
Fundamental Constants

Avogadro's 
number NA 6.02214x1023 1

𝑚𝑚𝑚𝑚𝑚𝑚

Gas constant R
8.3145 𝐽𝐽

𝑚𝑚𝑚𝑚𝑚𝑚�𝐾𝐾
0.08206  𝐿𝐿�𝑎𝑎𝑎𝑎𝑎𝑎

𝑚𝑚𝑚𝑚𝑚𝑚�𝐾𝐾

Faraday’s 
constant F 96,485 𝑐𝑐

𝑚𝑚𝑚𝑚𝑚𝑚

Planck’s 
constant h 6.62608x10-34 𝐽𝐽 � 𝑠𝑠

Boltzmann's 
constant K 1.38066x10-23 𝐽𝐽

𝐾𝐾

Speed of light c 2.9979246x108 𝑚𝑚
𝑠𝑠

Electron’s mass 9.10939x10-31 𝑘𝑘𝑘𝑘
0.00054858 𝑢𝑢

Electron’s charge e -1.60218x10-19 C

Proton’s mass 1.67623x10-27 𝑘𝑘𝑘𝑘
1.0073 𝑢𝑢

Proton’s charge 1.60218x10-19 C

Neutron’s mass 1.672493x10-27 kg
1.0087 𝑢𝑢

Hydrogen-1 mass 1.0078 𝑢𝑢

Volume Conversion Factors

1.000 𝐿𝐿 = 1.00x103 𝑐𝑐𝑐𝑐3

1.000 𝑔𝑔𝑔𝑔𝑔𝑔 = 3.785x103 𝑐𝑐𝑐𝑐3

1.000 𝑓𝑓𝑓𝑓3 = 2.83x10-2 𝑚𝑚3

1.000 𝑞𝑞𝑞𝑞 = 9.46x102 𝑐𝑐𝑐𝑐3

Energy Conversion Factors

1.000 𝑐𝑐𝑐𝑐𝑐𝑐 = 4.184 𝐽𝐽

1.000 𝑒𝑒𝑒𝑒 = 1.6202x10-19 𝐽𝐽

1.000 𝑒𝑒𝑒𝑒 = 96.485 𝑘𝑘𝑘𝑘
𝑚𝑚𝑚𝑚𝑚𝑚

1.000 𝐶𝐶 � 𝑉𝑉 = 1.000 𝐽𝐽

1.0 𝑘𝑘𝑘𝑘 � ℎ = 3.600x103 𝑘𝑘𝑘𝑘

1.0 𝐿𝐿 � 𝑎𝑎𝑎𝑎𝑎𝑎 = 101.325 𝐽𝐽

Pressure Conversion 
Factors

1.000 𝑎𝑎𝑎𝑎𝑎𝑎 = 1.0133x105 𝑃𝑃𝑃𝑃

1.000 𝑎𝑎𝑎𝑎𝑎𝑎 = 760 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

1.000 𝑎𝑎𝑎𝑎𝑎𝑎 = 760 𝑚𝑚𝑚𝑚 𝐻𝐻𝐻𝐻

1.000 𝑎𝑎𝑎𝑎𝑎𝑎 = 14.70 𝑝𝑝𝑝𝑝𝑝𝑝

1.000 𝑏𝑏𝑏𝑏𝑏𝑏 = 1.000x105 𝑃𝑃𝑃𝑃

Mass Conversion Factors

2.205 𝑙𝑙𝑙𝑙 = 1.000 𝑘𝑘𝑘𝑘

1.000 𝑙𝑙𝑙𝑙 = 453.6 𝑔𝑔

1.000 𝑜𝑜𝑜𝑜 = 28.35 𝑔𝑔

1.000 𝑡𝑡𝑡𝑡𝑡𝑡 = 907.2 𝑘𝑘𝑘𝑘

1.000 𝑢𝑢 = 1.66x10-27 𝑘𝑘𝑘𝑘

Length Conversion Factors

1.094 𝑦𝑦𝑦𝑦 = 1.000𝑚𝑚

0.3937 𝑖𝑖𝑖𝑖 = 1.000 𝑐𝑐𝑐𝑐

0.6214 𝑚𝑚𝑚𝑚 = 1.000 𝑘𝑘𝑘𝑘

1.000 Å = 1.000x10-10 𝑚𝑚

Temperature Conversion 
Factors

Celsius
(°C) 𝑇𝑇𝐾𝐾 = 𝑇𝑇𝐶𝐶 + 273.15

Fahrenheit
(°F) 𝑇𝑇𝐾𝐾 = 5

9 𝑇𝑇𝐹𝐹 − 32 + 273



𝑀𝑀𝐴𝐴 =
𝑚𝑚𝐴𝐴

𝑛𝑛𝐴𝐴
𝜒𝜒𝐴𝐴 =

𝑛𝑛𝐴𝐴
𝑛𝑛𝑡𝑡𝑡𝑡𝑡𝑡

𝑀𝑀 =
𝑛𝑛
𝑣𝑣

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝐴𝐴 =
𝑚𝑚𝐴𝐴

𝑚𝑚𝑡𝑡𝑡𝑡𝑡𝑡
100%

𝑀𝑀1𝑉𝑉1 = 𝑀𝑀2𝑉𝑉2 𝑃𝑃𝑃𝑃 = 𝑛𝑛𝑛𝑛𝑛𝑛 𝑃𝑃𝐴𝐴 = 𝜒𝜒𝐴𝐴𝑃𝑃𝑡𝑡𝑡𝑡𝑡𝑡 𝑢𝑢𝑎𝑎𝑎𝑎𝑎𝑎 = �𝑢𝑢 =
8𝑅𝑅𝑅𝑅
𝜋𝜋𝑀𝑀

𝑢𝑢𝑚𝑚𝑚𝑚 =
2𝑅𝑅𝑅𝑅
𝑀𝑀

𝑢𝑢𝑟𝑟𝑟𝑟𝑟𝑟 =
3𝑅𝑅𝑅𝑅
𝑀𝑀

ℏ =
ℎ
2𝜋𝜋

𝐾𝐾𝐾𝐾 𝑎𝑎𝑎𝑎𝑎𝑎 =
3
2
𝑅𝑅𝑅𝑅

𝐸𝐸 = ℎ𝜈𝜈 𝜆𝜆𝜆𝜆 = 𝑐𝑐 𝜆𝜆 =
ℎ
𝑚𝑚𝑚𝑚

∆𝜌𝜌Δ𝑥𝑥 ≥
1
2
ℏ

𝐸𝐸 = −2.178 × 10−18𝐽𝐽
𝑍𝑍2

𝑛𝑛2 𝐸𝐸 =
𝑛𝑛2ℎ2

8𝑚𝑚𝐿𝐿2

∆𝐻𝐻 = �𝐷𝐷 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 −�𝐷𝐷(𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓) 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 =
𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

2

Average Bond Energy 𝒌𝒌𝒌𝒌
𝒎𝒎𝒎𝒎𝒎𝒎

H-H 432 O-H 467

H-Br 363 O-O 146

H-F 565 F-F 154

H-Cl 427 Cl-Cl 239

C-H 413 Br-Br 193

C-C 347 O=O 495

C-N 305 C=C 614

C-O 358 C=O* 745

C-F 485 C≡O 1,072

N-H 391 C≡C 839

N-O 201 C≡N 891

N-N 160 N≡N 941

*C=O (CO2) = 799
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