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1.6.5 Reverse Osmosis and
Water Purification
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Conceptual Baseline “

Natural Osmosis vs. Forced Reversal

Natural Flow Forced Flow

Driven by a natural concentration gradient.

Solvent moves from Pure Solvent - Solution. .:“ IS squeezed from Solution - Pure Solvent.
Solvent moves from Pure j@ . Solvent is squeezed from
Solvent = Solution. k= ! Solution = Pure Solvent.
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Key-Takeaway Box
The semipermeable membrane allows submicroscopic solvent molecules (water) to pass while hindering larger solute impurities.
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The Physical Mechanism A
Overcoming the Osmotic Drive

-

Mechanical applied pressure (P) must exceed the
P > T[ natural osmotic pressure (1) to reverse the flow and
squeeze pure water out of a concentrated solution.
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Opposing Forces Diagram Semipermeable Membrane
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Global Application -

Engineering Potable Water: Desalination o\

TopAll

Semipermeable Interface

- )

Impermeable lons High Pressure
Sea Water Applied ,| Pure Water
In Out

Potable Water

Cellulose Acetate Film

(permeable to water, completely
impermeable to impurities and ions)

Porous Support

(to withstand the massive
required pressure)
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The Principle-to-Tech Framework i Top

¢ %
° Tyl
1. The Principle (Chemistry) 2. The Action (Physics) 3. The Result (Engineering)
Colligative properties dictate Applying on the H Cellulose acetate desalination
natural osmosis across a ) solution side physically / plants extract pure potable
Semipermeable Membrane. reverses the natural direction water from the sea.

of solvent flow.

Core Exam Takeaway

In Reverse Osmosis, the solvent flows from the higher concentration side (solution) to the lower
concentration side (pure solvent) strictly because applied mechanical pressure overcomes natural

osmotic pressure.
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