C. Y. Yeung (AL Chemistry)


Supplementary Notes on “Chemical Equilibria” ---- Part 1

Name: _________________
Class: ________ (   )

Date: __________

(
(I)
“Reversible” & “Irreversible” Reactions
	Reversible Reactions
	Irreversible Reactions

	Do not go to ________________.
	Go to ______________.

	Reaction stops when

___________________________

___________________________
	Reaction stops when

___________________________

___________________________

	___________________________

exist together.
	Only ____________(s) exist.

	Reaction can be proceeded from

___________________________
	Reaction can be proceeded from

___________________________


(
(II)
“Equilibrium”
1.
An equilibrium is a state of “balance” between __________________ 

and ______________________.

2.
An equilibrium is said to be reached when:


_______________________________________________________


_______________________________________________________

3.
Equilibrium can exist only if:


(i)
the reaction is _______________________.


(ii)
the reaction is carried out in a _____________ system.



(i.e.
no substance can either ___________ or __________ the 


reaction vessel.)

(iii)
the conditions (e.g.  _________, _________, _________) do not change.

4.
“Closed System” and “Open System”

	Examples of Reaction
	Closed / Open System

	Burning a piece of paper in air.
	

	Reactions which do not involve gaseous reactants or products occurred in a solution.

	

	Reactions which involve gaseous reactants or products occurred in a closed container.

	

	Addition of potassium to water.
	

	Heating calcium carbonate in an open container.
	


(
(III)
“Chemical Equilibrium”
1.
Chemical equilibrium is _____________,

i.e.
the forward and backward reactions ______________ stop even if the equilibrium has been reached.

2.
When a dynamic equilibrium is reached,

(a)
the rate of forward reaction is ___________ to that of the backward reaction, and

(b)
there will be __________________________ in the concentration of reactants and products.

3.
The state of equilibrium may be changed if the external conditions (e.g. temperature, pressure and concentration) change, but not by _______________.

4.
It can be reached at both directions.


e.g.

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

Case (I):

If 0.20 mole of H2(g) and 0.20 mole of I2(g) are introduced 




into a 10dm3 closed container at 4500C, the equilibrium 




will 
be reached after a certain time.

**
0.045 mole of H2(g), ________ mole of I2(g) and ______ mole of HI(g) are found in the equilibrium mixture.

Case (II):
If 0.40 mole of HIIg) is introduced into a 10dm3 closed container at 4500C, the equilibrium
will 
be reached after a certain time.

**
_________ mole of H2(g), ________ mole of I2(g) and ______ mole of HI(g) are found in the equilibrium mixture.

	

	


****
At the equilibrium state,


rate of forward reaction ___ rate of backward reaction ____ 0 !!


At 400 atm and 5000C, 50 moles of hydrogen and 10 moles of nitrogen react to give an equilibrium mixture which contains 39 moles of hydrogen.

(a)
Calculate the number of moles of


(i)
hydrogen reacted to form the equilibrium mixture,


(ii)
nitrogen in the equilibrium mixture,


(iii)
ammonia in the equilibrium mixture,


(iv)
ammonia if the reaction goes to completion.

(b)
Calculate the percentage yield of the reaction.
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