13.2 Exercise 2 - Kp
	1.
	At high temperatures phosphorus pentachloride is a gas which dissociates as follows:

PCl5(g) == PCl3(g) + Cl2(g)

At a given temperature 39% of an original sample of PCl5 is found to have dissociated at equilibrium. The total equilibrium pressure is 200 kPa.

Deduce an expression for Kp and calculate its value.



	2.
	Hydrogen and iodine react together to give an equilibrium:

H2(g) + I2(g) == 2HI(g)

When 0.50 mol of H2 and 0.50 mol of I2 were mixed in a closed container at 723 K and 200 kPa pressure, 0.11 mol of I2 were found to be present when equilibrium was established.

Deduce an expression for Kp and calculate its value.



	3.
	Dinitrogen tetroxide decomposes according to the following equation:

N2O4(g) == 2NO2(g)

In an experiment 81.3% of a sample of N2O4 was found to have dissociated at an equilibrium pressure of 100 kPa.

Deduce an expression for Kp and calculate its value.



	4.
	Consider the following equilibrium:

N2O4(g) == 2NO2(g)
colourless   brown
A transparent glass syringe was filled with the gaseous mixture of NO2 and N2O4 and its tip was sealed. When the piston of the syringe was rapidly pushed well into the body of the syringe, thereby compressing the gas mixture considerably, the colour of the gas became momentarily darker but then became lighter again.

a) Suggest why compressing the gases causes the mixture to darken.
b) Explain why the mixture becomes lighter on standing.
c) At equilibrium the partial pressure of N2O4 was found to be 15 kPa. Given that Kp for this reaction is 4800 kPa, calculate the partial pressure of NO2 in the equilibrium mixture.



	5.
	Phosgene, COCl2, can be prepared by reacting carbon monoxide with chlorine:

CO(g) + Cl2(g) == COCl2(g)

1.0 mol of carbon monoxide and 1.0 mol of chlorine were placed in a new vessel and heated. When equilibrium had been reached, it was found that the total pressure was 130 kPa and that 85% of the carbon monoxide had reacted.

Deduce an expression for Kp and calculate its value.



	6.
	A 1:3 mixture of nitrogen and hydrogen gases were made up and left to equilibrate at 10000 kPa. Calculate the equilibrium constant Kp, given that the mixture contains 15% ammonia at equilibrium.



	7.
	A 0.04 mol sample of SO3 is introduced into an evacuated vessel at a constant pressure of 500 kPa. The amount of SO3 present at equilibrium is found to be 0.0284 mol. 

Given the equation 2SO3(g) == 2SO2(g) + O2(g), calculate the value of Kp.



	
	

	
	


