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	Turn milk into plastic

	
	
	

	A project to make mouldable plastic from milk


	Subject(s): Design & Technology, Engineering

Approx. time: 45 - 80 minutes
	
	Key words / Topics: 
· Plastic
· Casein
· Milk
· Curds
· Mould
· Environment
· Sustainability


	
	
	

	Suggested Learning Outcomes 
	
	

	· To be able to make a mouldable plastic from milk
· To understand that plastics made from natural products could be a way to protect the environment.


	Introduction
	
	

	This is one of a set of resources designed to allow learners to use seasonal themes to develop their knowledge and skills in Design & Technology, Engineering, Science and Mathematics. This resource is part of a group for plastic free month that could be carried out either in school or at home. It focuses on making plastic from milk that can then be moulded.


	Purpose of this activity
In this activity learners will make a mouldable plastic, known as casein, from milk and then use a mould to form a shape. It will help them to understand how plastic is made from natural resources.
This activity could be used as a main lesson activity to teach learners about plastic, covering manufacturing processes and techniques using natural resources. It could also be used as part of an introduction to plastics and their impact on the environment.


	
	
	




	Activity
	
	Teacher notes

	Introduction (10-15 minutes)
Teacher to explain that learners are going to make plastic from milk and mould it into shapes. Explain the difference between plastics made from natural sources and plastics made from oil.

Demonstration (10-15 minutes)
Teacher to demonstrate the following steps to produce an example of how to make plastic from milk, as shown on the presentation:

· Step 1 – Measure 1 cup (250ml) of milk into saucepan. Heat the milk until it is just steaming.
· Step 2 – Remove the saucepan from the heat and add 4 teaspoons of vinegar. Gently stir for one minute and the milk will curdle.
· Step 3 – Sieve the milk over a sink making sure all the liquid has drained off. Gently press the curds in the sieve, to squeeze out the liquid.
· Step 4 – Remove the curds from the sieve and gently squeeze to remove liquid. Squeeze the curds inside a cloth or paper towels to remove excess liquid. Make a curd ball. This is the plastic.
· Step 5 – To mould the curd ball, either shape it by hand, use a mould or use icing cutters. Leave in a warm place or on a radiator to dry.

Making the plastic from milk (20-40 minutes)
Learners to make their own milk plastic using the available equipment. 

Plenary (5-10 minutes)
Learners to show the final plastic shapes that they made. Discuss how using natural products could protect the environment.
	
	Learners could work individually or in pairs.

Access to a food room would provide the necessary equipment for this project. Otherwise, a microwave could be used to heat the milk.

Learners could use food colouring to colour the casein. If this is added to the milk, you should ensure that the table area is covered and the learners wear non-latex gloves, to avoid finger colouring and mess.

As an alternative to adding vinegar directly to the saucepan, the milk could be poured into a bowl, then the vinegar added.

At step 3, a paper towel could also be placed in the sieve to aid collection of the curds.

As an alternative to icing cutters, any suitable mould could be used. Porous mould materials facilitate quicker drying and flexible mould materials facilitate easier mould removal. Alternatively, learners could design and make their own moulds cut out from MDF.

The moulded plastic should be left to dry for at least 24-48 hours.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	· Learners to be provided with pre-shaped moulds such as icing or biscuit cutters.

	
	· Learners could improve the aesthetics of their plastic by adding food dye to the milk. Make different coloured batches.
· Learners could design and make new shapes to mould from MDF.

	
	
	

	Resources
	
	Required files                          [image: icon-doc][image: icon-pdf][image: icon-ppt]

	· [bookmark: _Hlk144457170]Milk (Full fat preferable)
· Saucepans
· Bowls
· Vinegar (white preferable)
· Spoons
· Paper towels/tea towels/cheese cloth
· Moulds: MDF; Silicon; icing shape cutters or biscuit cutters
	
	[image: icon-ppt]  Turn milk into plastic presentation

 


	
	
	

	Additional websites
	
	

	· YouTube: Biome Bioplastics - https://www.youtube.com/watch?v=vEKd7nTBvXs

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 
· Discuss what plastic is made from and the affects that is having on the environment. What can we do?
· Show video: YouTube: Biome Bioplastics - https://www.youtube.com/watch?v=vEKd7nTBvXs

	Extension (Options)
· Learners could improve the aesthetics of their plastic by adding food dye to the milk. Make different coloured batches.
· Learners could design and make new shapes to mould from MDF.

Plenary
· Learners to show the final plastic shapes that they made. Discuss how using natural products could protect the environment.

	
	
	



	The Engineering Context    [image: film]

	Engineers are helping the environment by trying to find alternative ways to make plastic. It is an extremely useful material. but crude oil will not last forever. Bioengineers are investigating the use of natural products like sugarcane, potatoes and other plants to make plastic more sustainable.



	
	
	





	Curriculum links

	England: National Curriculum
Design & Technology 
· KS3 1e, 2a

GCSE D&T
AQA D&T
· 3.2.5, 3.2.8, 3.3.4, 3.3.5, 3.3.6

Edexcel D&T
· 1.2.1a, 1.2.4, 1.17.2, 4.2.3, 4.2.6, 4.2.7, 4.3.1

Eduqas D&T
· Technical principles 1

OCR D&T
· 5.1f, 5.3, 7.1, 7.2a

GCSE Engineering
· 3.2.3, 3.2.4
	Northern Ireland Curriculum
Technology & Design
· KS3 Knowledge, understanding and skills: Manufacturing – selecting and using materials fit for purpose; safe use of a range of tools and processes appropriate to materials, demonstrating accuracy and quality of outcome
· KS3 Knowledge, understanding and skills: Design – identifying problems; investigating, generating, developing, modelling, and evaluating design proposals; giving consideration to form, function and safety.

	
Scotland: Curriculum for Excellence
Technologies
· TCH 3-09a, TCH 4-10a
	Wales: National Curriculum 
Design and Technology
· KS3 Skills: Making 1, 2, 10, 11, 15

	
	



	Assessment opportunities

	· Informal teacher assessment of practical skills through observation of learners.
· Formal teacher assessment of the finished plastic shapes.
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