[bookmark: _Hlk125314946]SACs· Should not be tests.
· Don’t assess any content from other units eg. Revisit Unit 1 concepts in Unit 2
· Don’t have to address all Key Skills
· Should be varied.
· It will be difficult to decide which category a task belongs to but that does not matter eg a set of experiments on acids and bases could lead to an annotated report, a reflective journal or an investigation
· Don’t use commercial work without adaptation.
· Give the students clear details beforehand.
· Assessment must be transparent.
· Do things that are useful and interesting.
· Unit 1-2 SACs
Can be assessed as S/N  => infographics are fine
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Production of Green Steel: Which category? Could be any of the categories below
Infographic, poster, media response, a report of an application, analysis of an innovation.
Media file: need some articles to refer to, looking at how students interpret the information
Poster: Steps in the production of steel vs green steel.
Critique of an experiment
(critique an experiment performed poorly and redo it more carefully)
Procedure 
· Set up the cell as shown in Figure 1.

· Record the voltage produced by the cell in your logbook.
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Figure 1  Experimental set-up


Design changes
Consider each facet of this cell. Changes can be made to improve the voltage obtained.
· List four possible changes to the cell.
· For each suggested change, explain why you are anticipating a better performance from the cell.
· Set the cell up again, instituting some of your suggested changes.
· Record the voltage obtained.
· What conclusion can you draw on the changes you have made?

Report
You must submit a practical report on this task. Your report should include:
· the voltage you obtained from the initial cell
· analysis of this cell, the half-equations occurring, the direction of electron flow and the polarity of the electrodes
· each proposed change and the explanation as to why you have suggested that change
· the voltage you obtained from the second cell
· the conclusion you have made about the effectiveness of your changes



Assessment 
	Aspect of critique
	Number of marks

	Voltage and polarity recorded from the initial cell
	2

	Analysis of the cell, half-equations, electron flow, polarity                               
	2

	First suggested changes and the justification                                                      
	4

	Second suggested changes and the justification                                                      
	4

	Third suggested changes and the justification                                                      
	4

	Fourth suggested changes and the justification                                                      
	4

	Voltage from redesigned cell                                                                                   
	4

	Conclusion                                                                                                                   
	6

	Total marks
	30 marks





[image: ]Titration critique
Aim: To critique and improve the design of a titration experiment.
Conduct an initial experiment – poorly designed. Wrong indicator.
Use an acid  4 times the concentration of the base.
Measurements and calculations in logbook.
Pool class results
Discussion of limitations
Statement of modifications you will make and why.
Second experiment, measurements added to logbook.
Report under test conditions
1.    State the limitations of your initial experiment.
2.   Evidence of poor methodology.
3.   List the changes you made to the design.
4.  Calculation of new results. Results pooled.
5.  Conclusion on effectiveness of the changes made.




Analysis of an innovation/sustainability case study

Chemistry related Sustainability Goals listed in the Study Design
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Investigation topic 4: The sustainability of a commercial product or material: AOS3
[image: ]
Title: Modelling organic molecules: Area of Study 2 How are materials quantified and classified?
Task
Students will have one week to prepare to model some organic structures through a series of structured questions. In the week beforehand you should
· review the bonding in hydrocarbons and organic functional groups.
· review the structure of different types of isomers.
· select how you will model the molecules (eg Minit bonding kit, plasticene and toothpicks, lollies and toothpicks)
· ensure you have the raw materials required to show your models
On the day of the SAC task you will be supplied with a large piece of poster paper on which to sit your models and to write your explanations on as to what the models are showing.
SAC
Draw a grid on your poster paper, matching the grid below – use the whole of an A3 sheet.
Choose any four of the questions below and build a model to address the question. Use the third column to explain what your model shows. 







