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The Contenders The Shift
A hydrogen atom covalently bonded to a strongly Atom X' is highly electronegative. It pulls the shared
electronegative element (specifically Fluorine, electron pair far away from the hydrogen atom,
Oxygen, or Nitrogen). warping the electron cloud.
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moves away, t
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ne hydrogen atom
y electropositive relative

to the electronegative atom ‘X.

o* (Fractional

Positive Charge)

This physical displacement creates a
severe electron deficit, leaving
hydrogen with a partial positive charge
rather than a neutral state.
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The Electronegative
Pole

Simultaneously, atom ‘X' hoards the
shared electron pair, drawing the bulk of
the electron density into its own orbit.

O~ (Fractional

Negative Charge)

The displacement of electrons toward X’
grants it a partial negative charge. The H-X
molecule is now intensely polar, setting
the stage for intermolecular interaction.




The Electrostatic Bridge A
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Covalent Bond (Intramolecular Hydrogen Bond (Intermolecular
sharing of electrons). electrostatic attraction).

» O oM o} o" O
H—X......H—X......H—X

The extreme polarity allows the highly electropositive (6*) hydrogen

of one molecule to act as a bridge, electrostatically locking onto the
fractional negative (6°) atom of an adjacent molecule.




A
Differentiating Partial and Full Charges

Polar Covalent (Hydrogen Bond) lonic Separation (lonization)

® | @
* Notation: d*/ & * Notation: H* / X~
 Mechanism: Electrons are displaced,  Mechanism: Electron is completely

but still shared. transferred.

* Result: Fractional charge. » Result: Full integer charge (lon).
. J

Key Takeaway: A hydrogen bond relies on the extreme polarization (§*) of a covalent bond, not the complete loss of an electron (H*).
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