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For reactions in solution the rate of reaction or kinetic behaviour is determined by the rate of diffusion of reactants to form the encounter pair, {AB} determined by kd/k-d; and by the reaction of the intermediate encounter pair to products.

(a) For activation controlled reaction k-d>kr therefore the rate of formation of products from the encounter pair (kr) is much slower then the rate of diffusion of reactants (k-d)  The rate of reaction is determined by the crossing of the activation barrier between the encounter pair and products.

(b) (i) The rate of reaction will be unchanged as the effect on the rate constant depends upon the relative charge of the reactants ions when they form an activated complex.  The activated complex I- - H2O2 has a net charge of –1 which is the same charge which has the same charge as the reactant ion I.-  The activated complex is neither stabilized or destabilized with increasing ionic strength thus the activation energy and reaction rate is independent of ionic strength.

(ii)The activated complex has a net charge of activated complex, 

H+---I- ---H2O2 , is 0.  Therefore as the ionic strength increased, the reactant ions (charges of +1 and –1) will be stabilized relative to the activated complex and therefore increasing the activation barrier and reaction rate will decrease.  

(c) (i)
 Degree of freedom – The minimum number of intensive variables which can be used to specify state of the system.


Component

The minimum number of independent chemical species in the system.


Phase


A part of the system which is uniform, chemically and physically throughout.

(ii) F = C – P + 2   (a)
3-Component system; C=3

F = 5 – P          (b)
Minimum number of Phases, P=1 yield the maximum number of degrees of freedom.

F = 5 – 1

F =  4 [ need a 4-D plot phase diagram] (c)
By fixing two variables (temperature and pressure)

      
F  = 3 – P 
therefore maximum 
F’ = 4 – 2  from (c)

 
F’ = 2   plot as 2D plot 

By fixing temperature and pressure, you are able to plot two other variables but there are 3 different components xa, xb and xc  but because the components are mixtures in which  xa, + xb + xc  = 1






           xc  = 1 – (xa, + xb)

One of the components can be expressed by the other two components therefore there are two independent variables.  
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The different coloured lines give an indication on how you plot the different compositions xa, xb, xc
By fixing two variables (temperature and pressure)  F’ = 3 – P

Minimum number of phases; P = 1 
           F’ = 2  [corresponds to area on graph]

 



       P = 2
               F’ =  1  [corresponds to line on phase diagram, one degrees of freedom]   When the phase changes, two phases are present , P=2 and is represented by a line on the graph. (blue and yellow lines indicate a phase change)]
                                                

                                                 P =3               
F’ = 0 [corresponds to a fixed point on the graph, no degrees of freedom (the point where the two lines cross)]

