Reaction Rates:
The rates of reaction may be affected by the following factors:

· The concentration of the reactants

· The surface area of solid reactants

· The temperature

· The presence of a catalyst

How does reaction rate change during a reactions?

For a reaction: A->B, the reaction rate = Change of concentration/Time.

The reaction rate can be measured by:

1. The rate of decrease in concentration of A(It is beign used up – the concentration decreases)

2. The rate of increase in concentration of b(Its being formed – the concentration increases)
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A is used up, and its concentration falls.

B is formed, and its concentration increases.

· The steeper the gradient, the faster the rate of the reaction

· The reaction is fasted at the start when the concentration of A is the greatest.

· As the reaction proceeds, the rate of reaction slows down because the concentration of A decreases.

Activation Energy:  

The activation energy is the energy required to start a reaction by breaking bonds.

In a gas or solution, particles are in constant motion and they collide both with each other, with any solid species and with the walls of their container. When particles collide, a reaction can only take place if the energy of the collision exceeds the activation energy of the reaction.

· Activation energy is often supplied by a spark or by heating the reactants

· Reaction with a small activation energy often take place very quickly

· Large activation energy may “protect” the reactants from taking part in the reaction at room temp; therefore heat energy may be required to overcome the activation energy.

Boltzmann Distribution
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· The curve will only meet the energy axis at infinity energy. No molecules have zero energy

· The area under the distribution curve gives the total number of gas molecules

· Only those molecules with more energy than the activation energy of the reaction are able to react.

The effect of a concentration:

If the concentration of a reaction in solution or in a gas mixture is increased:

· There are more particles present per volume

· Most collisions take place each second

· More collisions exceed the activation energy every second

· Therefore the rate of reaction increases

Providing the temperatures are the same, distribution curves for different concentrations have the same shape.
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In the 2 distribution curves, the proportion of the total molecules exceeding activation energy is the same, however, because there are more molecules overall, more molecules are present, exceeding the activation energy, therefore, rate of reaction increases.
The effect of a change in surface area on reaction rate

For a reaction involving a solid, the reaction takes place at a faster rate when solid is powdered form rather than as lumps, due to higher surface area.
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The gradient of the graph is much steeper with powdered carbonate because of the surface area
The Effect of a temperature Change on Reaction Rate:

The average kinetic energy of the particles is proportional to temperature. As Temp increases, so does the kinetic energy of gas molecules.

The diagram below shows distribution curves for a sample of gas at two temps. T1 and T2, where T2 has a higher temp than T1.
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An increase in temperature increases the rate of reaction because:

· The molecules move faster and have more kinetic energy

· There are more collisions each second

· The increased kinetic energy produces more energetic collisions

· A greater proportion of molecules exceed the activation energy

