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OQuestion 11

The seaction between hydrosen, Hoo and nitropen dioxide, MO, an the gas phase at 400 °C has
thi Fedlowing time=independent stoichiomeiny:

Haig) + NOizi=HaChg)+ NCKz) (13

A possible mechanism for this reaction is o chain reaction, a5 follows:

Ha 4 Ny — 4 H. + HNO; (16
He + MOy —— NO+ HO- (i
HCk + Ha ———— Hy0 + H- (15}
HO- + NO» — 55 HNO4 (19

fer) itk marksy  With refercace o this mechanism, explain what 55 meant by o chain reacion,
paying particulir atienton o the vole playved by cach of the steps D do T3 Incyour answer,
identity the chyin carriers in the mechangm

(i) (14 marks)y By applying the steuady-State approgimsaiion i HO-and He, show that
[HO-] = &y [ Ha ik, {20

and hence show that the chemical rate equation predicted by the mechanismbas the following
Frsrmm:
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fclude i vewre grower g bricf deveripdion of the rattonale anderlving the srecdv-siare
T AL T

(b 8 meerks)  The Langmr ssither for single-site sdsorption of 4 gas A can be wrilfes a5
foal L

g P8 (22)

E+ bpy

State the assumptions involved in the derivation of this expression. and explain the significance
of the quantity b.

Would vearexpectthe value of B incrcase or docrease with increasing temperature? Explain
YOUE EMEWET,

(Y T2 marks)  Wote down, and boefly describe, each step in the: Langmuir-Hinshelwood
mechamism for the: following heterogencously catalvsed reaction, involving ihe two reactanis A
armd B:

==t Cie 23
Aiph+ Big) m LTl (23}

and mndicate which siep is taken to be rate-limiting.
AL room temperature, 1he expermental mate equation B rescion 2335 Towmd 1 be of the form
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whereas af higher temperatures it takes the form
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Howwr conthese resulis be rationalioed i tormes of the mechanizn vou hove proposed? Explam
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