C) +273.15
1m=10dm =100 cm, 1 atm = 1.01325 x 10° Pa

Mathematical Relations
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The Properties of Gases
The Perfect Gas
pV =nRT or pVm =RT
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The Kinetic Model

M \3/2 T\ 1/2
f@)=4w< ) W2e MV 2RT, wms:(ﬁﬁf)

27 RT M
SRT\ /2 2RT\ /2
v = — v = ==
mean M ) mp M
Real Gases
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The First Law

Internal Energy
dU =dg+dw or AU=gq+w
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Enthalpy
H=U+pV
oOH
Cp = (87)?’ AH = Cp,AT, AH =g,
Cp—Cy=nR or Cpm—-Cym=R
Thermochemistry
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State Functions and Exact Differentials
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Adiabatic Changes
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The Second and Third Laws
Entropy
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Entropy Changes for Specific Processes
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Measurement of Entropy

A SC = E vSS — E vS2
products reactants
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Concentrating on the System

A=U-TS, G=H-TS
AG® = A H® —TAS®
AGE = > uAGT - D UAG®

products reactants

Combining the First and Second Laws
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Simple Mixtures

The Thermodynamic Description of Mixtures

ov
VJ - (7>
BnJ p,T,n’

by = (iG)
J anJ p,T,n’

G =napa +npup
dG =Vdp — SAT + padna + pupdnp + ...
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AnixG = nRT (zalnzp + zalnap)
ApixS = —nR(zxalnzs +zplnap)
ApixH =0

PA = TADA

pa () = g3 () + RT nzs

pB = KB

Binary Phase Diagrams of Liquids
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Chemical Equilibrium

The Equilibrium Constant
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AG® = —-RThh K
K= e—ArGe/RT

Response of Equilibria to the Conditions
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Chemical Kinetics

The Rates of Chemical Reactions
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Integrated Rate Laws

[A] = [Alo — kt
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Reactions Approaching Equilibrium

kig  kor
= X X
klr k2r

Note: use ¢® to balance out units

The Arrhenius Equation

E
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Reaction Mechanisms
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