
Constants and Formulas

R = 8.315 J K−1mol−1 ; 1 atm = 101325 Pa ; NA = 6.022× 1023 mol−1

kB = 1.381× 10−23 J K−1 ; h = 6.6261× 10−34 J s

Half-life, t1/2: time at which [A] = [A]0/2

Integrated rate laws.

[A] = [A]0 − kt ; [A] = [A]0 e
−kt ; 1/[A] = 1/[A]0 + 2kt
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T-jump experiment: x = [A]− [A]eq,2 = x0 exp(−(kf2 + kr2)t)

Arrhenius: k = Ae−Ea/RT

Eyring: k = κ kBT
hc◦ e

∆S‡/R e−∆H‡/RT

For reactions in the gas phase (z = 1 or c◦):

Ea = ∆H‡ +mRT

A =
emkBT

hz
e∆S‡/R

Diffusion constant:
kd = 4πNA (rA + rB)DAB ; DAB = DA +DB ; DA = kBT

6πηrA

Lindemann mechanism:
R = kuni[A] ; kuni = k2k1[M ]

k−1[M ]+k2
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Michaelis-Menten mechanism, enzymatic reactions:
R0 = k2[E]0[S]0

[S]0+Km
= Rmax[S]0

[S]0+Km
; Km = (k−1 + k2)/k1

Enzymatic reactions with competitive inhibition:
R0 = k2[E]0[S]0

[S]0+K∗m
; K∗m = Km(1 + [I]/Ki) ; Ki = [E][I]/[EI]

Langmuir model of adsorption:
θ = Vadsorbed/Vm = kaP/(kaP + kd) = KP/(KP + 1)

Dissociative chemisorption of A2(g):
θ = (KP )1/2/(1 + (KP )1/2)

Chain-branching reactions:
[R·] = (ki[A][B]/keff)(e

−keff t − 1) ; keff = kb(φ− 1)− kt

Beer-Lambert law:
Iabs = 2.303I0ε`[A]

Quantum yield:
Φj =

kj

k1+k2+k3+... ; kfτf = Φf

Quenching:
Rq = kq[S1][Q] ; I0

f/If = 1 + (kq/kf)[Q]

FRET:
ΦFRET = 1

1+(r/r0)6

Electron transfer:
ke.t. ∝ eβr e−∆G‡/RT ; ∆G‡ = (∆G◦ + λ)2/4λ
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