Chemistry 11 Enriched

Unit VI

Problem Set 6.4 – Dalton’s Law of Partial Pressures

Dalton’s law of Partial Pressures is another example of how all gases behave in the same manner.  

Consider the following, assuming that the volume and the temperature are the same in each of the cases;

If 
1.0 
mole of oxygen has a pressure of 

1.0
atm, 

then 
0.50
mole of oxygen will have a pressure of 
0.50
atm

If 
1.0
mole of sulphur have a pressure of 

1.0 
atm, 

then 
0.50
mole of sulphur will have a pressure of 
0.50 
atm.

And
0.50 
mole of oxygen and 0.50 mole of sulphur will have a pressure of 1.0 atm.

The partial pressure of oxygen and sulphur in the last case is 0.50 atm each.  They each contribute half of the pressure toward the total.

Dalton’s law of partial pressure states that the total pressure of a mixture of gases is equal to the sum of the partial pressures of each gas.




Ptotal = ppgasA + ppgasB + … + ppgasN
It is also clear that the partial pressure of a gas is equal to the total pressure times the mole fraction for the gas





ppgasA = Ptotal * mole fractiongasA
A common application of partial pressures is the collection of a gas by the downward displacement of water.  When a gas is collected by pushing water downward, (see diagram) it will contain both the gas and some water vapour.  Charts in the appendix of your text will show you what the partial pressure of the water vapour is at a certain temperature.  This partial pressure of water can be subtracted from the total to find the partial pressure of the gas being collected.



	oC
	kPa
	mmHg
	
	oC
	kPa
	mmHg
	
	oC
	kPa
	mmHg

	0
	0.6
	4.5
	
	20
	2.3
	17.3
	
	30
	4.2
	31.5

	3
	0.8
	6.0
	
	21
	2.5
	18.8
	
	32
	4.8
	36.0

	5
	0.9
	6.8
	
	22
	2.6
	19.5
	
	35
	5.6
	42.0

	8
	1.1
	8.3
	
	23
	2.8
	21.0
	
	40
	7.4
	55.5

	10
	1.2
	9.0
	
	24
	3.0
	22.5
	
	50
	12.3
	92.3

	12
	1.4
	10.5
	
	25
	3.2
	24.0
	
	60
	19.9
	149.3

	14
	1.6
	12.0
	
	26
	3.4
	25.5
	
	70
	31.2
	234.1

	16
	1.8
	13.5
	
	27
	3.6
	27.0
	
	80
	47.3
	354.9

	18
	2.1
	15.8
	
	28
	3.8
	28.5
	
	90
	70.1
	525.9

	19
	2.2
	16.5
	
	29
	4.0
	30.0
	
	100
	101.3
	760.0


Answers:

6.29 ppHe = 18 kPa ppAr = 42 kPa 6.30 ppHe = 385.0 kPa, ppNe = 76.50 kPa, ppAr = 38.5 kPa

6.31 ppCO2 = 57.6 kPa, ppCH4 = 52.6 kPa, ppNO2 = 41.8 kPa

6.32 ppHe = 31.1 kPa, ppNe = 6.21 kPa, ppAr = 3.11 kPa

6.33 ppH2 = 96.8 kPa 6.34 61.1 g/mole

6.35 Ptot = 92 kPa (ppO2=28.1, ppN2=22.1, and ppCO2=42.0)
a mix of both the gas and water vapour





water





6.29	A glass bulb contains a mixture of 0.0150 moles of He(g), and 0.0350 moles of Ar(g).  If the pressure in the bulb is 60.0 kPa, what is the partial pressure of each gas?





6.30	A tank contains 500.0 grams each of Helium, Neon and Argon.  The total pressure is 500.0 kPa.  What is the partial pressure of each gas?





6.31	A container has 4.00x1022 molecules of CO2, 3.65x1022 molecules of CH4 and 2.90x1022 molecules of NO2.  If the combined pressure is 152.0 kPa, what is the partial pressure of each of the gases in the cylinder?





6.32	A 2000.0 L tank contains 100.0 grams each of Helium, Neon and Argon at a temperature of 26.0 oC.  What is the partial pressure of each gas in the tank?





6.33	Calculate the partial pressure of hydrogen gas as it is collected by the downward displacement of water a temperature of 25.0 oC and a room pressure of 100.0 kPa.  There is a chart on the reverse side of this page with the partial pressures of water at various temperatures.





6.34	An experiment was done to determine the molar mass of a gas by collecting the gas by the downward displacement of water.  The data for the experiment is as follows:


		volume of flask		475 mL


		temperature of gas	16.7 oC


		room pressure		102.3 kPa


		mass of gas in flask	1.21 g


	Using your text values of the partial pressure of water, “dry” the gas theoretically, and then calculate the molar mass of the gas





6.35*	A glass bulb contained 0.021 mol of O2, 0.0165 mol of N2 and 0.0314 mol of CO2.  When all of the CO2 was removed, the pressure of the system dropped by 42.0 kPa.  What is the partial pressure of each gas and the total pressure?









