The effect of temperature on k
A small change in temperature produces a large change in the reaction rate. As a rule of thumb, an increase of 10K will double the reaction rate.

(Logically, changing the temperature cannot affect the concentrations so k must change)
Changing the temperature or adding a catalyst will alter the activation energy of a reaction. At higher temperatures, more reactant particles have enough kinetic energy to overcome EA.

There is an equation that links these factors called the Arrhenius Equation.

k = Ae-(EA/RT)

k is the rate constant
EA is the activation energy

T is the temperature in K

R is the gas constant (8.31 J K-1 mol-1)

A is a constant

e is a mathematical entity (on your calculator)

If you plot a graph of ln(rate) on the y-axis against (1/T) on the x-axis you will get a straight line graph of gradient –(EA / R). This enables you to find the activation energy of a reaction.
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Rate Determining Step.

The rate determining step is the slowest step in a reaction.
Suppose you have a chemical reaction A + B         C + D which takes place in two steps; A breaks apart slowly to form an intermediate and product C, the intermediate quickly reacts with B to form D.
Slow step: A 
intermediate + C

Fast step: intermediate + B 
D

The rate of the reaction is determined by the time taken for the first step to happen. Increasing the concentration of A will speed up the reaction. Increasing the concentration of B will have no effect.

This cannot be predicted, you need to know the mechanism for the reaction.

The reaction mechanism tells you the order in which the steps in a reaction occur.

The only way to work this out is experimentally.
