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Pure Atomic Orbitals

Valence Bond Hybrid Orbitals

What you form:

4 End-on-End overlaps (sigma bonds) between the pure 1s of H and the hybrid sp³ of C

Your hybrid orbital shape (sp3,sp2,sp,etc.) absolutely depends on the molecule / surrounding atoms
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Pure Atomic Orbitals

Valence Bond Orbitals

What you form:
End-on-End overlap (sigma bonds) between the pure 1s of H and the hybrid sp² of C
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End-on-End overlap (sigma bond) between the hybrid sp² of O and the hybrid sp² of C
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Side-by-Side overlap (pi bond) between the pure 2p of O and the pure 2p of C
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33% s ; 67% p
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Pure Atomic Orbitals

Valence Bond Hybrid Orbitals

What you form:
1 End-on-End overlap (sigma bond) between the pure 1s of H and the hybrid sp of C
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1 End-on-End overlap (sigma bond) between the hybrid sp of C and the hybrid sp of C

π2p-2p

2 Side-on-Side overlaps (pi bonds) between the pure 2p of C and the pure 2p of C
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Pure atomic Orbital

Valence Bond Orbitals

What you form:

5 End-on-End overlaps (sigma bonds) between the hybrid sp³d of P and the hybrid sp³ of Cl
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Pure atomic Orbital

Valence Bond Orbitals

What you form:

6 End-on-End overlaps (sigma bonds) between the hybrid sp³d² of S and the hybrid sp³ of Cl
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Molecular Orbital Theory

O₂ and F₂ B₂, N₂, and C₂ 

MO Diagram for H₂
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O₂ OO
HOMO: highest occupied molecular orbitalLUMO: lowest unoccupied molecular orbital

6 available valence electrons

Conclusions from this diagram:
Bond Order = ½ (Bonding electrons - Anti-bonding electrons)
Bond Order = ½ (8 - 4) = 2

Oxygen is paramagnetic, meaning it contains unpaired electrons.
Paramagnetic compounds are attracted to a magnetic field.


