Conversions and short formulas

1Pa =1N/m?
= . 2 = . = -3 3
IN =1kg-m/s 1J=1N-m 1 y/m? 1L=1x10"m
Kelvin = Fahrenheit = Surface area of a

ImL=1cm?

Celsius + 273

(Celsius - %) + 32

sphere = 4712

Laplace pressure

Volume of a sphere =

Polymer radius

Ap =2 Yamrr? o =Tm/ N
Constants
Gravitational Avogadro’s number
Room temp = 23°C 1 Cal = 1000 cal acceleration 6.022 x 10%
=418k ,
g=10 m/s molecules/mol

Boltzmann constant
kg =138 x102 J/K

Specific heat of water
418 ]/g K

Dyear in water
1.4 x 1073 cm?/s

Dg,2+ in water
8.0 x 1071 m?/s

Prefixes

giga (G): 10°

mega (M): 10°

kilo (k): 10°

centi (c): 1072

milli (m): 1073 micro (p): 107° nano (n): 10~° 1A=10""m
Equation Description Units
pH = — log [H"] [H'] Concentrati.on of hydrogen mol/L
ions
Q Heat J
_ m Mass g
Q=m Cp AT Cp Specific heat capacity J/g-Kor]/gC
AT Change in temperature Kor°C
Uint Interaction energy ]
c Constant -
Uint - CkB T kg Boltzmann constant J/IK
T Phase transition temperature T
E Elastic modulus Pa
F / A F Force N
= — Area over which force is 5
AL / L A applied o
AL Change in length m
L Initial length m
U. E Elastic modulus Pa
E = int Uint Interaction energy ]
/3 l Crosslink distance m
L Distance of diffusion m
L =~4Dt D Diffusion coefficient m?/s
t Time to diffuse s
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Equation Description Units
6 Vzl'ume fraction of Uniitless
¢ _ Vdispersed ispersed phase
Viotal Vaispersed Volumepcl)lfa1 csléspersed L
Viotal Total Volume L
E Elastic Modulus Pa
o Surface tension N/m
E = % (¢ - ¢c) R Droplet radius m
¢ volbme feaction Unitless
o A
wco, | Sodumbiertonac
NaHCO; + CH;COOH — CH;COOH Acetic acid mol
NaC,H;0, + H,0 +CO;, NaC,H;0, Sodium acetate mol
H,O Water mol
CO, Carbon dioxide gas mol
k Reaction rate ~s7!
ko Max. reaction rate ~ g7l
k= kOe_Au/ kT Au Activation energy J
kg Boltzmann constant J/IK
T Temperature K
N(t) Numbertci)rfn Iélitcrobes at Microbes
N( t) = No ekt Initial number of .
_ Nozt/ T No microbes Microbes
l k Rate of growth/death st
where k = nTz t Time elapsed s
T Doubling time s
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