
DATA SHEET 
Some Useful Constants and Formulae 

Fundamental Constants and Conversion Factors 
Atomic mass unit (u) 1.660 539 × 10-27 kg Kelvin temperature scale 0 K = -273.15 ˚C 
Avogadro's number (NA) 6.022 141 × 1023 mol–1 Kw (at 25 °C) 10-14 
Boltzmann constant (kB) 1.380 649 × 10-23 J·K-1 Planck's constant (h) 6.626 070 × 10-34 J·Hz-1 

Charge of electron -1.602 176 × 10-19 C Speed of light in vacuum (c) 2.997 925 x 108 m·s-1 
Faraday’s constant (F) 96 485 C·mol-1 Volume conversion 1000 L = 1 m3 

Ideal gas constant (R) 8.314 462 J·mol-1·K-1 
8.314 462 m3·Pa·mol-1·K-1 

Pressure conversions  1 bar = 100 kPa 
1 atm = 1.01325 bar  

 
Formulae 
 

a
acbbx

2
42 −±−

=   nRTPV =    

 

Ω= lnBkS     
T

qS rev=∆    STHG rrr ∆−∆=∆     

 

QRTGG rr ln+°∆=∆   KRTGr ln−=°∆   







−

∆
=









211

2 11
ln

TTR
H

K
K o

r     

 
 

o
AAA PXP =   AHPkA =][   

∑
=

n
nX   FEG er υ−=∆  Q

F
RTEE

e

ln
υ

−°=  

 
 

+−= HapH log  aa KpK log−=  bb KpK log−=  baw KKK ⋅=    
 
 
∆ ∆ ∆H H products H reactantsrxn f f

0 0 0= −∑∑ ( ( ) ( ( )   ∆S S products S reactantsrxn
0 0 0= −∑∑( ( ) ( ( )  

 
∆ ∆ ∆G G products G reactantsrxn f f

0 0 0= −∑∑( ( ) ( ( )   
 
Activities       
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Developed by Prof. R. T. Boeré (updated 2016) 
 
Table of Thermodynamic Data 

formula notes ∆𝑓𝑓𝐻𝐻° �
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𝑚𝑚𝑚𝑚𝑚𝑚 ∙ 𝐾𝐾
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𝐶𝐶(𝑠𝑠)  use as a proxy for coal           5.686 
𝐶𝐶𝐶𝐶2(𝑔𝑔)   -393.50  213.7   
𝐻𝐻2(𝑔𝑔)     130.7 
𝐻𝐻2𝐶𝐶(𝑔𝑔)   -241.8 -228.6 188.8 
𝐶𝐶2(𝑔𝑔)     205.0 

 
Table of 𝒑𝒑𝒑𝒑𝒂𝒂 Values 

acid 𝑝𝑝𝐾𝐾𝑎𝑎 
−𝑁𝑁𝐻𝐻3+ of amino acid 9-10 
Acetic acid (𝐶𝐶𝐻𝐻3𝐶𝐶𝐶𝐶2𝐻𝐻) 4.74 

 
Table of IR Frequencies 
Bond Frequency range Notes 

 

2800–3000 cm−1  

 

3000–3200 cm−1  

C＝C 1640–1675 cm−1 May be absent for symmetry reasons 
C ≡ C 1950–2300 cm−1 May be absent for symmetry reasons 

 


