
ChE-403 Problem Set 1.4 
Week 4 

 
Problem 1 
 
Consider the decomposition of N2O5: 
 

2𝑁!𝑂" ⇒ 4𝑁𝑂! + 𝑂! 
 
Experimentally, we observe that the rate of oxygen formation is consistent with the 
following expression: 
 

𝑑[𝑂!]
𝑑𝑡 = 	𝑘[𝑁!𝑂"] 

With k being a constant. 
 
Is this compatible with the following suggested mechanism? 
 

 
 
  



Problem 2 
Consider the decomposition of ozone catalyzed by Cl: 
 

 
 
Can you use the steady state approximation on reactive intermediate ClO to show that the 
rate of ozone disappearance can be written as: 
 
𝑑[𝑂#]
𝑑𝑡 = −

𝑘$𝑘![𝑂][𝑂#][𝐶𝑙]%
𝑘![𝑂] + 𝑘$[𝑂#]

 

 
Where [𝐶𝑙]% is the 𝐶𝑙 loaded/present in the system at t=0. 
 
 
  

!
!" + !! → !! + !"# 

 
!!"# + ! → !! + !"!!!! 
! + !! ⇒ 2!! 
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Problem 3 
The formation of HBr from H2 and Br2 occurs through the following steps: 
 

 
 
Can you derive a rate expression that looks like the following? 
 
𝑑[𝐻!]
𝑑𝑡 = −

𝑐𝑠𝑡1	[𝐵𝑟!]$/![𝐻!]

1 + 𝑐𝑠𝑡2	 7[𝐻𝐵𝑟][𝐵𝑟!]
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What are the expressions of cst1 and cst2? 
 
 
 