	Molecule and 
formula
	Model
	What your model shows

	




	
	

	



	
	

	




	
	

	




	
	





[image: ]Questions
· alkane series and their shapes.  This type of drawing does not do justice to the 
shape and length of a hydrocarbon. Provide a model to improve on this.
· melting points of alcohols differ significantly from those of alkanes. Model why this is so.
· structural isomers. There are several structural isomers of C4H10O.  Model these.
· melting points in a homologous series. Model why the melting points change with molecule length.
· solubility in water. Water and methanol are very miscible liquids. Model why this is the case.
· compare the structures of the alkane, alkene and alkyne that has three carbon atoms.
· construct all the structural isomers of hexane
· construct some models that you can use to explain IUPAC nomenclature.
· construct models of the molecules of useful organic compounds.


Information for teachers
Title: Modelling organic structures.
Suited to: Unit 1: Area of Study 2 - How are materials quantified and classified?
Student design reference: Students may construct models to visualise the similarities and differences between families of organic compounds
Key knowledge: To be selected from
· the grouping of hydrocarbon compounds into families based upon similarities in physical and chemical properties.
· representations of organic compounds (structural and semi-structural formulas)
·  naming according to IUPAC guidelines, including structural isomers up to C5
· materials and products used in everyday life that are made from organic compounds.

Key Skill: Analyse, evaluate and communicate scientific ideas, in particular
· analyse and explain how models and theories are used to organise and understand observed phenomena and concepts related to chemistry, identifying limitations of selected models/theories

Scope: Inform students 2-3 weeks before the task, that
· students will need to choose the style of their models and the materials that this choice will entail. Possible choices include plasticene, polystyrene foam balls, toothpicks, straws, lollies, clay, modelling kits.
· the task will be completed under test conditions.
· Students will need to choose the questions they intend to answer.
· They will need to explain and annotate their models.

Possible marking scheme:  5 marks per question, allocated as
· 3 marks for the models (accuracy, usefulness and innovtiveness)
· 2 marks for annotations and explanations of the chemistry of the models.

Unit 1-2 Chemistry SAC task: Application of chemical concepts to a real-life context
Title: Green steel production
Background
Iron is the most used metal on Earth and Australia is the world’s leading exporter of iron ore, the raw material used in the production of iron and steel. In 2021 world iron production was 2.5 x 109 tonnes.
Iron is found in the Earth’s crust as a variety of ores but the two most abundant ones are 
· haematite, Fe2O3  and
· magnetite, Fe2O4.
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Description automatically generated]To obtain relatively pure iron, the oxygen in the ore must be removed. This is usually done by heating the ore with carbon (coal) in a blast furnace. The oxygen and the carbon combine to form CO2. There are several problems with this technology, such as the large quantity of coal required, the greenhouse gases produced and the energy required for the process. 

Blast furnace







Green steel
The steel industry is very focused on the move to ‘green steel’ production, to lower the environmental impact of steel production. There are two important areas of focus in green steel research-
1. use of hydrogen gas generated by renewable energy to provide the energy needed by the steel industry.
2. use of alternatives to coal as the reductant to lower CO2 emissions and to lower the dependence of society on coal.
The focus of this task is on the latter area of research following the research of Professor Veena Sahajwalla and the University of NSW (UNSW).
Task
Your teacher will supply you with reading material on the trials UNSW is making with used car tyres as the source of carbon, rather than coal. You will have a week to read these articles and to prepare for a set of questions relating to
· the importance and uses of iron
· the structure of metal alloys (since steels are a range of alloys of iron
· the role of carbon in a blast furnace
· how tyres can replace carbon
· environmental gains offered by this process.

You may bring a double-sided set of notes to the SAC. The SAC will consist of a series of questions relating to the source material.



Possible questions

Metals
1.    List the properties of most metals.

2.   a.   Compared to other metals,
· how do you think the durability of iron ranks?
· how do you think the strength of iron ranks?
· how do you think the melting point of iron ranks?

      b.    Considering your answers to part a. why do you think iron is the most used metal in the 
              world?

