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The physical equilibrium distance between atoms. "

LCenters of positive charge. ]
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Equilibrium Distance: The precise point where

attractive and repulsive forces perfectly balance.
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Molecular Blueprints

The Anatomy of a Bond

Each atom contributes a specific radius to the total distance.
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The Additive Principle
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R=r,+1p

R = Total Bond Length
ra, Iig = Covalent Radii of the contributing atoms.

Carbon
(r.=77 pm)

+

| Hydrogen
(r. =37 pm)

C-H bond
(114 pm approx)*
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*Note: Source data indicates the actual C-H bond length is 107 pm. Average covalent
radii do not always perfectly add up due to electronegativity differences, but they
establish the fundamental structural model.



Definition:

The radius of an atom's
core when in direct
contact with the core

of an adjacent atom in a
bonded situation.

Covalent Radius (r)

Measuring atoms in a bonded state.
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Calculation:

Exactly half the

distance between two
similar atoms joined by
a single covalent bond
in the same molecule.




van der Waals Radius (r.,,) £

Measuring the overall size of an atom in a nonbonded solid state
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The r,4,, represents the
wider valence shell bounda-
ries where atoms collide but
do not share electrons.




Revision Frame: Atomic Radii
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Covalent Radius (r,)
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van der Waals Radius (r,,)
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State: Bonded (Overlapping)

Definition: Half the distance between
nuclei of two identical bonded atoms.

Measures: The atomic core in a shared
electron state.

Size: Always smaller thanr, 4, (e.g.,
Chlorine =99 pm).
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State: Nonbonded (Touching in solid state)

Definition: Half the distance between
nuclei of two similar adjacent atoms in
separate molecules.

Measures: The overall size and valence
shell boundary.

Size: Always larger than r_ (e.g., Chlorine
=180 pm).
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