The meaning of the dotted line
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» In chemistry, a solid line represents a true chemical bond.

e But when a hydrogen atom finds itself trapped between highly
electronegative atoms, a different kind of force emerges.

» This dotted line represents the Hydrogen Bond—an invisible bridge
that dictates the properties of water, the structure of DNA, and
the foundations of life itself.




The prerequisite: Hydrogen meets extreme A
electronegativity

[F, O, or N] + [Hydrogen] = =—§» [Electron Displacement] =——p» [6+ / - Creation]

Hydrogen bonds only form under strict conditions. Hydrogen must be covalently bonded to a strongly electronegative element
(Fluorine, Oxygen, or Nitrogen). Because the electron pair is violently shifted away from Hydrogen, it is left highly
electropositive (6+), transforming it into a powerful electrostatic magnet seeking a negative pole.



The bridge effect in action A
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When multiple polar molecules are in The hydrogen bond acts as an
proximity, the highly electropositive electrostatic bridge between two
hydrogen (6+) of one molecule is atoms, holding one via a covalent
violently attracted to the bond and the other via a hydrogen
electronegative atom (6-) of its bond.

neighbor.
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Two forces, one network A
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Label: Covalent Bond Label: Hydrogen Bond

Type: Intramolecular (within the Type: Intermolecular (between

molecule) different molecules)

Mechanism: Sharing of an electron Mechanism: Pure electrostatic

pair attraction

Role: Creates the molecule itself Role: Bridges molecules into networks




Powerful influence, fragile connection A
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Despite its profound impact on
physical properties (like boiling
point and physical state), a

Standard Single Covalent Bond (e.g., H-H at 435.8 kJ/mol) hydrogen bond is strictly
weaker than a covalent bond.

This relative weakness is

: functionally vital. It allows

' hydrogen bonds to be
incredibly dynamic—constantly
forming, breaking, and

Hydrogen Bond Energy reforming—which is the secret

behind the fluidity of liquid

water and the unzipping of

DNA strands.




Revision Frame: Hydrogen Bonding o¥
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1. The Elements 2. The Cause
The strict electronegative prerequisites. Extreme electron displacement creates an electropositive H.

U H-Bond < Covalent

3. The Symbol 4. The Strength

The dotted line represents the intermolecular Substantially weaker than covalent bonds, allowing
electrostatic bridge. dynamic networks.
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