Assignment 4: A New Range
	Assignment 4: A New Range

	Learning Outcome 4:  Know about specialised materials and their applications.

	Scenario: Working as a technical sales representative for a large high street department store you have been asked to contribute to a sales campaign for a new range of products that use new advanced materials.

	Assessment Method: Preparation of marketing material that informs the consumer of the specialised materials that are used in the new range of products.

	Criteria Covered: P4, M4, D4

	Topic and suggested assignments/activities and/assessment
	Pass
	Merit
	Distinction

	Formal teaching: specialised materials and their applications
Assignment 4: A New Range (P4, M4, D4).
	P4 Identify applications of specialised materials

To achieve P4, learners should identify at least two products which contain nanoparticles and at least two products which contain other types of new materials.
Task:
Identify the specialist materials that are used in a) sunscreen b) sports equipment (fishing rod and golf shafts) c) water-proof, breathable clothing d) a colour changing kettle on the advertising poster.
.

	M4 Describe the production of specialised materials
To achieve M4, the learners should provide some details of the formulation of the products. It is not expected that they state every ingredient and the amount present, however. If the learner were talking about a sun screen, they would be expected to explain that it contained titanium dioxide at the nanoparticle level in addition to other substances such as water or silicones. When talking about other new material formulations, the learners should discuss the reasons for including additives such as cross-linking agents, plasticizers and stabilisers. The use of nanoparticles is contentious.
Tasks:
Produce labels that describe how the specialist materials are used in the products. This should include the key ingredients with diagrams to help the consumer.

	D4 Explain the implications of nanochemistry.
Distinction learners should be able to present some of the concerns, associated with the use of nanoparticles.
Task:
Carry out research and use this to produce a presentation in a medium of your choice which highlights and explains some of the concerns that are associated with the use of nanoparticles.

	Unit Content
	
	
	

	Nanochemistry: nanoscale; carbon nanostructures, including fullerenes (buckyballs and nanotubes); uses of nanochemistry, e.g. sun creams, mascara, textiles, sports equipment, single crystal nanowires for processors, mobile phone batteries; production of nanochemicals; implications of nanochemistry, e.g. safety, environmental issues, ethical issues

New materials: materials and their properties, eg Kevlar, Gore-TexTM, LycraTM, ThinsulateTM; smart materials, e.g. thermochromic, shape memory, photochromic, piezoelectric; production of new materials, including additives, e.g. cross-linking agents, plasticisers, stabilisers
	
	
	

	Delivery Amplification
	
	
	

	Learning outcome 4 looks at nanochemistry and other new materials. Learners will need to carry out extensive research on nanochemistry, this is a fast moving area and up to date information, material or websites will need to be made available to learners. Learners should study products involving nanoparticles in addition to products based on other new materials. More advanced learners should research aspects of the formulations of commercial products involving nanoparticles and new materials. The addition of additives should be explored. Learners should be introduced to the environmental, safety and ethical considerations associated with nanotechnology.
	
	
	


Delivery and Assessment Guidance
Note: Although sample worksheets are provided these are meant to be indicative of the type of tasks that can be carried out by learners for assessment purposes and there are many other alternative ways of gathering evidence, for example project work, poster work, PowerPoint presentations, DVD’s etc.. These decisions will have to be made by individual centres, taking into account local needs and resources.

Although it is possible to cover this unit and allow students to access all the criteria associated with this particular learning objective there are plenty of practical activities that can be used to both engage students and aid the understanding of the unit content. Some of these activities are highlighted in the ‘Supporting Resources’ section.
For students to achieve P4 they need to be able to identify at least two applications that use nanoparticles and at least two applications that use other specialised materials. To do this students can complete Worksheet U4 4.1 which identifies a set of products for a new range of ‘hi tech’ products. This can be presented as a poster and could be reproduced on A3 sized paper or card.
To achieve M4, students are required to describe the production of the specialised materials that have been used in the products covered in the pass grade exercise and to give reasons for the inclusion of the key ingredients. Each of these descriptions (with diagrams if appropriate) can be added to the labels that would be added to the consumer items (Worksheet U4 4.2 for example). This may require students to research these themselves but some useful links are given below:
a) Sunscreens

The principle (active) ingredient of sunscreens is the nano-sized particles of titanium dioxide (TiO2) or Zinc Oxide (ZnO). These will scatter harmful UV rays from the sun because they are opaque. Other ingredients include organic UV filters which cut out certain types (wavelengths) of UV radiation and are necessary in high SPF formulations, antioxidants are used to prolong the life of the sunscreen, natural oils to carry the ingredients as well as moisturisers.
http://www.cancer.org.au/cancersmartlifestyle/SunSmart/nanoparticles_sunscreen.htm
http://www.madehow.com/Volume-2/Sunscreen.html
b) Sports Equipment Such As Golf Shafts
Golf shafts, tennis racquets and fishing rods need to have a very high strength-to-weight ratio and are increasingly being made out of carbon fibre composites. Although these composites are quite strong as they are their strength can be increased further by incorporating nano-sized particles of silica. These particles fill gaps between the carbon fibres making the material much stronger. This means that such materials will be made of carbon fibres that give strength, the nano-sized silica which fills the gaps between the fibres and a resin to hold the material together.

http://www.ncnanotechnology.com/public/nanotechnology/AccuFLEX.asp
http://www.understandingnano.com/sporting_goods.html
http://www.tackletour.com/reviewicast10rodsstcroix.html
c) Waterproof Breathable Fabrics Such As Gore-Tex
Gore-Tex and similar fabrics are highly waterproof yet will allow perspiration escape. This makes these materials suitable for active wear where comfort is important. Gore-Tex is a three layered material which has two outer layers of nylon polymer formed into a fabric and this can be cross linked to make it stronger (essential for outdoor wear) and will contain plastisers for flexibility. Thiese outer nylon layers sandwich a layer of microporous Teflon (PTFE) which has holes that are small enough to let water vapour (from perspiration) pass out of the garment but too small to let water the other way.
http://www.explainthatstuff.com/goretex.html
d) Thermochromic Materials, e.g. Colour Changing Kettles
Many products are available that change their colour according to their temperature (e.g strip thermometers, battery life indicators etc.). These use thermochromic pigments that can be either dispersed in the plastic or applied as paint. The thermochromic materials use liquid crystals that change their structure according to temperature. When these are formulated different pigments (different colours and temperature changes) are mixed to get the desired effect. These are then held together in paints (which will have solvents and resins) or added directly to polymers (which will have cross linking additives and plasticisers depending on their use).
https://secure-mutr.co.uk/catalog/images/SMARTCOLO.PDF
http://www.trendhunter.com/trends/Creativi-tea-Kettle-Sarina-Fiero-Thermochromic
For the distinction criterion to be met (D4) students are required to explain some of the concerns that are associated with the use of nanoparticles. To do this, students could carry out research and use their findings to present a fair and balanced report as a poster, a technical report or a presentation. There are many sources of material for this and those below are illustrative of what is available.

http://www.nature.com/scitable/blog/student-voices/nanoparticle_concerns_getting_under_your1
http://www.swissinfo.ch/eng/science_technology/Health_concerns_raised_over_nanoparticles.html?cid=29293290
http://en.wikipedia.org/wiki/Nanotoxicology
