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Assignment 1.4:
Investigating the rates of chemical reactions
In this assessment you will have opportunities to provide evidence for the following criteria:

	Criteria reference
	To achieve the criteria the evidence must show that the student is able to:
	Task

	P5
	Carry out an investigation to establish how factors affect the rates of chemical reactions
	1a, 1b, 1c, 1d

	M5
	Explain how different factors affect the rate of industrial reactions
	1a, 1b, 1c, 1d

	D3
	Analyse how different factors affect the yield of industrial reactions
	2


Scenario

You are working for a chemical industry that makes food additives. Your department makes E509. It is calcium chloride. It is added to canned vegetables to stop them going mushy. It stops the caramel in chocolate bars freezing. It is used in sports drinks to replace body salts lost in sweat. It is added to many foods because it contains calcium. It boosts the calcium content of the food. 

Your department needs to make the calcium chloride as quickly as possible, but safely. This is how most profit is made. You have been asked to carry out a series of experiments to find out how particle size, concentration and temperature affect the rate of a chemical reaction. You also need to investigate the effect of using a catalyst.

Resources

You will need: Student Book pages 26−33, Help Sheets 1−4, lab apparatus for practical experiments to investigate the effects of concentration, particle size, temperature and catalysts.

Portfolio of evidence

You will need to hand in:

For P5 and M5:

· Task Sheet 1.1

· Task Sheet 1.2

· Task Sheet 1.3

· Task Sheet 1.4

For D3:

· Task Sheet 2

Assessor summary feedback

Internal verifier feedback

Student declaration

I certify that the work submitted for this assignment is my own.

	Student signature:


	Date:

	Assessor signature: 

	Verifier signature:


Task 1a 
This provides evidence for P5 and M5
You are investigating how concentration affects the rate of reaction between marble chips and dilute hydrochloric acid. You are using different concentrations of hydrochloric acid. 

Help Sheet 1 gives instructions for doing the experiment and plotting a graph of the results.

Task Sheet 1.1 can be used to record your results. Attach your graph to it.

For M, you must answer the questions on the Task sheet, explaining what the results show. You need to explain which concentration of acid would give the E509 manufacturers most profit.

Task 1b 
This provides evidence for P5 and M5
You are investigating how particle size affects the rate of reaction between marble chips and dilute hydrochloric acid. You are using different-sized marble chips. 

Help Sheet 2 gives instructions for doing the experiment and plotting a graph of the results.

Task Sheet 1.2 can be used to record your results. Attach your graph to it.

For M, you must answer the questions on the Task sheet, explaining what your results show. You need to explain which particle size would give the E509 manufacturers most profit.

Task 1c 
This provides evidence for P5 and M5
You are going to use a different reaction to investigate how temperature affects the rate of a chemical reaction. You will be looking at the reaction between sodium thiosulphate solution and dilute hydrochloric acid. 

You can use Help Sheet 3 to help with the method. 

You can record your results on Task Sheet 1.3. Plot a graph of your results and attach it to the Task sheet.

For M, you must answer the questions on the Task Sheet. 

Task 1d 
This provides evidence for P5 and M5
You are now going to investigate why some chemical industries use catalysts to increase reaction rates. This time, you are decomposing hydrogen peroxide. It decomposes very slowly on its own, but adding a catalyst speeds up the reaction. You are going to find which is the best catalyst.

Help sheet 4 has a method you can follow. 

You can record your results on Task sheet 1.4.

For M, you must answer the questions on the Task sheet.

Task 2 
This provides evidence for D3
You are now considering the yield of the reaction. You need to explain how concentration, particle size, temperature and a catalyst affect the rate of a reaction and hence the percentage yield of the reaction. You also need to understand why percentage yield is important to the manufacturers of calcium chloride.

Read Task sheet 2 and highlight the parts that indicate how you might increase the percentage yield of a reaction.

Then, at the end of the Task sheet, write your suggestions as to how the percentage yield can be improved when manufacturers are making E509, calcium chloride.
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