3.    Why is iron not found pure in the Earth’s crust?

Blast furnace
4.   Write an equation for the most important reaction taking place in a blast furnace.

5.   Explain why carbon is added in large quantities to a blast furnace?

6.   What gases are emitted in a blast furnace and why are emission levels so high?

University of New South Wales: Green steel
The University of New South Wales considers the use of car tyres in a blast furnace to be a very exciting innovation.

7.   What are the car tyres replacing in the blast furnace?

8.   What are car tyres made from?

9.   Explain in detail how this innovation impacts-
       a.      total levels of greenhouse emissions

       b.     levels of landfill

       c.     the depletion of fossil fuel reserves

10.   Car tyres burn easily, releasing significant amounts of energy. 
     Does this help or hinder a blast furnace?
 
Alloys
Steel is an alloy of iron
11.   Explain what an alloy is.

12.  Why add small amounts of elements such as carbon and chromium to iron?








reflective annotations of one or more practical activities from a logbook
a summary report of selected practical investigations 

Potato plastic
(Adaptation of RSC method)
Aim: To make a bioplastic from the starch in potatoes. Glycerol is added to improve the performance of the plastic.
Materials
Clean potato! (100 g per group) 
(I guess older potatoes might produce more starch but have not tested this)
Glycerol
0.1 M HCl      0.1 M NaOH       pH paper
Food grater
[image: IMG_1343.jpg]Hot plate
Petrie dish
Large beakers
10 and 100 mL measuring cylinders
Large mortar and pestle

Procedure
Extracting the starch                                                               Fig.1
1. Grate about 100 g of potato Fig. 1. The potato does not need to be peeled, but it should be clean. Put the potato into the mortar.
2. Add about 100 cm3 of distilled water to the mortar, and grind the potato carefully. Fig.2
3. [image: IMG_1348.jpg][image: IMG_1346.jpg][image: IMG_1344.jpg]Pour the liquid off through the tea strainer (Fig 3) into the beaker, leaving the potato behind in the mortar.




Fig. 2                                                           Fig. 3                                                Fig. 4
4. Repeat steps 2 and 3 twice more.
5. Leave the mixture to settle in the beaker for five minutes.
6. Decant the water from the beaker, leaving behind the white starch which should have settled in the bottom. Fig. 4.  Put about 100 cm3 of distilled water in with the starch and stir gently. Leave to settle again and then decant the water, leaving the starch behind.
Making the plastic film
1. Put 22 mL of water into the beaker and add 4 g of the potato starch slurry from the previous step , 3 mL of hydrochloric acid and 2 mL of glycerol).



2. [image: IMG_1349.jpg][image: IMG_1350.jpg]Put the watch glass on the beaker and heat the mixture on a hot plate. Fig. 5 Bring it carefully to the boil and then boil it gently for 15 mins. Do not boil it dry. If it looks like it might, stop heating.



                    Fig. 5                                                                                                 Fig. 6
3. Dip the glass rod into the mixture and dot it onto the indicator paper to measure the pH. Add enough sodium hydroxide solution to neutralise the mixture, testing after each addition with indicator paper. Fig. 6)  You will probably need to add about the same amount as you did of acid at the beginning (3 mL).
4. You can then add a drop of food colouring and mix thoroughly.  Fig. 7
5. Pour the mixture onto a labelled petri dish or white tile and push it around with the glass rod so that there is an even covering.
6. Repeat the process, but leave out the glycerol. (Left side of Fig 8)
7. [image: IMG_1340.jpg]Label the mixtures and leave them to dry out. It takes about one day on a radiator or sunny windowsill, or two days at room temperature. Alternatively, use a drying cabinet. It takes about 90 mins at 100 °C.
[image: IMG_1351.jpg]
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           Fig. 7                                                    no glycerol                                    glycerol                           glycerol
[image: A diagram illustrating the structure of part of the amylopectin and amylose molecules in starch]Discussion
The polymer you are extracting is of course starch. Potato starch is a 
blend of the branched amylopectin and the linear amylose. The linear 
amylose forms the better film.
The HCl added in the experiment breaks some of the crosslinks in
amylopectin, increasing the amylose content. 
The glycerol acts as a plasticiser. It holds water in the starch structure
so the structure is less likely to crack.

