[bookmark: _Toc59009890][bookmark: _GoBack]Collision Theory
If a reaction is to occur, the particles must collide with ___________________  and the reactants must also collide in the correct_______________.  
[bookmark: _Toc59009891]The more f____________ e___________ c___________ occur, the f__________ the r_____ of r_________.  
Factors affecting the rate of reaction
1. ______________________
2. ______________________
3. ______________________
4. ______________________
1.   Concentration
	as the 
___________ 
of the solution
increases
	
	the number of _________in the same volume 
increases
	
	so, there is an increase in the ________ of collisions
	
	and an increase in ________ collisions
	
	therefore, the rate of reaction
_________



[bookmark: _Toc59009893]2.  Surface area
	as the 
___________ 
of the marble chips
decreases
	
	the surface area of the marble chips
_________
	
	so, there is an increase in the ________ of collisions, between the acid and marble chips
	
	and an increase in ________ collisions
	
	therefore, the rate of reaction
_________


Exercise
Pain in the stomach is often caused by excess acid and this can be relieved when magnesium hydroxide neutralises the acid.  Tablets of magnesium hydroxide are sold for this purpose.  Would you recommend that the tablets be swallowed whole, or first crushed up, in order to obtain the quickest relief from pain?  Explain your answer fully.
[bookmark: _Toc59009894]________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3.  Temperature
	as the 
___________ 
of the reaction
increases
	
	the energy of the particles 
___________
	
	so, there is an increase in the ________ of collisions
	
	therefore, the rate of reaction
_________

	
	
	
	
	
	
	

	
	
	
	
	and, greater chance that the collisions will be _________
	
	


Exercise 
The table below gives the result of six experiments involving the reaction between zinc and hydrochloric acid.  In all experiments, 0.2 g of zinc was added to the same volume of acid.

	Expt number
	Concentration of acid / mol L-1
	Temperature of acid / oC
	State of division of zinc
	Time for the reaction to be completed /s

	1
2
3
4
5
6
	1
2
3
4
5
6
	25
25
35
50
35
50
	Foil
Powder
Foil
Powder
Powder
Powder
	190
85
62
15
45
11


0. How could the time of reaction been measured?
____________________________________________________________________________________________________________________________________________________________________
b) 	Describe clearly how you could use these results to show the effect that temperature, concentration and surface area all have on the rate of this reaction. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4.  Catalyst
With catalyst present the Ea is lowered so that there is an increased frequency of effective collisions and faster reaction rate. Draw in a line to show this

	
Energy             reactants

                                                                       products
