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EQUILIBRIUM

Introduc!on

Equilibrium! is! the! most! important! characteris"c! property! of! reversible! reac"ons.!

These!reac"ons!for!which!the!forward!reac"on!occurs!to!a!much!greater!extent!are!

considered!to!be!unidirec"onal!in!nature!and!whenever!the!rate!of!forward!reac"on!

is! equal! to! rate! of! backward! reac"on,! equilibrium! is! a#ained,! not! to! forget! that!

equilibrium!exists!only!in!closed!system.

It! is! the! state!of! system!at!which! temperature,!pressure,! volume!and!composi"on!

have!$xed!value!and!does!not!vary!with!"me.!Chemical!Reac"ons!can!be!divided!into!

two!categories:

Irreversible!Reac"ons:!The!reac"ons!which!proceed!to!comple"on!and!the!products!

fail!to!recombine!to!give!back!reactants.!For!example:

AgNO! + NaCl " AgCl + NaNO!

Reversible! Reac"ons:! The! reac"ons! which! never! go! to! comple"on! and! products!

recombine!to!give!back!reactants.!For!example:

PCl#(g) $ PCl3(g) + Cl2(g)

N%(g) + 3H%(g) $ 2NH!(g)

Physical"Equilibrium

We!know!that!solid,!liquid!and!gas!are!the!three!states!of!substance.!Therefore,!three!

types!of!physical!equilibrium!are!possible.!These!are

Solid(s)!$ liquid!(l)

Liquid(l)!$ gas(g)

Solid(s)!$ gas(g)

Here!the!sign!double!half!arrows!($)!poin"ng!in!the!opposite!direc"ons!is!both!for!

the!reversible!change!as!well!as!for!the!equilibrium!state.

1. Solid(s)"� liquid(l)"equilibrium: At!equilibrium!two!processes!takes!place!at!

the!same!rate!i.e.,

Ice(s)!$ water(l)

H2O(s)!$ H2O(l)
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At!equilibrium,

Rate!of!mel"ng!of!ice!=!Rate!of!freezing!of!water

The!temperature!at!which!the!solid!and!liquid!states!of!a!pure!substance!are!

in!equilibrium!at!the!atmospheric.

pressure!is!called!the!normal!freezing!point!or!mel"ng!point!of!that!substance.

2. Liquid(l)!� gas(g)!equilibrium:

H2O(l)!$ H2O(g)

In!such!type!of!equilibrium,

Rate!of!vaporisa"on!of!water!=!Rate!of!condensa"on!of!water!vapour

3. Solid(s)"� gas(g)"equilibrium: Such!type!of!equilibrium!is!a#ained!in!case!of!

vola"le!solids.

Example:! If! solid! iodine! is! placed! in! a! closed! vessel,! violet! vapours! starts!

appearing!in!the!vessel.!

The!intensity!of!violet!vapour!increases!with!"me!and!ul"mately!it!becomes!

constant.

I2(s)!$ I2(g)

In!this!equilibrium,

Rate!of!sublima"on!=!Rate!of!condensa"on

4. Solids"in"liquids: Suppose!sugar!is!added!con"nuously!into!a!$xed!volume!of!

water!at!room!temperature!and!s"rred!thoroughly!with!a!glass!rod.!First!the!

sugar!will!keep!on!dissolving!but!then!a!stage!will!come!when!no!more!sugar!

dissolves.!Instead!it!se#les!down!at!the!bo#om.!The!solu"on!is!now!said!to!

be!saturated!and!in!a!state!of!equilibrium.!In!this!state

Rate!of!dissolu"on!=!Rate!of!precipita"on

Sugar(s)!$ Sugar!(in!solu"on)
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The!amount!of!the!solid!in!grams!that!dissolves!in!100!g!of!the!solvent!to!form!

a!saturated!solu"on!at!a!par"cular!temperature!is!called!the!solubility!of!that!

solid!in!the!given!solvent!at!that!temperature.

