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Chemical Equilibrium
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(QUESTION ' ®

The complexion of Fe?* with the chelating agent dipyridyl has been studied kinetically
in both the forward and reverse directions.

Fe?*+ 3 dipy <[Fe (dipy),]%*
For this reaction, the rates of forward and reverse reactions are (1.45 x 101° M-3 s-1)

[Fe?*][dipy]® and (1.22 x 10-* s~!) [Fe (dipy),%*], at What is the stability constant of the
complex?

ke - lusx10'”
1.77 x 10° K ) /lf "~ 122 X104
b

8.4 x 10~ - l'l'iﬁxlo|7r
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In a vessel, the equilibrium N,(g) + 3H,(g) < 2NH;(g) and N,(g) + 2H,(g) < N,H,(g) are
achieved simultaneously. Initially, the vessel constans N, and H, molar ratio of 9 13.

The equilibrium pressure is 7P, in which due to ammonia, the pressure is P, and due to
hydrogen, the pressure is 2P,

The value of K,, for the reaction N, (g) + 3H,(g) = 2NH,(g) is

2
A) 20P; 203P°
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(QUESTION ) o b ¢ & "_Q_C[)L ':__c}.v'%

For an endothermic reaction : 4A(g) + B,(g) < 2A,B(g) k% )L( (% ﬂ_ﬁ— )
Column -1 o Column - 11
) (5 ,71) 7
Mcrease in temperatur
ﬁ/ (Q) Increase in pressure
& [(B) Addition of A,B at equilibrium

p o) Adlition of Tnenk qc ab o0t Precs

4(T) Increase in volume /
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In the system, LaCl;(s) + H,0(g) + heat < LaClO(s) + 2HCI(g), equilibrium is
established. More water vapour is added to disturb the equilibrium. If the pressure of
water vapour at new equilibrium is double that of at initial equilibrium, the factor by

which pressure of HCl is changed is

2 times
V2 times

; [N
ﬁnmes

4 times
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When N,0¢(g) is heated to 600 K, it dissociates as N,0:(g) = N,05(g) + 0,(g); K- = 2.5
M. Simultaneously, N,0,(g) decomposes as N,0,(g) = N,0(g) + 0,(g). When initially 4.0
moles of N,0O:(g) is taken in a 2.0 L flask and allowed to attain equilibrium, the

equilibrium concentration of O,(g) is found to be 2.5 M. The equilibrium concentration
of N,O(g) (in M) is
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The dissociation constant of PCl; is 8 atm at 273°C. What pressure (in atm) will be
developed when 62.55 g of this substance is vaporized at 273°C in 4480 ml vessel
originally full of chlorine gas at 0°C and 1 atm pressure?
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A reaction at 300 K with AG®° =-1743 ] consists of 3 moles of A(g), 6 moles of B(g) and 3
moles of C(g). If A, B and C are in equilibrium in 1 L container, then the reaction may be
(In2=0.7, R=8.3 ]/K-mol)
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The equilibrium constant for the reaction CO(g) + H,0(g) = CO,(g) + H,(g) is 3.0 at 500
K. In a 2.0 L vessel, 60 g of water gas [equimolar mixture of CO(g) and H,(g)] and 90 g
steam is initially taken. What is the equilibrium concentration of H,(g)?



Solid ammonium carbamate dissociates as:
NH,COONH,(s) = 2NH,(g) + CO5(g). In a closed vessel, solid ammonium carbamate is in

equilibrium with its dissociation products. At equilibrium ammonia is added such that
the partial pressure of NH, at new equilibrium now equals the original total pressure.
The ratio of total pressure at new equilibrium to that of original total pressure is
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If for the equilibria NH,COONH,(s) =< N, + H, + CO + O,, the value of K, at 800 K is
27 x 2*/2 and the equilibrium pressure is 22 atm. The value of A is
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An amount of 1 mole each of A and D is introduced in 1 L container. Simultaneously the
following two equilibria are established.

AsB+C:K.=10°M and

B+DsA:K.=10-¢M-!

The equilibrium concentration of A will be

106 M
103 M






