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Introduction



Students


To get the most from this book it is essential that it is read carefully and at a steady pace to allow you time to understand the concepts and theories. Throughout the book there are Hints and Tips and definitions that must be learned; pay particular attention to these as they will help greatly. Most importantly work hard, always do your best and good luck!


Teachers and parents


This book has been developed to cover all the mandatory content as outlined in the National 5 Chemistry Course Support Notes. It also contains some National 4 content to refresh students’ knowledge before progressing further into the topic. It is intended to be accessible to students and deliver concepts and theories in a ‘straight to the point’ manner using clear and simple language. It can be used as a classroom aid and for students’ personal study and is full of helpful hints and proven classroom methods of delivering difficult concepts in a style that students can relate to and understand.


Exam details


The final exam paper will have two sections.





•  Section A will contain objective questions (multiple choice) and will have 20 marks.



•  Section B will contain restricted and extended response questions and will have 60 marks.





The majority of the marks will be awarded for demonstrating and applying knowledge and understanding of the mandatory content of the Course. The other marks will be awarded for applying scientific inquiry skills. Marks will be distributed approximately proportionately across the three Units.


There will be several question types in the exam paper including:





•  Extended response questions – explaining a concept for example



•  Open-ended questions



•  Making accurate statements



•  Calculations





Unit Assessment


Candidates will also have to complete an assessment at the end of each unit. This assessment will be produced by the school/college. Most centres will produce a set of questions that are similar to those found in the National 5 exam papers. Candidates must also complete two additional assessments tasks.


Assessment Task 1 – This assessment task requires candidates to apply skills of scientific inquiry to carry out an experiment that draws on knowledge and understanding of the key areas of the unit and to produce a report on the experiment that provides evidence that the candidate has planned an experiment, recorded observations/measurements accurately, presented results in an appropriate format, drawn valid conclusions and evaluated experimental procedures.


Assessment Task 2 – This assessment task requires candidates to apply scientific skills by carrying out a number of investigations associated with the key areas of the unit. The candidate should select an application of chemistry from a key area within the unit which they will investigate. This may be via textbooks, resource packs, internet, visits to appropriate facilities or any other suitable approach. The candidate should also consider the impact of this application on the environment/society.
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Unit 1 Chemical Changes and Structure
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Chapter 1.1


Rates of Reaction


Chemical reactions can take place in less than a second in an explosion, or they can be very slow like the corrosion of iron. In this section we will revise the factors that affect the rate of chemical reactions and how the rate of a reaction can be calculated.


There are several factors that affect the rate of a chemical reaction:
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To understand how they affect the rate of a reaction we must first think about why reactions happen. For a reaction to take place, particles must collide and combine to form new products.
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Temperature
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Key points





•  The higher the temperature, the faster the reaction.



•  The lower the temperature, the slower the reaction.
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Increasing the temperature increases the energy of the particles making them move faster and so more successful collisions can occur.
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Concentration
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Key points





•  The higher the concentration, the faster the reaction.



•  The lower the concentration, the slower the reaction.
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If the concentration is increased, there are more atoms present, and as a result more collisions take place.
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Particle size


If the particle size is reduced (the reactants are broken into smaller pieces), then the rate of the reaction is increased. This is because a small particle size results in a large surface area meaning that collisions will happen more frequently.
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Key points





•  The smaller the particle size the faster the reaction.



•  The larger the particle size the slower the reaction.
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Catalysts
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Key points





•  Catalysts alter the rate of a reaction but are not used up in the reaction.



•  Most catalysts increase the rate of a chemical reaction.
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Catalysts are used a lot in industry as they allow reactions to be performed at a lower temperature, which saves energy and money. They also increase the rate of the reaction. Platinum and other transition metals are used in car exhaust systems to convert harmful gases into less harmful gases.


There are two main types of catalyst:





•  Homogeneous catalyst – is in the same state as the reactants. These are available in all states.



•  Heterogeneous catalyst – is in a different state from the reactants. These are usually only available in the solid state.





Heterogeneous catalysts work by the method of adsorption. (Yes, adsorption not absorption!)





1 The reactant molecules are adsorbed onto the active sites of the catalyst. The bonds inside the molecules start to break (Figure 1.4).



2 The molecules are held at a favourable angle so that reactions can occur (Figure 1.5).



3 Product molecules are free to leave the catalyst in a stage called desorption (Figure 1.6). The surface of the catalyst is left unchanged.
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Catalysts are also found in nature. Enzymes are biological catalysts and are used within the body, such as amylase in saliva (an example of homogeneous catalysis), but can also be used in processes such as the fermentation of sugars to produce alcohol.
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Remember






	Variable

	Effect on reaction rate

	Example






	Temperature

	Low temperature = slow reaction
High temperature = fast reaction

	If food is kept in the fridge, the reactions that cause the food to go off are slowed down allowing the food to last longer.






	Concentration 

	Low concentration = slow reaction
High concentration = fast reaction

	Chalk will react much faster with a more concentrated acid.






	Particle size

	Small particle size = fast reaction
Large particle size = slow reaction

	Chips cook much faster than whole potatoes because chips have a larger surface area due to their smaller particle size.






	Catalyst

	Catalysts alter the rate of a reaction but are not used in a reaction

	In the Haber process (see page 72) an iron catalyst is used to allow the production of ammonia to take place at a lower temperature.
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Following the course of a reaction


In chemistry, many measurements can be taken to follow the course of a reaction. The two most common ways of monitoring a reaction are measuring the volume of gas produced and measuring the loss in mass over a period of time. These measurements allow us to produce rate graphs that tell us many things about a reaction.
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Hints & tips


Note the units for the rate – the volume is given in cm3 and the time in seconds so the rate is cm3s−1.
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The point on the graph when the line becomes flat (horizontal) is called the end-point (shown by the dotted line). This is because there is no longer any gas being produced, therefore the reaction has stopped. Generally the rate of a reaction slows as it progresses because the reactants are being used up.


Rate graphs can be used to calculate the rate of the reaction using the following equation:


[image: ]


[image: ]






Example





1 Calculate the rate of reaction for the first 60 seconds of the reaction shown in Figure 1.8.





Answer: In the first 60 seconds of the reaction the volume changes from 0 to 50 cm3.
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    The reaction was repeated using a higher concentration of acid and the results were drawn onto the same graph (Figure 1.9).
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    The rates of the two reactions can be compared by using the previous calculation.



2 Calculate the rate of reaction for the first 60 seconds of reaction 2.





Answer: In the first 60 seconds of the reaction the volume changes from 0 to 60 cm3.
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    The rate of the second reaction is higher because the concentration of acid has been increased. This can also be seen from the graph (Figure 1.9), as the end-point of reaction 2 is reached before the end-point of reaction 1.
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