15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle

Change in Temperature - © rmic Reactions

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy
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16.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in Temperature — Exothermic Reactions

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy
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15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in Temperature — Endothermic Reactions
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16.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in Temperature — Endothermic Reactions
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15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in Temperature

The production of ammonia is an exothermic process -

N, (g) + 3 H,(g) & 2 NH;(9) Kc =3.5x108 @ 25°C
To maximize the [NH;] at equilibrium it is best to

) Heat the reaction
=" b) Cool the reaction v
= c) Leaveitasis

Na@ + 3Wag = 2 Wy

L) Yo naxumize NHa(q  Remove a pRoduct .
Romove heat Yy tosting the Reaction.




16.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in Temperature — van't Hoff Equation
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N, (g9) + 3 Hy(g) < 2 NH;(9)

At 25°C, AH° =-91.8 kdJ.mol, K = 3.5x108 — however at this temperature the reaction
is extremely slow.

With the help of a catalyst, the optimum temperature for the reaction is 450°C.
AH° = -111.3kJ.mol"'at this temperature. What is the value for K at this temperature?

Wi = 35x10° T = 233X $m Wa = -26.4012 + 1q.613Y
Ka: @ Ta: 129K fm Wa + -6133%
OH% = - W 300 T, mot!
R = 83y T md" W Ka=119x10° @ 123K
> Quch ... 0 ~ 10" drop,
$a Ha _ -m,‘soo)\ \ ) Khife Yhe decrense im K wag
K. .34 23 299

expeuled since Yhe process

wavoled \\ch\{ms on  Zxothernie
S Wa - Sa (3.5410%) = 133%1 (- Va1260%10°3) equ’&iﬂmun, Yms decrease 1
S Ka - 19,6134 = - 26.4071% dRosmoY it .




16.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in the Volume of the System

Chemistry Interactive: Effect of Changing Volume on the NOx/Nz20O.s Equilibricm
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15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in the Volume of the System
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15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in the Volume of the System - A Summary
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16.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Change in the Volume of the System.

The production of ammonia is an exothermic process -
N, (g) + 3 H,(g) & 2 NH;(9) Kc =3.5x108 @ 25°C
To maximize the [NH;] at equilibrium it is best to

& a) Increase the volume
=" b) Decrease the volume / ... imcrecses Yhe pressufe
= ) Leaveitasis

Nagy  + 3 Mawg <=1 2 NMalg)
[ + o oo &= (I

L fess g0s molecules on NH3 side
An <O



15.4 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Production of ammonia - an equilibrium dilemma!

The production of ammonia is an exothermic process -

N, (g) + 3 H,(g) < 2 NH;(9) Kc =3.5x108 @ 25°C
How can we maximize the production of [NH;].

o) O Room fempero¥uRe  We 15 product favored
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