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1. One of the mechanisms of atom and radical combinations, called the energy-transfer 
mechanism, is described by the following chemical steps: 

2𝑅
௞భ
←

௞మ
→ 𝑅ଶ

∗ 

𝑅ଶ 
∗ +  𝑋 

௞య
→ 𝑅ଶ  +  𝑋  

Where R represents a radical or an atom and X is a third body. Use the steady-state 
treatment for 𝑅ଶ

∗  to determine the rate of consumption of R. What is the order of 
recombination reaction when the concentration of X is sufficiently large such that 𝑘ଷ𝐶௑ ≫

𝑘ଶ? What is the order of the recombination reaction at very low pressures? 

 

2. At low pressure, assuming no wall reaction, the H2-O2 reaction may be accounted for by 
the mechanism 

     𝐻ଶ +  𝑂ଶ  
௞భ
→  2𝑂𝐻                           𝑘ଵ = 10ଵଶ𝑒

ି(
యవ.బ

೅ೃೠ
)

𝑐𝑚ଷ 𝑚𝑜𝑙𝑒 𝑠𝑒𝑐⁄  

 𝑂𝐻 + 𝐻ଶ  
௞మ
→  𝐻ଶ𝑂 +  𝐻                𝑘ଶ = 10ଵଷ.଼𝑒

ି(
ఱ.వ

೅ೃೠ
)

𝑐𝑚ଷ 𝑚𝑜𝑙𝑒 𝑠𝑒𝑐⁄  

 𝐻 +  𝑂ଶ  
௞య
→  𝑂𝐻 + 𝑂                       𝑘ଷ = 2.2 × 10ଵସ𝑒

ି(
భల.ఱ

೅ೃೠ
)

𝑐𝑚ଷ 𝑚𝑜𝑙𝑒 𝑠𝑒𝑐⁄  

 𝑂 +  𝐻ଶ  
௞ర
→  𝑂𝐻 + 𝐻                       𝑘ସ = 1.1 × 10ଵଷ𝑒

ି(
వ.ర

೅ೃೠ
)

𝑐𝑚ଷ 𝑚𝑜𝑙𝑒 𝑠𝑒𝑐⁄   

 𝐻 + 𝑂𝐻 + 𝑀  
௞ఱ
→ 𝐻ଶ𝑂 + 𝑀          𝑘ହ = 10ଵ଻ 𝑐𝑚଺ 𝑚𝑜𝑙𝑒ଶ𝑠𝑒𝑐⁄    𝐸௔ = 0 𝑘𝑐𝑎𝑙/𝑚𝑜𝑙𝑒 

 
Using the steady state hypothesis, derive the differential equations expressing rate of 
formation of water (𝑑𝐶ுమை 𝑑𝑡⁄ ) in terms of 𝐶ுଶ and 𝐶ைଶ. 


