
©Ibling 

Understandings: 

1. Explain what rate of reaction is.  

- Rate of reaction is the change in concentration/time. This naturally leads us to the unit of 

rate of reaction, which is mol*dm-3*s-1.  

If we have a concentration versus time graph, we can calculate the rate at a certain point by 

drawing a tangent and calculate the slope of it. Also, remember that rate should be positive. 

This means that when you calculate the rate using a reactant concentration curve, which is 

negative, you must multiply by a negative sign.  

2. Explain the 6 different methods of measuring rate of reaction.  

- There are different ways of measuring the rate of reaction. Note that rates of reaction can 

only be figured out experimentally!!! Or is it really? There might be an underlying pattern in 

all reactions that we still have not discovered.  

Change in volume of gas: 

This method is useful when one of the products is a gas. We can either use a gas syringe or 

by the displacement of water. The change is volume versus time is constantly logged with a 

data logger.  

 

 

Be aware that the water displacement method only works when the gas has a very low 

solubility in water.   
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Change in mass: 

This is also convenient when there is a gas production. We can log the change in mass versus 

time and calculate its rate. However, one thing to keep in mind is that this is not convenient 

for light gases since it is too light to give significant mass changes.  

The cotton is used as a filter that is permeable to gas but not liquid and solid.  

 

 

 

 

 

 

 

 

 

 

Change in transmission of light: 

This method is called colorimetry or spectrophotometry. This is useful for reactions involving 

colored solutions. What we are basically measuring is the change in absorption during the 

reaction. Since the solution will change color - due to the decrease of reactants and increase 

of products - amount of absorption will change as well.  

 

 

 

 

 

 

Note that you want to have a specific wavelength as a control variable. Usually, the 

wavelength is the color that that the solution shows before the reaction.  
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Change in concentration with titration: 

This is also useful in reactions involving solutions, especially acids and bases. What we do is 

that we have a reaction, and at different time intervals, we freeze the reaction by chemicals 

like dry ice or literally freezing it, and then we titrate the solution to determine the 

concentration, just like when we neutralize acids and bases. This freezing is called quenching.  

 

 

 

 

 

 

 

 

 

Change in conductivity: 

This method is useful when there is a reaction in solute that involves ions. By looking at the 

change in conductivity per time, we can determine the concentration of the ions.  

Change in the whole reaction: 

The last way, and probably the least accurate way is to just find the average/overall rate of a 

reaction. For instance, how long it takes for a certain solid to be completely reacted. How 

long it takes for a solution to become opaque. This is non-continuous.  

Extra notes 

- In real exams, we are likely to be given a reaction formula and be asked to choose a 

suitable method to measure rate. So the look for key things such as gas, ions, hydrogen ions 

for acidity and also complex ions for color.  
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3. Explain what collision theory is. Mention activation energy.  

- In order for a reaction to occur, the reactant molecules must collide. However, simply 

colliding does not always lead to a reaction. It needs to satisfy two basic things: 

Sufficient energy: 

This is also known as activation energy. Particles must have at least this Ea in order to react.  

You have probably seen this before in endothermic and exothermic graphs. When the 

reactants gain the Ea, we call them to be in transition state because it is the state between 

being reactants and products.  

Reactions with high Ea usually has a slower rate of reaction since so few molecules will have 

that energy.  

Right geometry, i.e. collide at the “sweet spot” so a bond can be made: 

Remember, just like other theories, we need to make assumptions in order to apply this to 

whatever we want to apply.  

Assumptions: 

1. All molecules travel in a straight line with conservation of momentum.  

2. All molecules are perfect spheres.  

3. Reactions concerning are always between two molecules, not more. Otherwise the 

geometry of collision becomes messed up apparently.  

4. Molecules must collide to form a reaction.  

5. Molecules move randomly.  
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4. Explain the factors affecting rate of reaction.  

- So, we will have to consider three things here of collision theory: 

1. Number of collisions per unit time (VERY IMPORTANT).  

2. Increased chance of correct geometry collision or change in geometry for more frequent 

collision.   

3. Increased kinetic energy.  

What will then be increased, assuming that all other variables are constant? Don’t memorize 

this table. Understand it.    

 No. collisions 

per unit time 

Correct 

geometry 

Increased energy 

Increased surface area Yes  Yes, it exposes 

more reactive 

sites, hence to 

the correct 

geometry.  

No 

Increased temperature Yes No Yes, it increases 

the overall 

distribution of 

energy. 

Increased concentration Yes No No  

Increased pressure (only for 

gasses obviously). This is like 

increasing concentration.  

Yes No No 

Inserting catalyst (not needed) No Yes No. Actually, it is 

decreasing the 

required 

activation energy.  

 

Remember that all will increase the rate of reaction but in different ways.  

Applications and skills: 

1. Be able to describe kinetic energy in terms of Kelvin.  

- Of course, the whole point of Kelvin scale is to give a direct relationship between kinetic 

energy and the temperature.  

2. Be able to find the rate through graphical analysis and numerical data.  

- Yes, just look at the slope by drawing tangents! 
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3. Explain the effect of factors that affect the rate of reaction in terms of Maxwell-

Boltzmann curve.  

- The picture below is self-explanatory. Activation energy is the minimum energy needed for 

a reaction to occur.  

Maxwell Boltzmann graph shows us the distribution of energy of the particles. We can see 

that majority of particles are not near the activation energy.  

However, this can be shifted by 

adding some energy, for example 

by heat.   

 

 

 

 

 

 

 

4. Be able to sketch the energy profiles with and without catalysts.  

-  

It is the same pictures in chapter 5.  

 

TOK: 

1. The Kelvin scale of temperature gives a natural measure of the kinetic energy of gas 

whereas the artificial Celsius scale is based on the properties of water. Are physical 

properties such as temperature invented or discovered? 


