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(a)  The initial rate of reaction is shown below 
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

      r A0 
4PA

2

1 4PA0  KCPC0

For  PC0  2  atm and  PA0 1 atm,  then  r A0  0.0138
mol

kgcat  s

      r A0 
4

1 4  2KC 
2
 0.0138

One  equation and one unknown  

       KC  6  atm1

      r A0 
4PA

2

1 4PA  6PC 
2
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 B C                                            

           AS

 AS  r A  rA0  kA PACV 

CAS

KA









 CAS  KAPACV

AS AS

 BS CS  r A  rS  kSCAS

2

           CS

 C S rA  rDC  kDC CCS PCCVKC  CCS  KCPCCV
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Where KA = 4 atm–1 and KC = 6 atm–1 

1) At what is the ratio of sites with A adsorbed to those sites with C 

adsorbed when the conversion is 50%? 

2) What is the conversion when the sites with A adsorbed are equal 

to those with C adsorbed? 
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

2A B C

A
B

2


C

2
KA  4 and KC  6

Ratio of site concentrations                                                

CAS

CCS


KA PA CV

KC  PC  CV


KA PA

KC  PC

PA  PA0 1X  1 X 

PC  PA0

X

2 1 X 

CAS

CCS



KA PA0

1X

1 X











P

P0

KC  PA0

X 2

1 X











P

P0

 2
KA 1 X 

KC  X
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1) At X = 0.5 

 

 

 

 

 

 
2) At an equal concentrations of A and C sites, the conversion will be  



CAS

CCS

~
2  4  1 0.5 

6 0.5 
1.33

CAS

CCS

1
2KA 1 X 

KC  X
 ,   then   X 

2KA

KC  2KA


2  4 

6  2  4 


8

14

X  0.57
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

2CH3OH  CH3 – O CH3  H2O

2ME  DME  W

Initially water does not exit the reactor the same as DME because  

Which of the following best describes the data 

 A There is more DME than water. 

 B Steady state has been reached. 

 C Water reacts with ME. 

 D Water is adsorbed on the surface. 

Dimethyl Either 


