Kinetic Theory of Matter
· The kinetic theory of matter is the idea that matter is made up of particles that are in constant, random, motion.
· Particles can b the individual atoms, ions, or molecules that make up a substance.  

· The amount of movement that paritcles have depends on the state they are in.

[image: image1.png]Particles in solids, liquids and gases vibrate. Those in liquids and gases
are also able to change position.




Chemical Reaction is two or more substances reacting to produce one or more chemically different substances.

                     Chemical reaction

Reactants                                                    Products

Mg  +  2HCl                                                     MgCl2    +  H2
Collision Theory

Reactions occur when two particles that could react, collide together.

The collision must be ‘energetic’.  The amount of energy required to get the reaction going is called the Activation Energy.
Basically the moving particles are constantly colliding with each other, but not all collisions result in a reaction.  In order to have a successful collision, three things must happen.
1) There must be a collision between the reactant particles.
2) The particles must collide with enough energy to break forces holding the particles together.  If the energy of the collision is not high enough, the reaction won’t happen.

3) The particles must collide in the correct orientation. (This means in the right position).
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Rate of Reaction

The rate of a reaction tells how fast it happens.  This can be measured by how much a reactant is used up or how much product is produced.

Factors that affect reaction rate include:  temperature, concentration, surface area, mixing and catalysts.

1. Temperature: Particles move faster as they are heated up.  They have more kinetic energy.  FASTER MOVEMENT = MORE COLLISIONS= FASTER REACTIONS.






2. Concentration: More particles in the solution means more collisions.
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          dilute HCl less collisions                   Concentrated HCl more collision

    so slower rate of reaction                     so faster rate of reaction.

Remember that an increase in concentration does not mean an increase in volume.  Be very clear in your explanations that an increase in concentration is an increase in the amount of particles within the same volume.
3. Surface area: By increasing the surface area, a greater number of collisions can occur.  So the rate of reaction is faster.
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large lump  = Smaller surface area               Small bits = larger surface area

= less collisions= slower rate of                    = more collisions= faster rate of

reaction.                                                        reaction.

Remember that an increase in surface area does not mean an increase in mass of the solid.  It just means that the same mass of solid is broken into smaller pieces.

4. Catalyst:  A catalyst is a chemical or a substance that is added to a reaction.  It is does not change the product formed and it is not used up in the chemical reaction.  It holds reactant particles together in a favourable orientation, providing an alternative reaction pathway with a lower activation energy. This means that more of the particles will have the energy needed to react.
How can you measure the rate of a reaction?

1) You can time how long it takes the reactants to be used up.  For example:  When reacting magnesium metal with hydrochrolic acid, you can time how long it takes for the magnesium to disappear. 
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2)  You can measure how quickly the products form.  For example, when reacting magnesium metal with hydrochloric acid, you can collect the hydrogen gas that is produced.
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3)  If it is a chemical reaction where a coloured product is formed, you can measure how fast the colour appears.  An example of this is the reaction between sodium thiosulfate and hydrochloric acid
Overall, how you measure the rate of the reaction depends on what type of reactants you have or what type of products are formed.

You can’t measure gas production if no gas is produced.  