Gases"in"liquids

Such!type!of!equilibrium!is!present!in!soda!water!bo#le!in!which!CO2 gas!is!dissolved!

in!water!under!high!pressure.!There!is!a!state!of!dynamic!equilibrium!between!the!

CO2 present!in!the!solu"on!and!the!vapours!of!the!gas!above!the!liquid!surface!at!a!

given!temperature.

CO2(g)!$ CO2(aq)

Henry�s"law

Periodic!table!may!be!de$ned!as!the!tabular!arrangement!of!elements!in!such!a!way!

that!the!elements!having!same!proper"es!are!kept!together.

m & p

m!=!kp

where!k!is!Henry�s!constant!and!its!value!depends!upon!the!nature!of!the!gas,!nature!

of!liquid!and!temperature.

General"Characteris!cs"of"Physical"Equilibrium:

1. Equilibrium!is!possible!only!in!a!closed!system!at!a!given!temperature.

2. Both!the!opposing!processes!occur!at!the!same!rate!and!there!is!a!dynamic!

but!stable!condi"on.

3. All!measurable!proper"es!of!the!system!remain!constant.

4. When!equilibrium!is!a#ained!for!a!physical!process,!it!is!characterised!by!

constant!value!of!one!of!its!parameters!at!a!given!temperature.

5. The!magnitude!of!such!quan""es!at!any!stage!indicates!the!extent!to!which!

the!physical!process!has!proceeded!before!reaching!equilibrium.

hiigggggggggghhhhhhhhhhh!ppreeeeeeesssssssssuuurrrrreeeeee.!TTTTTThhhhhheeerrreee!iiiiissssss!aaaaaaa!sssssstaattttteeeeeeeee!ooooff!dddddddyyyyyyyynnnnnnaaaaaammmmmmmmiiiiicccccc!eeeeeeeqqqqqqquuuuuuuiiiiilllllliiiiibbbbbbrrrrrriiiiiiuuuuuuuuuuuummmmmmmmmm!

hhhhheee!soollluu""""""ooooooonnnnnnnn!aanndddddddd!ttttttthhhhhhhhee!vvaapppoouurrss!ooffffffff!tttttthhhhhhhheee!gggaass!aabbbbbbboovvee!tttttttthhhhhhhhee!liiiiiiquuuuuuui

urre.

qq))

mmaaaaaaaaayyyyyyyyyyyy!!bbbbbbbbbbbbbeeeeeeeeeeeee!!!dddddddddddddeeeeeeeeeeeeee$$$$$$$$$$$$$nnnnnnnnnnnnneeeeeeeeeeeddddddddddddd!!!!aaaaaaaaaaassssssssss!!!!ttttttttttttthhhhhhhhhhhheeeeeeeeeeee!!!!!ttttttttttttaaaaaaaaaaabbbbbbbbbbbbbbbuuuuuuuuuuulllllllaaaaaaaaarrrrrrrrrr!!!!!aaaaaaaaaaaaarrrrrrrrrrrrrrrrrrrrrrrraaaaaaaaaaaannnnnnnnnnnnngggggggggggggggeeeeeeeeeeeeeeemmmmmmmmmmmmmmmeeeeeeeeeeeeennnnnnnnnnnnnnttttttttttt!!!!ooooooooooffffffffffffff!!!!!!eeeeeeeeeeellllllllllllleeeeeeeeeeeeemmmmmmmmmmmmmeeeeeeeeeeennnnnnnnnnnt

tttttttsss!!hhhhaaaaaaaaaavvviiiiinnnggggggggggggggggggggggg!!!!ssssssssssssssssssssssssaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaammmmmmmmmmmmmmmmmmmmmmmmmmmmmeee!ppppppprrrrrrrroopppeerr"""eess!!aarree!!kkkeeppptttt!!tttoogggeetthhheerr..



 

 

TO DOWNLOAD FULL FILE 

   

 

Fast Forward a work of Adhipati Creations that provides the best app 

for NEET, JEE, BITSAT, CUET and CBSE exam preparation.  


