
1. For nearly a hundred years, the following reaction has been used as an example of an elementary 
bimolecular reaction, i.e. the reaction takes place in a single step.

(a) What is the overall rate law for this 
reaction based on this information?

(b)  Another possible mechanism involves three steps  as follows.
I2(g) 2 I(g) fast

k1

k-1

H2(g) +  I(g)
k2

k-2

H2(g) I2(g) 2 HI(g)+

H2I(g) fast

H2I(g) +  I(g) k3 2HI(g) slow

Step 1:

Step 2:

Step 3:

We are going to figure out the rate law 
predicted by this mechanism.  Make sure you 
follow the directions closely!

First, we write the rate law for the rate determining step, Step 3, This is as follows.
rate  =  k3 [H2I] [I]

Unlike any mechanism we have discussed before, this rate law depends on two reactive intermediates, 
H2I and I.  Now comes the fun part.

(i) Using Step 2, express [H2I] in terms of [H2] and [I].

[H2I] = 

(ii) Substitute the expression for [H2I] from part (i) into 
the above rate law.

rate = 

(iii) Using Step 1, express [I]2 in terms of [I2].

[I]2 =

(iv) Substitute the expression for [I]2 from part (iii) into 
the rate law from part (ii).  Is this consistent with the rate 
law from part (a)?  

rate = 

consistent or not consistent Circle
one.

(v) An experiment was performed that demonstrated the presence of free iodine atoms as intermeditates in the reaction.  
What is the implication for the simple traditional mechanism?
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H2 2 H

HCO

H2CO

2.  The following mechanism for the reaction between H2 and CO to form formaldehyde, H2CO, has been 
proposed.

H   +   CO

H   +   HCO

k1

k-1

fast

slow

fast
(a) Write the balanced 
equation for the overall 
reaction.

k2

k3

(b) What is the rate law predicted by this mechanism?

(c) The observed rate law is found 
to be half order with respect to H2 
and first order with respect to CO.  
Write the observed rate law.

(d) Is the proposed mechanism 
consistent with the observed rate 
law?  You must justify your 
answer.
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