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Another ammonium  salt, ammonium nitrate, sublimes reversibly with heat to produce
ammonia and nitric acid until dynamic equilibrium is reached:

NH4NO: (s) = NHa (g) + HNOs (g)
() Explain what is meant by the term dynamic equilibrium.

(ii)  Write an expression for the equilibrium constant, K, for the above reaction.

[(

9.00 g of ammonium nitrate is heated in a sealed container and the equilibrium
constant is found to be 15.7 atm®. Calculate the partial pressure of ammonia present at

equilibrium.

(iv) Hence, determine the percentage of ammonium nitrate which has dissociated, given
that one mole of gas under these conditions exerts a pressure of 50 atm.
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(v) Ata higher temperature, the equilibrium constant is 16.8 atm?. Compare this with the
value given in part Deduce with reasons, whether the sublimation reaction is
endothermic or exothermic

ly}
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(i)Explain what is meant by the term dynamic equilibrium.
In a reversible reaction, at dynamic equilibrium,
+ Rate of forward reaction = Rate of reverse (backward) reaction

+ The substances are still reacting together although the concentration of the reactants
and products remain constant.
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(ii)Write an expression for the equiibrium constant, K forthe above reaction.
Ks = Buo, (P,

(ii)9.00 g of ammorium nitrate is heated in a sealed container and the equiibrium constant is
found to be 15.7 atm. Calculate the partial pressure of ammonia present at equilibrium.

Since (Py, )= (Puyo,) at equilibrium,

(P, ) =K, =+157 = 39623 = 3.96atm

{iv)Hence, determine the percentage of ammonium nitrate which has dissociated, given that one
‘mole of gas under these conditions exerts  pressure of 50 atm.

No. of mole of NHsNO3 = % =0.1125

No_of mole of NH3 = % = 007924 = No. of mole of NH:sNOsdissociated

007924
125

9% dissociation = x.100% = 70.4%
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) At a higher temperature, the equilibrium constant is 16.8 atm?. Compare this with the
value given in part (iii). Deduce with reasons, whether the sublimation reaction is endothermic or
exothermic.

yl
When T increases, Kpincreases
= (P )and (P, ) increases = equilibrium has shifted right to absorb heat
= (or this) forward endothermic reaction is favoured to absorb heat
= Sublimation reaction is endothermic