This experiment could be done as an investigation. Would basmati rice with its high amylose content form a good film? Does citric acid also act as a plasticizer as other texts suggest? Does the age of the spuds matter?

The photos below are from testing normal rice in the same way as the potatoes above. The sample on the left has no glycerol and is hard and brittle, the same on the right has glycerol and is flexible like a latex glove.
[image: IMG_1357.jpg]







Unit 1-2 Chemistry SAC task:      Media File
Topic: Innovations in plastic recycling
Task
You are presented with two related articles on the innovations on plastics recycling of Licella and other companies.
· Article 1: Licella’s proposal to develop the plastic recycling capacity of Timor Leste. The technology proposed is new in that it does not remould the plastic, instead it breaks it down to a synthetic oil.
· Article 2: The use of this same technology to recycle waste plastic to new, food-grade polymers.
You will have one week between receiving these articles and completing your SAC task during a class,
Comment for teachers: Articles like these should enable students to respond using the chemical concepts they are studying so the response is not just ‘opinion’. Good students should be able to explain why thlis form or recycling is very different from more common forms where a plastic is remoulded to a product with inferior properties. Students should also be able to draw the structures of propene and polypropene to further demonstrate their understanding. They can also reflect on the sustainability impact of this technology. 

You need to read both articles and to respond to the information presented.
Your response should 
· demonstrate an understanding of the chemistry of this new form of recycling
· show structures of relevant materials mentioned
· explain how this new process differs from conventional recycling
· discuss the sustainability impact of this technology
· incorporate a conclusion as to your opinion on the importance of this technology.
 Your response might take the form of a written report or poster or slideshow or other form negotiated with the teacher.
A possible rubric that could be used to assess student responses might utilise the following five criteria: 
· Clarity of communication
· Explanation of the sustainability impact
· Understanding of the chemistry of the processes
· Analyse, evaluate and communicate scientific ideas
· Construct evidence-based arguments and draw conclusions
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https://www.foodanddrinkbusiness.com.au/news/aussie-first-soft-plastic-food-wrapper-made-from-recycled-material
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Chemistry SAC task: Summary report of practical investigations

Summary report of selected practical investigations into the properties of acids and bases

Scope
Students conduct a series of investigative learning tasks on acids and bases. They then answer directed questions to explain the links between acids and bases theory and experimental behaviour.

Part A: Acids and Bases Introduction 

You might already have some notions about what acids and bases are.  With your partner complete the following tasks.

Task One (Prior Knowledge) – List as many examples of acids and bases as you can (name and/or formula)

                   ACIDS                                                 BASES












What makes something an acid?
	
________________________________________________________________

________________________________________________________________

Properties of acids and bases
You are provided with 5 samples of liquids, labelled from 1 to 5. 

Add a small piece of magnesium to a dimple tray.
Add about 1 mL of liquid 1. Record your observations.
Repeat for all 5 liquids.

Add a small piece of blue litmus paper to liquid 1. Record your observations.
Repeat for all 5 liquids.
Repeat using red litmus.

What conclusion can you draw bout the properties of acids?

What conclusion can you draw bout the properties of acids?

Are there liquids that are neither acid nor base?

The liquids you used were:

1. NaOH   2. H2SO4      3.   Water    4.  HCl        5. KOH


Complete the following table
	Acid and its formula
	Neutral and its formula
	Base and its formula

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Acids/bases and their formulas. Is there a way of using the chemical formula to define an acid? 
________________________________________________________________

________________________________________________________________


Part B:  pH

pH is a measure of how strong an acid or a base is. We can test pH by adding an indicator, either a paper strip or a few drops of universal indicator solution.

