Dalton's Law of Partial Pressures

Dalton's Law of Partial Pressures: The total pressure is the sum of the pressures created by the gases in the mixture.

Ptotal = P1 + P2 + P3 + .... + Pn
Each gas in a mixture creates pressure as if the other gases were not present. 

The pressure each gas exerts in mixture is called its partial pressure.

Example Problem: A mixture of oxygen, hydrogen, and nitrogen gases exerts a total pressure of 278 kPa.  If the partial pressures of the oxygen and the hydrogen are 112 kPa and 101 kPa respectively, what would be the partial pressure exerted by the nitrogen.

The most common use of Dalton's Law is with water vapor.
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A common method of collecting gas during an experiment is by trapping it "over water." An inverted bottle filled with water sits in a water bath. A tube from the reaction vessel conducts the gas into the bottle where it bubbles to the top and displaces water, which runs out the mouth of the bottle into the water bath.


However, there is an unavoidable problem. The gas saturates with water vapor and now the total pressure inside the bottle is the sum of two pressures - the gas itself and the added water vapor.

WE DO NOT WANT THE WATER VAPOR PRESSURE.

So we get rid of it by subtraction.

This means we must get the water vapor pressure from somewhere.

	  Vapor Pressure of Water

	Temperature
oC
	Pressure
kPa
	 
	Temperature
oC
	Pressure
kPa
	 
	Temperature
oC
	Pressure
kPa

	0
	0.6
	
	20
	2.3
	
	30
	4.2

	3
	0.8
	
	21
	2.5
	
	32
	4.8

	5
	0.9
	
	22
	2.6
	
	35
	5.6

	8
	1.1
	
	23
	2.8
	
	40
	7.4

	10
	1.2
	
	24
	3.0
	
	50
	12.3

	12
	1.4
	
	25
	3.2
	
	60
	19.9

	14
	1.6
	
	26
	3.4
	
	70
	31.2

	16
	1.8
	
	27
	3.6
	
	80
	47.3

	18
	2.1
	
	28
	3.8
	
	90
	70.1

	19
	2.2
	
	29
	4.0
	
	100
	101.3

	 
	
	
	
	
	
	


Example Problems

1.  A sample of hydrogen gas is collected over water at 14.0 oC.  The pressure of the resultant mixture is 113.0 kPa.  What is the pressure that is exerted by the dry hydrogen alone?
1. A container holds three gases: oxygen, carbon dioxide, and helium. The partial pressures of the three gases are 2.00 atm, 3.00 atm, and 4.00 atm, respectively. What is the total pressure inside the container?

2.  A container with two gases, helium and argon, is 30.0% by volume helium. Calculate the partial pressure of helium and argon if the total pressure inside the container is 4.00 atm.

3.  If 60.0 L of nitrogen is collected over water at 40.0 °C when the atmospheric pressure is 760.0 mm Hg, what is the partial pressure of the nitrogen?

4.  80.0 liters of oxygen is collected over water at 50.0 °C. The atmospheric pressure in the room is 96.00 kPa. What is the partial pressure of the oxygen?

5. A tank contains 480.0 grams of oxygen and 80.00 grams of helium at a total pressure of 7.00 atmospheres. Calculate the following.

a) How many moles of O2 are in the tank?
b) How many moles of He are in the tank?
c) Total moles of gas in tank.
d) Partial pressure of O2.
e) Partial pressure of He.
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