













































By DackifyReversibleReactions CAhmed Afzal

Reversiblereactions are reactionswhich occur in two
directions forward9 Backward

Weonlyconsiderforwarddirection in a reversible reaction
because our requiredproductpresentonly inforwarddirection

In reversible reactions 1004 product donot produce
because someproducts are convertedbackintoreactant

If a reversiblereaction is Exothermic in one direction
it will be Endothermic in otherdirection

An Exothermic reversible reaction Temperature will
be decreased to favor Maximum Yield

Stage in a reversible reaction when rate of
forward reaction is equal torate of Backward reaction
is Called Chemical Equilibrium

AnEquilibrium in which particles constantly move in
oppositedirection is called DynamicEquilibrium
Hence

All Chemicalequilibrium are Dynamicequilibrium



Haber Process Manufacturing of Ammonia
DH 180KJ

3Ha t Na
F
End 2N Hs

Conditions

Temperature 450 C

Catylyst Fe Fe Crowder

Pressure 200 atm

conditions for Maximum Product
3 In

R p 3dm
mm

10chis



i Concentration

Increasetheconcentrationofreactants

Remove the Products

This will shift theequilibrium in forwarddirection hence
Yieldofproducts increases

iil Temperature
I A Heat

Endo B Heat
Forward

Exo

II A
E

B Heat Heat Backward
Endo

In Exothermic reversible reactions temperature is
decreased toincreasethe yield ofproduct or to
shift equilibrium in forwarddirection

12 Endothermic reversiblereaction temperature is
increased for maximum Product or to shift equilibrium
in Forwarddirection

12 Exothermic reversible reactions increasing
temperature will facilitate thebackwardreaction while
in endothermic reversiblereactions increasing temperature
will facilitateforward reaction

Temp shouldnotbelessthanoptimumotherwise rateofreaction



Iii Pressure Palm Van p 11h

Increasingpressurewillshifttheequilibriumtowardsthatdirection
where no ofmoles are less

I 3 Hat Na 2MHz p
Hmole 2 mole

II PCL PCL ta P
Imole 2mole

III Ha tch 214cL No effectof
Pressureonequilibrium

2nd 2mole

Catylyst No effect on Equilibrium

CatalystTempandPressure will increaserate of both
Forward 9 Backward reaction

Uses of Ammonia
o Fertilizers

o Manufacturing ofexplosives

01Manufacturing ofNitricAcid



Fertilizers
Substances whichprovideessentialelements for plantgrowth

N P K NHyNos

Nitrogen Phosphorus Pottasium IHH spoof AFI fifer

kN03

CaoKaLoHls toreduceacidity of soil 1

Ammoniumfertiliser Lime X

NHut OH Hao t NH 3 cg

A farmershouldnotusebothAmmonium fertilizerandline
at a time otherwise Ammonia CNH3 aas will
ProducehenceNitrogencontentsdecrease in soil

kN03 isbetterfertilizeras it doesnotreactwithLine



Contact Process Hasou

I St 02 802 Combustion Exo

II SOatOa 2503 t Heat
3not 2nd

Conditions forreaction

Temp 450 C

Catalyst VaOs VanadiumCvtoxide

Pressure 2atm

Conditions forMaximum Product

i concentration

Increasethe conc of reactants
Removetheproducts

i ilTemperature

Decreasethetemperature

Iii Pressure

Increasethe Pressure



conc

III 5031 112504 Hassett Coburn

IV Hasa071 1720 21 12504

503 Hao X Hasoy

VeryViolent reaction Toxicfumesproduced

Hasoy formed as thickmist Useless

Diff 3
3 Hat Naf 2MHz P 200dm
4 not soy 2nd

25021 02 2503 P 2atm
Bmo 98 2m01 Diff I

0 Difference ismoles isless 0 Highpressure is expensive

D difference in roofmolesof readouts products is less

effect of pressure will be less 4 vice versa

Usesof Hasoy Usesof 502
o Fertiser 01 Reducingagents
a Picklingasert o Food Preservation

01 Detergent1Paints o Bleachingalert




