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Supplementary Notes on “Chemical Equilibria” ---- Part 3

Name: _________________
Class: ________ (   )

Date: __________

(
(I)
An Example of Chemical Equilibrium

In the following equilibrium, Br2(aq) is ________ in colour while the other species are ______________.

Br2(aq) + H2O(l) 
   H+(aq) + Br-(aq) + HBrO(aq)
Once this equilibrium is reached, the rates of forward and backward reactions are the same, and the concentrations of all species will _________________________.


(a)
Disturbing the equilibrium by addition of ________ :



(
the concentration of _____ increases,



(
leads to a sudden increase in the rate of ________ reaction,



(
the equilibrium is _____________________,



(
the [ ____________ ] drops and [ ____________ ] rises,



(
a _______ equilibrium will be established,



(
finally, the colour of equilibrium mixture becomes ________.


(b)
Conversely, the equilibrium position can be shifted to the right by addition of ___________:

(
the concentration of ___________ decreases,

(
a new equilibrium is then established, and colour of the equilibrium mixture will become ____________ because ______________________________________ .


(
(II)
Le Chatelier’s Principle
(
It states that ____________________________________________


______________________________________________________


______________________________________________________.

(
Like the ________________, equilibrium position can be affected by:


(i)
_________________ ~ depends on _____ of the reaction;


(ii)
_________________ ~ affects ______ equilibria;


(iii)
_________________ ~ affects the equilibria involving ____ only.


###
However, __________ does not affect the equilibrium position, 

but it increases both the rates of ___________ and __________ 

reactions, so that the equilibrium will be reached __________.

Examples:

(
(a)
Effect of Temperature

---- “Nitrogen dioxide-dinitrogen tetraoxide System”



2NO2(g)        N2O4(g)
H < 0

       brown        pale yellow



When the temperature of the system decreases,


(
the system converts some _________ to __________,


(
more ________________ is released,


(
therefore the equilibrium position is __________________,


(
the net effect of temperature decrease on equilibrium is _____________ .


(
colour of the equilibrium mixture becomes ____________.



When the temperature of the system increases,


(
the system converts some _________ to __________,


(
more heat energy is ___________,


(
therefore the equilibrium position is __________________ and the net effect of temperature increase on equilibrium is minimized.


(
colour of the equilibrium mixture becomes ____________.

(
(b)
Effect of Concentration

---- “Iron(III) thiocyanate System”



Fe3+(aq) + NCS-(aq)        [FeNCS]2+(aq)

   pale yellow                deep red



If [Fe3+(aq)] is reduced by addition of PO43-(aq)  (e.g. __________):



(
some [FeNCS]2+ will ___________ to release more Fe3+(aq).



(
therefore, the net decrease of [Fe3+(aq)] is minimized,



(
the equilibrium position ____________________________.



(
colour of the equilibrium mixture turns ____________.



If [SCN-(aq)] is increased by addition of NaSCN:



(
[SCN-(aq)] is reduced by forming more ______________,



(
therefore, the net increase of [SCN-(aq)] is minimized,



(
the equilibrium position ____________________________.



(
colour of the equilibrium mixture turns ____________.

(
(c)
Effect of Pressure

---- “Nitrogen dioxide-dinitrogen tetraoxide System”



2NO2(g)        N2O4(g)

       brown        pale yellow



If the pressure of the system increases,


(
the system converts some _________ to __________,


(
total no. of mole of molecules ___________,


(
therefore, the net increase of ___________ is minimized,


(
the equilibrium position ____________________________.


(
colour of the equilibrium mixture turns ____________.

Exercise

1.
Predict the effects of the following changes on the equilibrium position by 

Le Chatelier’s Principle
	System
	Change
	Effects on 

the Equilibrium Position

	CO2(g) + H2(g)
         H2O(g) + CO(g)
	a drying agent is added to absorb H2O
	

	H2(g) + I2(g)     2HI(g)
	Some nitrogen gas is added
	

	NaCl(s) + H2SO4(l)
Na2SO4(s) + HCl(g)
	reaction is carried out in an open container
	

	H2O(l)      H2O(g)
	water evaporates from an open container
	

	AgCl(s)     Ag+(aq) + Cl–(aq)
	some NaCl is added to the solution
	

	N2(g) + 3 H2(g)     2 NH3(g)
	a catalyst is added to speed up this reaction
	


2.
In a closed vessel of fixed volume at 2000C, the following equilibrium exists:





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

H = 92.0 kJ mol-1
Predict the effect on the equilibrium position and give explanations if

(a)
the temperature is increased.

(b)
the pressure is decreased.

(c)
some helium gas is added to the vessel.

(d)
some PCl5(g) is added to the vessel.

(e)
some chlorine gas is removed from the vessel.

(f)
some PCl3(g) is added to the vessel.
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