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Solubility of a
Gas in a Liquid

@{Q\\ Pressure p=K, x Henry's @J Real-Life
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The Physical Mechanism of Gas Dissolution
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THE CORE PRINCIPLE
Formalizing Henry's Law

At a constant temperature, the solubility of
a gas in a liquid is directly proportional to

the partial pressure of the gas present above
the surface of liquid or solution.

Plain English Translation
More gas pressure above the liquid = More gas dissolved in the liquid.



The Mathematics of Henry's Law TopAl
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Partial Pressure Henry's Law Constant Mole Fraction
The pressure exerted by the A value specific to the nature The measure of the gas's
gas in the vapour phase. of the gas and temperature. solubility in the solution.
4 ™

Crucial Inverse Relationship: Because p is constant for a given scenario, a higher K, value
means a lower solubility (x) of the gas in the liquid.
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THE COUNTER-VARIABLE

The Effect of Temperature A

Gas + Solvent 2 Solution + Heat

Dissolution is an Exothermic Process.

Trigger: Temperature rises. }
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Mechanism (Le Chatelier's Principle): The system shifts backward to absorb the excess heat.
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Graphical Representation A
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\ Slope = K,

Partial Pressure of Gas, p

X-Axis
Mole Fraction of Gas in Solution, x

A linear relationship confirms Henry's Law. Steeper slope = higher K, = lower solubility.



Real-World Applications

Comparison Matrix

(m

Soda Water

Condition: Sealed under high
pressure.

Consequence: High CO,
solubility. (Opening releases
pressure, causing fizz).

-

Scuba Divers

Condition: High pressure deep

underwater forces N, into the
blood.

Consequence: Rapid ascent

drops pressure. N, bubbles form in
capillaries, causing a dangerous
condition known as ‘the bends’.
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High Altitude

Condition: Low atmospheric
pressure at high altitudes.

Consequence: Low O,
dissolved in blood, leading to
weakness and confusion
(anoxia).



EXAM CHEAT SHEET A
Variables Governing Gas Solubility Tophl

Pressure Solubility

p = K, X

Partial pressure drives gas into solution; thermal energy drives 1t out.
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