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APPENDIX I I  

Consider the following very srmple surface re@ctlon in which two 

diatomic molecules adsorb and then interact to form products. One 

m~lecule, A 2, adsorbs molecularly while the other, B 2, adsorbs, dissoc~a= 

tively. The sequence is as f o l l o w s :  

A Z + Ru ~ RuA Z 

B 2 + 2Ru ~2RuB 

RuA 2 + RuB -- Products .. 

Using the Langmuir~surfece ' equilibrium approach gives the following 

expressions for the fractional coverages of the intermediates 
i 

[RuAz] = KA[A2]ZRu ] 

[RUB] = (KB[B2]) I/Z[Ru.] . 

[Ru] 1 / F 1  + KA[A2] + (KB[B2]~ 1/21 m 

The last step is the rate limiting step so that the rate may be expressed 

aS follows: 

Rate = k[RuA2] [RuB] 

Using the above expressions for the intermediates leads to the following 

Rate = 

rate expression? t 

kK A (KB[B2]) I/2[A2] 

{I + KA[A Z] + (KB[B2])]2 

Note that the maximum order of the. dlatomic that dissoclated is +0.5. 

This is e general  r e s u l t  and w i l l  be the same as long as the product  

con ta ins  on ly  one atom o f  B. 

from CO, 

Thls i s  the case in the fo rmat ion  o f  CH 4 
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Several times throughout th is  thesis reference was made to the 

fac t  that  th ls  react ion fo l lows Langmuir-Hinshelwood k i n e t i c s .  This 

means that  the rate l i m i t i n g  step of the mechanism involves the 

in te rac t ion  of two adsorbed intermediates,  Both reactants are 

competing fo r  the same surface s i t es .  Rideal -E ley k i ne t i cs  r esu l t  from 

a sequence in which the ra te  l i m i t i n g  step involves the i n te rac t i on  of 

an adsorbed intermediate w i th  a gas phase molecule. 


