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Partial Pressures
John Dalton (1766-1844) was a British teacher and scientist who studied chem-
istry and physics. Some ofhis experiments concerned the behavior ofgases. The
data that Dalton gathered from these tests led him to develop the law ofpartial
pressures. This law concerns.the pressure exerted by a mixture of gases.

Dalton's law of pa*ialpressrres states that the total pressure of a miiture of gases
is equal to the sum ofthe partial pressures of the gases in the mlrture. The
diagram below explains how this works. The three ciosed containers are the same
size and tempemture. In ContaiDer l, the oxygen gas has a pressure of20 kPa, In
Container 2, the nitrogen gas has a pressure of30 kPa, When those two amounts
of oxygen and nitrogen are put into Container 3, the total pressure is the sum of
the partial pressures of the components, or 50 kPa. Also, the amounts and partial
pressures of each gas component are proportional. In the example beloq 40
percent ofthe gas in Container 3 is oxygen, so the partial pressure of oxygen is 40
percent of the total, or 20 kPa.

Cont.lner I Cont.ln€r 2

u2 gas at 20 kPa N2 9a5 at 30 kPa conbiied, th€ Dressue is 50 kpa,
The partial prcssur; of 02 gas i5 20 kPa.
The paUalpreslure of N, gas h 30 kPa.

Answet the following questi.otls on a separute sheet of paper.

I. At sea level, the partial pressures of the gases in air are 77.10 kPa for nitrogen,
21,23 kPa for orygen, and 3.01 kPa for all other gases. What is the total pres-
sure ofair at sea level?

2. Suppose a balloon contains a mixture of helium, nitrogen, and orygen gases.
The pressure exerted by the mixture is 101.2 kPa. The patial pressure of
helium is 80.1 kPa and the partial pressure of nitrogen is 16.2 kPa. What is the
partial pressure of oxygen in the balloon?

3. Suppose the partial pressure of one gas in a mixture decreases by 5 kPa. How
does this change affect the total pressure of the mixture?

4. Suppose the temperature inside a sealed container increases. How do you
expect this change to affect the partial pressure of each gas in a mixture of
gases inside the container? How does ir affect the toral pressure?
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