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In this session

Discover how bioplastics offer an alternative to some plastics made from
crude oill.

Make a bioplastic and discuss the advantages and disadvantages of
plastics made from renewable materials, such as food.
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Presenter Notes
Presentation Notes
If you are delivering this session as an outreach activity use this slide to include some details about you.


‘Chemistry is shaping the future’

‘A project | work on uses ‘We have developed a low-
packaging made from a cost, sustainable chemical
material combining process that converts
seaweed and plants. It renewable resources like

can hold drinks such as wood and sugarcane
water, juice, alcohol or bagasse (a fibrous material
el : condiments. It's 100% =S left behind in the sugarcane
edible and it can degrade harvesting process) into
in 4-6 weeks.’ chemicals and products like
Océane, R&D chemist (bio)plastic.’
at NotPla Florence, Company co-

founder at Lixea

From RSC’s A future in chemistry job profiles: edu.rsc.org/job-profiles/
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Presenter Notes
Presentation Notes
The theme for Chemistry Week 2024 (4–10 November) is ‘Chemistry is shaping the future’. 

The impact of chemistry is incredible. From reducing our carbon footprint, improving nutrition and creating sustainable materials, chemistry drives positive change in all aspects of life. Here are two chemical scientists who are helping to shape the future by taking natural products, often waste products, and turning them into bioplastics. Today, we are going to learn a bit about bioplastics and make our own.

You can read more job profiles on A future in chemistry: https://edu.rsc.org/future-in-chemistry/career-options/job-profiles#all-job-profiles 


https://edu.rsc.org/job-profiles/

Which decomposes the quickest?

Source: Practical Action Plastics Challenge



Presenter Notes
Presentation Notes
Here is a quick ice-breaker. Ask the learners which decomposes the quickest. Assume the items have been thrown away in a household bin and decomposed at a landfill site. What do the learners think is the correct order of decomposition (starting with fastest to decompose)? 

Get the learners to write down their answers after discussing in pairs or small groups. You could ask if anyone would like to share their discussions with the rest of the group and find out whether everyone thinks the same.



Which decomposes the quickest?

1 month 6 weeks 2 months
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Fastest to decompose —> Slowest to decompose

Source: Practical Action Plastics Challenge



Presenter Notes
Presentation Notes
This slide gives the answers. Did they get everything in the right order? Ask the learners if they found any of this timeline surprising. They might say they find it remarkable that a magazine takes 50 years to decompose as it’s only paper but remind them of the glossy surface that is added. 

Given it takes approximately 1000 years for a mobile phone to decompose, you could ask them how much old technology they have that they don’t use anymore. Would recycling their old devices be something they have considered? 

You can read more about the Royal Society of Chemistry’s campaign for a circular economy of critical metals and key findings from the survey about unused electronic devices here: https://www.rsc.org/policy-evidence-campaigns/environmental-sustainability/sustainability-reports-surveys-and-campaigns/precious-elements/



Where does it go?

« Approximately 5000 items of plastic pollution
have been found per mile of beach in the UK.

UK households are throwing away 1.7
billion pieces of plastic — every week.

Source: Pixabay

* Roughly half the plastic produced is single-
use.

Source: Our World in Data, Statista, Greenpeace (correct in 2024)



Presenter Notes
Presentation Notes
Plastic products have become indispensable in our society and are applied in various industries including packaging, automotive and electronics. Their properties can be tuned so they can be made to be strong, lightweight and easily shaped. But they cause a problem when they make their way into the wrong environment, such as our natural ecosystem. They take a long time to break down and when they do, they break apart to form microplastics (plastic fragments less than 5 mm in length), which have a high probability of being eaten by wildlife. 

Most plastic pollution in the ocean is caused by littering, particularly disposable plastic items like food wrappings, plastic bags and bottles. According to the Ellen MacArthur Foundation, if we don’t change our ways, by 2050 the oceans will contain more plastic by weight than fish.

We use billions of pieces of plastic and we need to be mindful of how we can protect the environment for the future.



What happens to our plastic waste in the UK?

* 11% buried
* 14% exported

* 17% recycled

e 58% burnt

Source: The Big Plastic Count 2024



Presenter Notes
Presentation Notes
The Big Plastic Count 2024 (an initiative from Greenpeace and Everyday Plastic) gathered data from almost a quarter of a million people living in the UK and they counted over 4.6 million pieces of plastic that were thrown away over the course of a week. We are recycling 17 % of our plastic waste (that sounds low, but it’s more than a lot of countries) but we are exporting plastic waste to other countries, some of which have poorer recycling infrastructure than us. And as landfill gets more expensive, we turn to burning more waste. 

