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Physical Constants and Equations

Avogadro constant: N, = 6.022 x 102 mol '
Universal gas constant: R =8.31446 Jmol 'K '
Standard pressure: p< = lbar = 10° Pa
Standard atmospheric pressure: Patry = 1atm = 1.01325 bar = 1.01325 x 10° Pa
Zero of the Celsius scale: 273.15 K

Faraday constant: F = 9.6485 x 10* Cmol "
Planck's constant: h=6.626x102*]s
Mass of electron: m, = 9.109 x 1031 kg
Speed of light: c=2998 x 1085m s~!

pi: m = 3.141592653589793
Energy of a photon: E = he/A

Ideal gas equation: pV =nRT

The first law of thermodynamics: AU=Q+ W

Enthalpy H: H=U+pV

The change of entropy: AS=Q.,/T

Gibbs free energy: G=H-TS

AGS = —RTInK*
AG® = —nFE*<

cell

AG = AG*® + RTInQ

Reaction quotient: 0— [C]° D]
For a reaction a[A] + b[B] == c[C] +d[D] *~ A"B)
Nernst equation: B = e _ Bl Cra
nkF ¢y
Langmuir isotherm equation: f=aP/(1+aP)
Arrhenius equation: k= Ae Fa/RT
Integrated rate law:
Zero order: [A] = [A]{J — kt
First order: In[A] = ln[A]O — kt
Second order: —— =+ kt
(Al [A],
o ) In2
Half-life time for a first order process: tyye = o
1
Half-life time for a second order process (A +A — B):  ty, = AL
! 0
Lambert-Beer equation: A=celC
Electric work: W=UIlt=UQ
Quantity of electric charge: Q=1It
Volume of a sphere: V= %’H’?":S

Surface area of a sphere: S = 4mr?
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