
𝛿
𝑒

𝛿 𝛿

𝛿

𝛿

++ +− Like charges repelOpposites charges attract

𝐶 = 𝑂=

𝛿 : Partial Charge

𝐶 = 2.5
𝑂 = 3.5𝛿 𝛿

Electronegativity 

Dipole : A Polarized Molecule + −

Intermolecular Forces - Between molecules.  

𝐶 = 𝑂=
𝛿 𝛿

𝐶 = 𝑂=
𝛿 𝛿

Intramolecular Force - Between atoms.

Intra > Inter

𝑃𝑜𝑙𝑎𝑟 𝑖𝑓 ∆𝐸𝑁 > 0.5

𝑂 = 𝐶 = 𝑂

Non-Polar

𝛿 𝛿𝛿

Polar

𝐻 − 𝐹 𝐻 = 2.1
𝐹 = 4.0

Polar

-Small H atoms (37pm)

𝐹 =
𝑘𝑞𝑞

𝑟
⎯⎯⎯

𝛿 𝛿

𝛿

𝛿

𝐻

0

𝐻

𝐻 = 2.1
𝑂 = 3.5

𝛿

𝛿

𝛿

𝐻

0

𝐻

𝐻 𝑂( ) → 𝐻 𝑂( )

∆𝐻 = 40.7
𝑘𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯ 𝑂 − 𝐻 467

𝑘𝐽

𝑚𝑜𝑙
⎯⎯⎯⎯

1 𝑚𝑜𝑙 𝐻 𝑂 = 2 × 934 𝑘𝐽

934

40.1
⎯⎯⎯⎯= 23 𝑚𝑜𝑙

Ion-Ion

[𝑁𝑎] [   𝐶𝑙    ] 𝑁𝑎 = 0.9
  𝐶𝑙 = 3.0

𝛿 𝛿

𝛿

𝛿

𝐻

0

𝐻
𝛿

+ =

Vander Waals Forces (Weak)
(London Dispersion Forces)

Dipole-Dipole

Momentary
    Dipole

𝛿

Induced
Dipole

Ion-Dipole

𝐻𝑒 𝐻𝑒

𝛿

𝛿

𝛿

𝐻

0

𝐻
𝛿

𝑁𝑎

∆𝐸𝑁 = 3.0 − 0.9
∆𝐸𝑁 = 2.1

Size inc, F dec

H-Bonds (N,O,F) (Strong)
Dipole-Dipole

𝑒
𝑒

𝑒

Strength
Ion-Ion>Ion-Dipole>H-Bond>Dipole-Dipole>Vander Waals

Polar

Polar Covalent

Polar

𝐻 − 𝐹

𝛿 𝛿

Polar Polar

Covalent

C11 - 1.5 - Inter Molecular Forces
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