However, plastic is often the best material for the job. The use of shrink wrap has an advantage in that it reduces moisture loss from certain fruits and vegetables (cucumbers being a good example) and means we won’t throw as much food waste away. Glass bottles are heavier than plastic so they’re more polluting to transport.  And a few years ago, McDonald’s introduced paper straws. These didn’t work as well as plastic straws and couldn’t be recycled because they were too thick to be processed. Interestingly, the original plastic straws could be recycled. 

More details about how we can turn plastic waste back into useful plastic is available in the teaching notes.



Towards more sustainable plastics

* Most of the plastic we use originates from crude
oil (not renewable) and takes a long time to
degrade.

» Bioplastics are polymers that are manufactured into a
commercial product from a natural source or renewable
resource.

Source: Pixabay

» Bioplastics made from fruit or vegetables degrade much quicker and if they do
find their way into the environment, they are far less of a hazard.
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Presenter Notes
Presentation Notes
Plastics are composed of polymers (made of repeating subunits called monomers) and their properties can be tuned to make them lightweight, flexible and durable. Most of them are derived from fossil fuel-based chemicals such as petroleum or natural gas and as we found out previously, they degrade very slowly. 

Bioplastics are made from renewable biomass materials, such as recycled food waste or vegetable fats and oils. Currently, only about 1 % of plastics are made from plant-based materials.



Making plastic from potato starch - equipment

« Water

« Potato starch

» \Vegetable glycerine
* Vinegar

« Teaspoon

« Tablespoon

 Bowl

e Spatula

« Pan

« Food colouring (optional)

« Stove

o Greaseproof paper © Royal Society of Chemistry
* Foil



Presenter Notes
Presentation Notes
The experiment uses ingredients that can be bought at the supermarket and the experiment is straightforward. Refer to the teaching notes for an explanation of the background chemistry involved.

If you are carrying out the experiment in a laboratory, there is an alternative equipment list and method in the teaching notes and this slide can be updated to reflect this.



Safety and hazards

» Wear eye protection (safety glasses or goggles) throughout.

» Handle the hotplate / pan with care and allow to cool before
handling.

 The mixture is a burn risk as it gets very hot.
» Glass beakers and glass rods are a burn and shatter risk.

« Don't let the mixture boil dry.

e Don’t exceed the amounts stated in the method.

© Royal Society of Chemistry

» Potato plastic should not be eaten.



Presenter Notes
Presentation Notes
Carry out your own risk assessment, after consulting with the school. The red risk assessment template that the Royal Society of Chemistry uses for external events can be found at: https://www.rsc.org/our-events/otherinformation/risk-assessment/, but use whichever template suits you. 


Method

4. Add 2 teaspoons of

1. Take 1 level 2. Add 7 tablespoons 3. Add 2 teaspoons ) .
. . glycerine (optional 2
tablespoon of potato  of water and mix in a of vinegar. :
drops of food colouring),
starch. bowl.

then mix.

© Royal Society of Chemistry


Presenter Notes
Presentation Notes
Consider doing the experiment along with the learners. It works well to get them to all complete each step before moving on to the next one. This means no one gets left behind and everyone understands the instructions you’re giving them. Depending on the size of the group and the amount of equipment to hand, the practical takes 10–25 minutes to complete.

If you are carrying out the experiment in a laboratory, there is an alternative equipment and method list in the teaching notes and this slide can be updated to reflect this.

Food colouring is optional but if you have several colours to hand, the group can produce a range of different-looking plastics.



Method part 2

5. Pourinapanona 6. Stir with a plastic 7. When jelly-like, pour 8. Flatten with a
medium-high heat with spatula until the onto greaseproof paper  spatula to roughly 8
continuous stirring. mixture thickens with foil underneath. inches in diameter.
(2—5 minutes).

Try to get the
same thickness
all over

Do not let the
mixture boil dry

© Royal Society of Chemistry
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Presenter Notes
Presentation Notes
If you are carrying out the experiment in a laboratory, there is an alternative equipment and method list in the teaching notes and this slide can be updated to reflect this.

