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Virtual Classroom Rules

Select a quiet place to study.

Be on time.

Come to class prepared in every
way to learn and participate.




Virtual Classroom Rules

Be respectful.

e - B9
RULE TwO
Follow drections quer khy

[

Listen to & follow directions.

Turn off your video before joining the
class.

Qfm | hope you will follow all the above mentioned
' rules to make your dear teacher happy.







Burning wood Melted butter

Reversible / Irreversible Reversible / Irreversible

Breaking an egg Chopping a tomato

Reversible / Irreversible Reversible / Irreversible
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* By the end of this lesson, students
will be able to:

> Write both the forward & reverse reactions.

» Write the equilibrium constant expression of a
reaction.

» Determine the units for equilibrium constant .



General Chemical Reaction

COMPLETE /IRREVERSIBLE REACTION :

A complete reaction is one in which all reactants have been
converted to products.

Reversible and Irreversible Changes

— (—»é = (2) Hy+il, —=2HI

(b) H.,50, + Ba(OH), —5BaS0O, + 2H,0

@_,M %_,X o i (<) WaCl+ AgNO, —sNaNO, + Agll
S 7 \ /

(d:l Fe+ 5 ——=Faf
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Characteristics of irreversible reactiom: J
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» Proceed in one direction(unidirectional) from left to right.
> Represented by single arrow( —) )

» These reactions are complete reactions. Or they go to
completion.

» There is not equilibrium phenomenon.
» They are generally fast reactions.



REVERSIBLE REACTION :

Ho+ 1,  — 2HI

= A reaction in which the products can react together to re-form
the original reactants is called reversible reaction.
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Characteristics off Reversible ,’c;:;!@ﬂiJ

* Reversible reactions never go to completion .All reversible
changes (physical and chemical)

* Occur simultaneously in both the directions.
» Left to right=Forward

> Right to left=Reverse

* Notation of reversible reaction:

 The double arrow ( ) in the chemical equation shows that
the reaction is reversible



Forward

Reverse
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Vapor Pressure and Dynamic
Equilibrium

Evaporation

Vapor Pressure Pl
of a liquid is -
the partial

pressure of its

vapor in
dynamic
equilibrium Jil;@ia\@
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with its liquid.

Evaporation continues,

but condensation also
begins to occur.

Dynamic equilibrium:

rate of evaporation
rate of condensation
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Chemical Equilibrium

A state of a chemical reaction in which forward and reverse
reactions take place at the same rate is called “chemical equilibrium”’.

{ Chemical Equilibrium

-

Dynamic Static
equilibrium equilibrium
! g gt or * The equilibrium sign () is used to show that both

Sides of the equation are present,
+ When all of the reactant particles remain as

Ao unlanceseesan reactants and all of the products remain as
i Wl ot A~ gt products, it is known as static equilibrium
; ; » When there is a constant exchange from
& reactants to products (and visa versa), it is

A balanced seesaw (static equilibrium)

known as dynamic equilibrium




Down

ESCALATOR
Dynamic Equilibrium: Equilibrium lies
; . to the left
is the steady state of a reversible | N> (more reactants)

reaction where the rate of the
forward reaction is the same as , N
the reaction rate in the ‘ NG GROUND |
backward direction. '

Equilibrium lies
; SR . | to the right
Static Equilibrium: . thore Brodudis)
Static equilibrium, also known as "y
mechanical equilibrium, means

the reaction has stopped. In ) X N GRouND
: N 8 S +
other words, the system is at : SN [ PRODUCTS

rest.

The man running up the ‘down-escalator’ can appear to be
still on any part of the staircase




® Dynamic Equilibrium: ® Static Equilibrium:
® Child ascending escalator e Children on see-saw.

at the same rate the
escalator descends.

® At the balance point (the
equilibrium position), the
child and escalator are
moving at the same rate in

® At the balance point (the
equilibrium position),
there is no movement of
the children or the see-saw

(the opposing processes) .

opposite directions.