Activity for the front bench of the class. The class has a set of liquids on the front bench. (vinegar, lemon juice, milk, baking soda, dilute caustic soda etc) Test the pH of each and line the liquids up in order of pH.

Use the large paper provided to make a pH line and place the liquids on the line.
Do the results match what you would expect?

Make a summary of how pH works – what is the pH of acids?  Bases? What happens to pH as the acid gets stronger?

Part C: Reactions of acids
Acids plus carbonate
Add a spatula of sodium carbonate to a test tube. Add some HCl. Test the gas produced with a match.
What happened to the match?   _____________________________

Which gas is produced?	          ________________________

Write a balanced equation for the reaction.

________________________________________________________________

Repeat the reaction using calcium carbonate.
Write an equation for the reaction.

________________________________________________________________

Write a general equation for the reaction occurring between an acid and a carbonate.

________________________________________________________________

Acids plus metals
Add a small piece of magnesium to some hydrochloric acid in a test tube. Test the gas.
Identify the gas. ___________________________

Write a balanced equation for the reaction occurring when a pop test occurs.

________________________________________________________________

Write a balanced equation for the reaction occurring between the magnesium and the hydrochloric acid.

________________________________________________________________

Add a small piece of zinc to sulphuric acid. 
Write a balanced equation for this reaction.

________________________________________________________________

Write a general equation for the reaction occurring between an acid and a metal

________________________________________________________________

Acids and bases
Add a few mL of hydrochloric acid to a test tube.
Add a few drops of indicator.
Add sodium hydroxide until there is a colour change.
Is there a gas produced?   ____________________________

Write a balanced equation for the reaction occurring.

________________________________________________________________

Repeat this procedure using sulphuric acid and potassium hydroxide.

Write a general equation for the reaction between an acid and a base.


Similar task for reactivity of metals
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Primary data: colorimeter
Unit 1-2 Chemistry SAC task: Analysis and evaluation of generated primary data
Title: Colorimeter and concentration
Background
A colorimeter (UV-visible spectrophotometer) can be used to determine the concentration of a coloured solution. An essential part of this process is the construction of a calibration curve from standard solutions. 
This task also provides students with experience in diluting solutions accurately.
You will be supplied with a 0.500 M CuSO4 solution. You will prepare several dilutions of this solution, test their absorbance in a colorimeter and use the data to prepare a calibration curve. You will then use the calibration curve to determine the concentration of an unlabelled CuSO4 solution.
Method
You need to dilute the 0.50 M CuSO4 solution to prepare 100 mL solutions of the other concentrations shown in the table. Complete the table to determine the volume of 0.500 M solution you require and the volume of water you require for each solution.
	Concentration CuSO4
	Volume 0.50 M CuSO4
	Volume water
	Absorbance 

	0.5
	100
	0
	

	0.4
	
	
	

	0.3
	
	
	

	0.2
	
	
	

	0.1
	
	
	



Test one of your solutions in a colorimeter or spectrophotometer to determine the appropriate wavelength to maximise absorption (red light).
Record the absorbance of each solution.
Construct a calibration curve.
Your teacher will supply you with a solution of unknown concentration. Use your calibration curve to determine its concentration.
Commentary for teachers
The emphasis in this task is on collecting, graphing and analysing data so the student report should focus on these aspects.
Student report to include
· Table above completed
· Calibration curve with appropriate scales and line of best fit
· Commentary on the linearity and accuracy of the calibration curve.
· Concentration of unknown solution determined.
This task offers the opportunity for the results of each group to be collated for further commentary on the accuracy of this technique.







