Physical constants, conversion factors, and useful equations

Physical Constants

R =8.314Jmol 1K1
=0.08206 L atmK - mol-!
=0.08314 L bar K1 mol1

Na = 6.022 x 1022 mol 1

ke =1.381x 1028 JK™1

h =6.626x10%Js
F =96,485 C mol!

cC =2998x108ms?
g =981ms=?

e=1.6022x 10*°C
£ =28.854x 102 C2Jt m?
B =0.51 mol-*2dm?3? (in H20, 25°C)

Other Units

ldm3 =1L

1dm3 =1000 cm?3

1J =1kgm?s?

1 atm =1.01325 x 10° Pa

1 atm =760 mmHg

1 Torr=1 mmHg

1 Torr =133.322 Pa

lbar =105Pa

E =hv

c =ul

PV =nRT

(RT)/F = 25.6926 mV at 25°C

In(x)/loguo(x) = 2.30259 for all x

In(1-08)=-06

if@<<1

Quadratic equation:

ax?+bx+c=0

solutions:

X12 = (1/2a)[ - b + (b 2 - 4ac)'?]

RT/F =25.70 mV(at 25°C for In)
=59.16 mV(at 25°C for logio)

Michaelis - Menten equation:

(1/R0)=(1/Rmax) + (Km/Rmax)X(1/[S] 0)

Lindemann mechanism:

Kuni = kiko[M](k2[M] + ko)t

Langmuir isotherm:

0=KP/(1+KP)

1/Ro = 1/Rmax + (Km/Rmax) (1/[8]0)

Sequential reactions:

A - B — C
[B]=(ka/(k2-k-1)) f(t)[Alo
f(t)=exp(-kit)-exp(-kat)

Note:

Important Equations
K N 1
=—,a=— and 1=>¢7
C AW 245

log,, ¥ = - 2BV and log,,y, =-zlzl BVI
Am =A% - K (c/c)Y?(strong)

1/Am = 1//\0m + CAm /[(Aom)2 Ka] (Weak)

AGPivation =(1/8r - 1)22 eNa/ (87'[80r)

y z \"

o Eo_ﬂm[ [Y]'[2)’ J

zF [A]"[B]
AG = -nFE and thuAG°® = -nFP
AS = nF(dE/df)
a"" = aman for AmBn
K = [2€Na X (1000 L m?)/(eoksT)]*2 X [psotvent I/ &r] X2
E°AQCl/Ag = +0.222 V

k =A e—Ea/RT

K = kB_Te—A*GWRT
h

Ea = A/HO-PA*V° + RT (sol)

= AH°-ZVRT + RT (gas)
AG* = AHA-TASH
tiz = (In 2)/k (1%t order)
fluorescence lifetime tr = (kr +kq[Q])?
Ro = ko[ S]o[E]o/([S]o + Km),
Km = (K1 + ko)/ky
ko[E]o = Rnax=V
D = (1/3) \ave A
K = (1/3) (G,m/Na) Vave Np A

PV = nRT = (N/N)RT,
(Cvm/Na) = (3/2) I

N = (1/3) vaveNpm

f=6mr = ksT/D

Vave = (8R-|—/6'l',|\/|))1/2

Nph = 1/((V2)0),

A = RT/(PN\(V2)o)

Np = (N/V) = PNV(RT)

o= nd?

xms=\(2Dt)  (1-Dimension)

fms = V(6Dt) (3-Dimension)
Poisseuille equationAy/At) = (nr¥/(8n)) AP/ AL

Stokes-Einstein equation: D s/(6xn nr)
if r(particle) >> r(solvent molecule)

Ostwald viscosimeter] = Apt,

Capillary rise: h = 2/(pgr)

Quantum yield/efficiency = @ = moles of product formed / moles of photons absor bed
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