MOLECULAR PHYSICS & CHEMISTRY EXPLAINED

Why Ice is Less Dense Than Liquid Water

The Anomaly of Water

For almost all other chemical substances, the solid phase is denser
than its liquid phase because molecules pack tighter together when
cooled. Water is a extraordinary exception. When liquid water freezes
into solid ice, it expands by roughly 9% in volume, making ice less
dense than water and enabling it to float.

Molecular Structure: Liquid Water vs. Open Hexagonal Ice Lattice
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Key Molecular Reasons

* Hydrogen Bonding: Each water molecule (H,0) forms up to four

hydrogen bonds with surrounding molecules.

* Dynamic vs. Rigid Structure: In liquid water, thermal energy

keeps molecules moving rapidly, constantly breaking and

reforming hydrogen bonds. This allows them to slip into empty

spaces and stay closely packed.

* Open Hexagonal Ring: Below 0°C, kinetic energy drops. The

hydrogen bonds stabilize into a 3D hexagonal lattice crystal

with large empty voids trapped at the center of each ring.

Density (p) = Mass (m) = Volume (V)

Same Mass + Increased Volume = Lower Density

Property Liquid Water Solid Ice

Molecular Compact, crowded fluid Rigid, open hexagonal

Arrangement clusters lattice

Intermolecular _ Large trapped hollow
Smaller average spacing ,

Space voids

Density at 0°C ~ 0.9998 g/cm3 ~ 0.9167 g/cm3

Physical Behavior

Sinks below ice

NCERT Class 8 Science  Particulate Nature of Matter

Floats on liquid water

Page 2 of 3



Ecological Importance

Because ice is less dense than liquid water, lakes and rivers freeze
from the top down rather than the bottom up. The top ice layer acts as
an insulating blanket, protecting aquatic life in the liquid water
underneath during freezing winters.
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