Unit 2 Investigation: Electrical conductivity of salt solutions
This task could be adapted to be a typical prac or it could be used as the Investigation where students selected different aspects of the data to investigate. Sample questions are provided.
Electrical conductivity of salt solutions
Electrical conductivity can be used to determine the concentration of salt solutions. The apparatus will include a power supply, electrodes and an ammeter.
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Initial testing : to show that conductivity does change with concentration.
Have different groups measure the electrical conductivity of a salt solution. Use different volumes, different size beakers and ask one group to heat their sample to 40 0C before testing.
What do you observe at the electrodes?
Ask each group to write the conductivity value they obtained on the board.
How do the values compare?

If you measure the conductivity of a solution of unknown concentration, how will you find the concentration from the conductivity reading?
Conclusion: Student results are likely to be all over the place due to a lack of control of variables – electrode depth, size, separation, temperature etc. What variables are there to take into account in this experiment?

Your task is to investigate this process to improve the consistency of the results obtained. It should be that each group can take a solution and obtain the same result when testing conductivity.
[image: ]You need to develop a question and a hypothesis and to outline the course of action you will follow to conduct your investigation.
Note:
To get good results,
· Always use 25 0C
· Keep electrodes fixed depth and separation
· Use calibration curve
· Use AC current and equipment


Other questions that could be used.
1.    a.      Explain why salt solutions conduct but pure water does not.
      b.     Do you think this process will work with sea-water? Explain your answer.
      c.    Do you think this process will work for all ionic substances? Explain your answer.

2.     Explain why the experiment design has to be more complex than just putting electrodes into the solution and turning the current on.
3.    a.  Explain what the issue is with electrode depth.
      b.    Why would this affect the conductivity?
      c.    Suggest two ways of controlling this problem.

4.    a.  Explain what the issue is with electrode separation.
       b.    Why would this affect the conductivity?
      c.    Suggest two ways of controlling this problem.

5.   a.    Why do gases form at the electrodes?
       b.    What are the gases?
      c.     Why might this affect testing?

6.    Why was a series of standard solutions prepared?
7.    a.   Draw a calibration curve and line of best fit for the data – conductivity vs concentration.
        b.   What does your graph show?
8.     What was the concentration of the solution that was teste next?
9.     a.  How does conductivity change with temperature?
       b.   Suggest a reason for this observation.
10 .   How did conductivity change with electrode separation?

image6.png
Background

Many commercial products have traditionally been produced in ways that are now considered to
be poor practice from a sustainability point of view. A simple example is the tags used on bread
bags. Traditionally they have been made from polystyrene, a plastic made from crude oil and a
plastic that is not recyclable in many parts of Australia. Some bread manufacturers have moved to
using more sustainable products such as cardboard.

For this task you will need to select a commercial product such as a bread tag where a traditional
material is being replaced by a more sustainable alternative. You will research the product and
produce a report on your findings.

Scope: You will

1.
. need to confer with your teacher as to whether your product is acceptable.

oohwN

have two weeks to prepare for this task.

prepare a report on your findings.

prepare a report that will be produced in a 1 hour session, sat under test conditions.
be able access your research material while preparing your report.

prepare your report in the form of a Oral Report, Poster or PowerPoint.
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su;tainability. Possible investigatioﬁ t'opics iﬁclude:

e use of cardboard bread bag ties instead of plastic
e plastic food wrap made from PLA (polylactic acid)
e use of microorganisms in chemical processes

e use of lignocellulosic biomass as a raw material

e ten best home recycling hints

e aluminium recycling processes

* new batteries under research

e impact of new catalysts

o the use of kelp as a carbon sink

o replacing silicon with materials generated from waste chicken feathers to make microchips
e plastic recycling overview

o conversion of used coffee grounds into fuel

e manufacture of bio-based paints

e smog vacuum cleaner

e solar glass

o edible cutlery

o fertiliser production from wastewater.
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Vinegar can be made from crude oil or from biomass.
Australian Vinegar in Stanthorpe Queensland produce fermented vinegar from fruit.
Whatis the pathway for production from crude oil?

What s the pathway for production from fruit?

Do the products differ?

Does the new process offer greater sustainability?