‘Dynamic Equilibrium Examples of static equilibrium

Girl moving upward
at speed v

No change in the
position of the girl

éator moving

downward at speed v



[ Macroscopic characteristics of Dynamic Equilibrium }

1. Macroscopic properties (e.g. colour,
pressure, concentration, pH) are constant

l.e. It appears as if nothing is changing
2. Can only be reached in a closed system
3. [Forward rate = Reverse rate
4. Can be established from either direction

At equilibrium, the concentrations of all reactants
and products will remain constant



[

(i) 2NO, —/——= N, O,

Forward Reaction:

»> 2NO, == N,O,
Reverse Reaction:

» N,0, === 2NO,

twinklcom

(iii) 250, + 0, —/——= 250,
Forward Reaction:

> 250, + O, m===) 250,
Reverse Reaction:

> 2580, ===) 250, + O,




When the rates of the forward and reverse reactions are
equal, the reaction has reached a state of balance called

chemical equilibrium.

Reaction starting SO, & O,, Reaction starting with SO,
but no SO,. but no SO, and O,.

Initial Reactants: SO, + O, Initial Reactant: SO,

Equilibrivm } Equilibrium |
achieved —» | achieved —»;

Time —»
Eventually, the concentrations remain constant.




[ Introduction:

Two chemists C.M Gulberg and P. Waage in 1864 proposed the
law of mass action to describe the equilibrium state.

] Statement:

1t states that the rate at which a substance reacts is directly
proportional to its active mass and the rate at which the reaction
proceeds is directly proportional to the product of the active masses of
the reactants.”

(J Active Mass:

The term “Active Mass “ represents the concentration of reactants and
products in moles.dm for a dilute solution, and is expressed in terms of
square brackets [ ].




Equilibrium Constant Expression

In the reaction:
aA+bB = cC+dD

Ke = [C]° [D]
[A]° [B]°

[A] = concentration of Ain moldm?3
a = number of moles of A

Writing Equilibrium Constant
Expressions

¢ for the reaction
al + bBy = cCin +dD
thl:(eqc)luilibn(u% constant " [T [CT x [D]d

expression is = [ = )
Al =[BY
* so for the reaction
2N,05<4NO, +O,the [NO,]“ «[0,
equilibrium constant K - .
expression is:




- = [CJ [D]9
h [AF [B]"

= 2SS0
2S5S0; + OLy,=
. = 2NH>
N> + 3H, =
Oy
22N> + Or= 2N

[sOo3]2
= 12 (021
Ke [sOz2

[NH3 ]2
[N2] [H2]3

l(c=

[NOZ ]2
Ke= [NZ]2 [02]




[SO3]2

&-

T [soz]z [02]

K. = [ mol.dm—3]2
~ [mol.dm—3 ]2 [mol.dm—3]




') QSQ +Q:_——\ 250,

Soludion -
Ko = Concemdration *H Products
Concendration OD Reactand <

‘<C = [SOA_XL
[sQ1" (0]

Concentrarion
in mol dm?

R
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Kc, = {W\m} KMOM
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[mol.dm-3]2
[(mol.dm—3 ]2 [mol.dm-3 ]




Q:Bromine chloride (BrCl)decomposes to form chlorine and Bromine.For this
reaction write:

(i) Chemical equation

(ii) K. expression

iii) Units of K

* 0> < \\e mical EvVuation :

+
*  Cin) <o e e ssvon:
\<'C, =5 C_OY\CGY\—\'.ﬁ():&\.O“(’\ Ob %oc)t)c,{s
C oncerdration G'D &actouv&s_
c = Les, )t ])
[esscl]™

% (i) Unit o kK -

e = Umordm) Dmovdaw]
Crno) -3 Lol )




Q: What happens when H, and |, gases are mixed in a sealed
container?

Q: i) In an irreversible reaction equilibrium is:
A) Established quickly  B) Established slowly C) Never Established
D) Established when reaction stops

Q: Choose reactant and product for this reaction.

2N,05; < 4 NO, + O, the
equilibrium constant
expression is:

Q:What will be K_ units for this reaction?



SOLVE:
> Self Assessment

Exercise.9.2

> Self Assessment
Exercise.9.3

> Review Questions:3,4,5,6




Let's Stop COVID-19

Stay~Ns

Home
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Allah Hafiz.




