Equilibrium and acid reactions    [image: ]
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Questions to help build your understanding:
1. When solutions of Iron Nitrate Fe(NO3)3 and Potassium Thiocyanate KSCN are mixed a red solution is formed due to the presence of Iron Thiocyanate ions. 
a) Write a balanced ionic equation for this reaction

b) Predict the change in equilibrium of adding a small volume of Ag NO3 which will react to form insoluble AgSCN






2.
a) Recall the balanced chemical equation for the Haber process for the synthesis ammonia.




b) Explain using enthalpy the exothermic nature of this process and how this effects the equilibrium of the reaction using Le Chatelier’s Principle.






c) Explain using the diagram how activation energy is affected by the addition of a catalyst not the yield.




d) Analyse why we use high temperature and pressure in a Haber plant?





3. Use the diagram below and indicate on the graph to explain in terms of equilibrium the change in the concentrations of the three gases if at T2, most of the ammonia was removed by dissolving it in water.
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5 a) For the reaction where dinitrogen pentoxide decomposes into nitrogen dioxide and oxygen gas write a balanced equation.

__________________________________________________________________________

b) Write the equilibrium expression:



 	_____________
      
 c) If N2O4 is a colourless gas and it decomposes into the reddish brown gas NO2 as it is heated in a sealed ampule describe and explain what this means for the enthalpy of this reaction.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Circle the correct answer:

6. A  B  C  D


7. A  B  C  D


8. A  B  C  D


9. A  B  C  D


10.  A  B  C  D
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Question 23 (6 marks)

The graph shows the variation in concentration of reactant and products as a function
of time for the following system.

COCl(g) = Cly(g) + CO(g) AH=+108kJ
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Identify and explain each of the changes in conditions that have shaped the curves
during the time the system was observed.
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28. Methane and hydrogen sulfide were reacted together in a 2-00 L vessel at a constant high
temperature. The following reaction occurred:

CHy(g) + 2H,S(g) = CS,(g) + 4H,(g)

At equilibrium. the following concentrations were determined:

[CH,] = 1242 mol L} [H,S] = 1-543 mol L}

[CS,] = 0:016 mol L™ [H,] = 0-064 mol L™
Write down the equilibrium constant expression for this reaction.
Calculate the equilibrium constant for the reaction under these conditions.
Explain why all reactions appear to have stopped at equilibrium.
More methane is added to the equilibrium reaction without changing the
temperature or volume of the system. Equilibrium is re-established. What effect

does this addition have on the value of the equilibrium constant?

The reaction takes place in the presence of a catalyst. What is the function of the
catalyst?




image5.JPG
(b)  Nitrosyl chloride is introduced into an empty container. It then dissociates into
nitric oxide and chlorine according to the equation:

2NOCl(g) = 2NO(g) + Cly(g)
The reaction is endothermic.
(i) Explain the effect on the yield of NO(g) if the temperature is increased.
(i)  The equilibrium constant, K, for the reaction is 0.028.

Calculate the equilibrium concentration of NOCI(g) if the equilibrium
concentration of Cly(g) is 0.17 mol L™
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(b)  The equilibrium constant expression for a gaseous reaction is as follows:

™]fo
[No]?

(i) Write the equation for this reaction.

(ii) 0.400 moles of NO was placed in a 1.00L vessel at 2000°C The
equilibrium concentration of N, was found to be 0.198 mol L™

Calculate the equilibrium constant for this reaction and use this value to
describe the position of the equilibrium.

(iii)  What could be changed that would result in a different value of K for this
equilibrium?
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22. A student prepared a saturated solution of calcium hydroxide by dissolving excess solid
in water.

(a) The student claimed: ‘In this saturated solution. the amount of solid dissolved doss
not change but ionic bonds continue to be broken’.

Is this student correct? Explain your answer.

(b) Caleium hydroxide is an ionic compound. Write an equation for the equilibrium
that exists between solid calcium hydroxide and its ions in solution.

() What would be the effect of adding a concentrated sodium hydroxide solution to
the equilibrium in part (b)?
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Mod 5 - Question 14 (3 marks)

‘When a sample of solid silver chloride is added to a 1.00 x 1072 mol L™ sodium
chloride solution, only some of the silver chloride dissolves.

Calculate the equilibrium concentration of silver ions in the resulting solution, given
that the K, of silver chloride is 1.80 x 1071°.

w




image9.jpg
RHS titration
Kao: conjugate e+ Tosk

e{cwlllbrlum

9, possile

Kt "salt quwa\em reactants  Silver:

" edbed rﬁip?m%o les bfn“ fer Ca|cu\aTeHSO+P chride O
w

concentrat| |onji_sl‘“? vqiuewc%IcentF&%fgrfé

d s;t;’b‘*“ed REACTION olubility hydrogen

|ons ,M ‘e _Weakequation Producf exomp|
fwso lution®
temperature === ohownng products X b upresmg
chcnge - " consmm‘ numberacids




image1.PNG
AURORA
COLLEGE

IGNITING NEW WAYS OF LEARNING