PET plastic can be made from crude oil or partly from bioethanol.
Describe the structure of PET.

Whatis the pathway for production from crude oil?

Whatis the pathway for production from biomass?

Do the products differ?

What s PETase and what potential does it offer?

Does the new process offer greater sustainability?

Plastic wrap can be made from crude oil or from biomass.
Major supermarkets sell plastic wrap produced using polylactic acid, PLA, produced from biomass.
Whatis the pathway for production from crude oil?

Whatis the pathway for production from biomass?

Does the new process offer greater sustainability?

Is PLA based wrap easier to use?

Does it compost faster?

Detergent can be made from crude oil or from plant oils.
« Whatis the structure of a detergent molecule?

« How are detergents traditionally made?

« How is Sironix Renewables changing this process to improve sustainability?

Rayon can be made from cotton or forest timber.
Nullarbor Fabrics are proposing to make rayon from coconut waste.
What s the structure of rayon?

How is Nullarbor Fabric changing this process?

What sustainability potential does this change have?

Takeaway food containers have often been made from polystyrene foam.
« They can now be made from potato starch.

« Describe the structure of expanded polystyrene foam.

« Describe the structure of starch polymer.

« How are companies such as Earthpac replacing polystyrene with potato starch products?
« What sustainability potential does this change have?
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Aussie first: Soft plastic
food wrapper made from
& recycled material

By Kim Berry | 17 March 2021

® 000

A coalition of the capable and willing has created Australia’s first prototype of a
soft plastic food wrapper made with recycled materials for Nestlé KitKat bars. The
project partners included Nestlé, CurbCycle, iQ Renew, Licella, Viva Energy
Australia, LyondellBasell, REDcycle, Taghleef Industries and Amcor.

Food grade recycled soft plastic packaging is a major thorn in the side of Australia’s quest to Professionals that Deliver.

build a circular economy. This prototype has shown there is a solution to the soft plastics “Allied Finishes always delivers with

problem. everyone from management to the
operations team being focused on

The partners are Nestlé, CurbCycle, iQ Renew, Licella, Viva Energy Australia, LyondellBasell, delivering the right outcome for us."

REDCycle, Taghleef Industries and Amcor. Tobias Dunn, Operations Manager, My Muscle Chef

Nestlé Australia CEO Sandra Martinez says the project was driven by a shared determination.
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‘Soft plastics which were collected, sorted and cleaned were then converted by local
technology startup Licellainto liquid Plasticrude - 2 synthetic crude oil consisting of 100 per
centrecycled plastic.

The Plasticrude was fed into Viva Energy's Geelong refinery where it was processed inthe
Residual Catalytic Cracking Unit (RCCU) to turn tinto the basis ofthe polymer products.
created by another Australian manufacture, Lyondelasell.

The food-grade propylene created by LyondellBassellwas used by Taghleef Industries to
create a metallised film, which was used by Australian packaging giant Amcor to create the
prototype Kitkat wrapper, before delvery to Nestié which wrapped and distributed the iconic
chocolate bars.

* It dmonstrats the reftery s ettt

can have a significant part to  the firstprojectoftskind forthe refinery.

play in Australia’s journey tis clar demonstrationof the importance vluable

towards a circular economy infrastructure and technical know-how has. It
demonstrates the refinery can have a significant part to

with zero waste. ” play in Australiasjourney towards acrculareconomy ith
zero wastey Pleffer said.
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Timor-Leste aims to become world's
first plastics-neutral country

17 May 2019

University spin-out company Licella will use catalytic
technology developed by Professor Thomas
Maschmeyer as part of global consortium to donate
plastics recycling plant to the people of Timor-Leste.

become the world’s first

Marcus Strom

Media Adviser

Phone

Mobile

Email
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Experiment 1: Reactivity of metals in water and acid.

