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Internal Assessment Resource

Chemistry Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90931 version 3
Demonstrate understanding of the chemistry in a technological application

	Resource title: The Chemistry of Industrial Processes

	2 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2015 Version 3

To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number A-A-02-2015-90931-02-4383

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource
Achievement Standard Chemistry 90931: Demonstrate understanding of the chemistry in a technological application

Resource reference: Chemistry 1.2A v3
Resource title: The Chemistry of Industrial Processes
Credits: 2
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Chemistry 90931. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.
Context/setting

This activity requires students to select an industrial or manufacturing process from the list below and demonstrate an understanding of the chemical principles involved in the selected process. 

· Manufacture of superphosphate

· Manufacture of urea

· Manufacture of hydrochloric acid

· Production of steel at New Zealand Steel, Glenbrook, South Auckland

· Extraction of aluminium

· Other manufacturing processes.

For example, students from a farming background may be familiar with the use of superphosphate or urea on the farm. They could research the production of superphosphate, either through the Internet or possibly through a visit to a manufacturing plant. 

Alternatively, a discussion of the many uses of steel or aluminium in everyday life, especially in the building industry, could lead to a study of the manufacture of these metals in New Zealand. Students could research the production of these metals through the Internet or possibly through a trip to a manufacturing plant.

It is intended that you guide students through this activity by introducing the selected process and explaining any difficult chemistry concepts needed for understanding. 

You will also need to support the students as they do their research. You will need to direct the students to suitable options for Internet or library resource searches or provide relevant contact details for arranging site visits.  

You may also provide a template for students to use throughout the activity.
Conditions

This can be an entirely individual activity, or research can be done in groups with the written report done individually. You need to ensure authenticity of student work using standard school procedures, such as collecting and storing student work between classes or signed authenticity statements for any work completed at home.

Students can submit a written report, or they can make an oral presentation. A PowerPoint presentation is recommended as this would enable students to include photographs of the manufacturing process and the many uses of the product. 

Students will have two to three hours to create their report or presentation once their initial study and research are completed.
Resource requirements

Access is required to relevant resource materials such as the Internet, library resources, and specific chemistry texts. 

Any resources provided need to be at a suitable level for Level 1 chemistry students.

Additional information

None.
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Achievement Standard Chemistry 90931: Demonstrate understanding of the chemistry in a technological application
Resource reference: Chemistry 1.2A v3
Resource title: The Chemistry of Industrial Processes

Credits: 2
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of the chemistry in a technological application.
	Demonstrate in-depth understanding of the chemistry in a technological application.
	Demonstrate comprehensive understanding of the chemistry in a technological application.


Student instructions 

Introduction
This assessment activity requires you to demonstrate that you understand the chemistry principles involved in one industrial manufacturing process. 

You will study and research information about the process either individually or in groups. Once you have completed your initial study and research, you will have two or three hours to create your report or presentation.

You may submit a written report, make an oral presentation, or create a PowerPoint presentation. 

You will complete the written report individually.

You will be assessed on the depth of your understanding of the chemistry in the industrial manufacturing process you have researched.

Task

This task involves three parts. Complete all parts.

Select an industrial process

Select one of the following industrial processes in consultation with your teacher:

· manufacture of superphosphate

· manufacture of urea

· manufacture of hydrochloric acid

· production of steel at New Zealand Steel, Glenbrook, South Auckland

· extraction of aluminium

· other manufacturing processes.

Research the industrial process

Study and research the chemistry involved in the industrial process you have chosen. 

Use a range of sources and record details of all the sources you use.

Where possible, include diagrams, photographs, and other illustrations (for example, video) of the process and chemistry involved.

Present your findings
Once you have researched your process, present your findings in a format approved by your teacher.

In your report/presentation, make sure you:

· list the raw materials used in the chosen process

· describe any initial treatment of the raw materials

· provide a flow chart to show the process involved

· give an account of the chemistry involved in the process

· explain how chemistry is applied
· give balanced chemical equations where appropriate

· describe major uses of the product of this process

· discuss in detail the relevant chemistry involved in the use of the product 

· consider the need for and main use of the product, analyse the effectiveness of the end product, and compare the product with other options or products that have a similar role
· support your findings with specific evidence from your research. Evidence may include diagrams, photographs, or other illustrations.

Assessment schedule: Chemistry 90931 The Chemistry of Industrial Processes
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates understanding of the chemistry in a technological application.

The student:

· communicates their understanding in their own words by providing characteristics, or an account, of the chemistry related to the use of the chosen application.

	The student demonstrates an in-depth understanding of the chemistry in a technological application.

The student:

· communicates their understanding in their own words by providing characteristics, or an account, of the chemistry related to the use of the chosen application
· demonstrates detailed understanding by explaining how or why the chemistry applies to the chosen application.
	The student demonstrates a comprehensive understanding of the chemistry in a technological application.

The student:

· communicates their understanding in their own words by providing characteristics, or an account, of the chemistry related to the use of the chosen application
· demonstrates detailed understanding by explaining how or why the chemistry applies to the chosen application
· links relevant chemistry of the chosen application with its use.


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard. 

Achievement with Excellence example: Manufacture of superphosphate – production of sulfuric acid

Raw materials used

The raw materials are sulfur, water, and air. Sulfur is imported, but since the other raw materials are readily available, the manufacture of sulfuric acid is a cheap process.

Process

Step 1

Sulfur is melted and then sprayed into the sulfur burner, where it combines with oxygen from the air to form sulfur dioxide.
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Step 2

The sulfur dioxide is cooled, dried, and purified. It is then reacted with oxygen in the presence of vanadium pentoxide catalyst to form sulfur trioxide.
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Step 3

The sulfur trioxide is absorbed into sulfuric acid to produce a more concentrated sulfuric acid.
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Step 4

The sulfuric acid from step 3 is treated with phosphate rock to produce superphosphate. The phosphate rock used is mainly fluorapatite  
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Phosphate rock is ground to a powder. It is then mixed with sulfuric acid and water and allowed to dry.

	2Ca5(PO4)3F + 7H2SO4 + 3H2O ( 7CaSO4 + 3Ca(H2PO4)2 .H2O + 2HF


The product, a mixture of calcium hydrogen phosphate and calcium sulfate, is superphosphate.

The HF formed in the above reaction reacts with the silica minerals in the phosphate rock to form silicon tetrafluoride, which is recovered as silicic acid (
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Uses

Superphosphate is an ideal fertiliser for capital or maintenance applications. It is mainly used as a maintenance fertiliser, providing a pool of soil solution P for pasture. It is also ideal for pastoral development and arable/horticultural situations where immediate responses are required.

Superphosphate also contains sulfur in the readily available form of sulfate for plants to take up. This makes it ideal for low fertility and cropping situations. The calcium in superphosphate can be important in some horticultural and hill country situations where it is uneconomic to use lime.
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