Questions to ask learners during the experiment:

What did the mixture look like before and after heating? (Slack, opaque liquid before and a thicker, less-cloudy, semi-solid after heating.)
Why do we add vinegar and glycerine? (Vinegar breaks the branched amylopectin in the potato starch into smaller, straight chains so they can form a plastic. Glycerine acts as a plasticiser by getting in between the polymer chains and makes the final product more flexible and less likely to shatter.)
How long does it take for the plastic to be touch-dry? What would affect that? (As it cools, it quickly becomes tacky. Spreading it thinner would accelerate the drying process.)
What modifications could you make to the method? (Learners may suggest using different food sources, not adding vinegar or glycerine to see what effect it has, varying the quantities of dry and liquid ingredients, not stirring the mixture during heating or pouring the heated mixture into moulds to make useful products.)



Method part 3
9. Leave to dry for 7—14 days, depending how thickly you spread the potato plastic.

Day 5 Day 10

« What would be the best use for these plastics?
« Can you think of some advantages and disadvantages of bioplastics?

© Royal Society of Chemistry



Presenter Notes
Presentation Notes
The plastic needs to be left to dry for at least 7 days. Do not leave it anywhere exposed to extremes of heat, or it will likely crack.

If you can, make some examples before in your kitchen at home. Show all the batches you make to the learners after the experiment to demonstrate what theirs will look like when it’s dry, even ones that didn’t work as well as you were expecting.

Questions to ask the learners after the experiment:

What would be the best use for these plastics? (Learners may suggest plates, cutlery, alternative to shrink wrap, plastic bags, cups, bowls, pens, hairclips, drinking straws.)
How long do you think it takes them to decompose? What would accelerate that? (You could measure their decomposition in months, rather than years. Exposure to water, heat or being broken apart are examples of what would accelerate that.)
What would happen if they get accidently eaten by wildlife? (They would have less environmental impact on wildlife. Although we shouldn't eat them, all the ingredients we have used are food-grade.)
What are the advantages and disadvantages of bioplastics such as these? (Learners may suggest advantages such as: they are made from renewable sources, they are non-toxic, they offer improved food safety, they can be composted and the nutrients returned to the soil. They may suggest disadvantages such as: land required for growing crops competes with that needed for food production, they could be more expensive than fossil fuel equivalents because it’s an emerging technology, they may still result in significant greenhouse gas emissions, they won’t break down in landfill as the waste is tightly-packed together, they may encourage people to drop their litter more.)



ROYAL SOCIETY
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MAKING THE DIFFERENCE
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CHEMISTS FIXING THE FUTURE

Chief executive officer

Research fellow, battery
recycling

Market development
manager

Discover some of the ways chemists are making a difference to the climate emergency. From recycling

electric car batteries to converting waste pineapple leaves into fabric there are so many green careers in

chemistry. Which one will you choose?

Visit A future in chemistry: edu.rsc.org/future-in-chemistry/



Presenter Notes
Presentation Notes
Where can you learn more about opportunities in chemistry? Visit A future in chemistry: making the difference: https://edu.rsc.org/future-in-chemistry


There are:
Job profiles of real-life chemists making a difference to the planet – helping you to get inspired and find out about the world of work.
Detailed guides laying out what qualifications are open to you and how/what to study next.
Student finance and gap year advice.
A map of local employers of chemists, to help with finding work experience, placements, apprenticeships and future jobs.
An interactive game to help identify what the right career for you could be.
And much, much more…

You can explore how chemistry is making a difference in the following areas:

Changing lives
Fixing the future
Challenging opinions
Being the catalyst
Innovating industry

The careers quiz allows learners to select their interests and play a series of games that assess their skillset and show what careers may be best suited to them (on next slide).


https://edu.rsc.org/future-in-chemistry/

Game: find your role in fixing the future

=]
s

[=]

Scan to play
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Play the game:


Presenter Notes
Presentation Notes
Learners can solve puzzles and answer questions about their hobbies and interests to discover their hidden talents and famous faces with the same skillset as them. Are they a challenger? A life changer? A catalyst? An innovator? At the end of the game, they’ll be linked to more information about chemistry careers that could help them use their skills to make a difference in the world. ��Play the game (takes 5–10 minutes): https://edu.rsc.org/future-in-chemistry/game


https://edu.rsc.org/future-in-chemistry/game
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