One third fill 6 test-tubes with water at room temperature

Add small samples of a different metal to each test-tube

Use magnesium, zinc, calcium, iron, copper and lead

Record any immediate observations

Allow the samples to sit overnight. Record if any further reaction s evident.

Repeat the procedure using 1.0 M HCI for those metals that did not react in water
Repeat the procedure using 3.0 M HCI for those metals that did not react in 1.0 M HCI
Record your results in your logbook using the table below

Teacher demonstration
‘Your teacher might choose to demonstrate the reaction of a small sliver of sodium in water.

water water overnight | 1.0 M HCi(aq) | 3.0 M HCI(aq)

Mg(s)

Zn(s)

Ca(s)

Fe(s)

Cus)

Pb(s)

Na(s)

Experiment 2: Displacement of metal reactions.

Collect small samples of several metals and solutions containing ions of the same metals
Add a small piece of each metal to solutions of the other metals
Record whether a reaction occurs or not

CuSO4(aq) | Mg(NOs);(aq) | Ca(NOs)(aq) | Pb(NOs)x(aq) | Zn(NOs)(aq) | Fe(NOs)x(aq)

Cu(s)

Mg(s)

Ca(s)

Pb(s)

Zn(s)

Fe(s)
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Investigation topic 3: The chemistry of Aboriginal and Torres Strait Islander
peoples’ practices

Throughout history, people all over the world have hypothesised, experimented, made empirical
observations, gathered evidence, recognised patterns, verified through repetition, and made inferences and
predictions to help them to make sense of the world around them and their place within it. Recent research
and discussion have confirmed many Aboriginal and Torres Strait Islander groups use the environment and
its resources to solve the challenges they face in the different Australian climates in ways that are more
sustainable than similar materials produced in Western society. Their solutions can be explained by a variety
of organic and non-organic chemical processes.

Questions that may be explored in this investigation include:

« Which plants are important to Aboriginal and Torres Strait Islander peoples for their medicinal
properties, how are the plants processed before they are used, and what are the active ingredients (for
example, the terpineols, cineoles and pinenes as the active constituents of tea trees and eucalyptus
resin)?

« Whatare the chemical processes that occur when Aboriginal and Torres Strait Islander peoples detoxify
poisonous food items: for example, the preparation of nardoo as a food source by heating, and the
detoxification of cycad seeds through the removal of cycasins?

« How do Aboriginal and Torres Islander peoples utiise animal fats, calcination and plant pigments to
vary the properties of the paints they make, and how does this compare to Western paint production
processes and materials?

o How do binders and fixatives work to allow Aboriginal and Torres Islander peoples’ paintings to be
preserved for thousands of years?

« How do Aboriginal and Torres Islander peoples’ glue formulations parallel the use of modern epoxy
resins, and how sustainable are the chemical processes involved in producing these materials?

o How are plant-based toxins such as saponins used in Aboriginal and Torres Strait Islander peoples’
fishing practices, and how s this other First Nation Peoples’ fishing practices around the
world?

« Kakadu plums have long been a component of Aboriginal and Torres Islander Peoples diets. What
active ingredients do they contain that may make them a ‘super food?
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Kakadu plums have long been a component of Aboriginal and Torres Islander Peoples diets. What
active ingredients do they contain that may make them a ‘super food'?
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Outcome 1 and Outcome 2

For each outcome, at least one task selected from:

a report of a laboratory or fieldwork activity, including the generation of primary data

comparison and evaluation of chemical concepts, methodologies and methods, and findings from at
least two student practical activities

reflective annotations of one or more practical activities from a logbook

a summary report of selected practical investigations

analysis and evaluation of generated primary and/or collated secondary data

a modelling or simulation activity

a media analysis/response

problem-solving involving chemical concepts, skills and/or issues

a report of an application of chemical concepts to a real-world context
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analysis and evaluation of a chemical innovation, research study, case study, socio-scientific issue,
sustainable development and/or the transition to a circular economy)

an infographic

a scientific poster.
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