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Schedule
Day Subject of lecture Discussion part

08 January Introduction to the course
15 January Biopolymers overview Reading 1
22 January Biopolymers for packaging Reading 2
29 January Discussion day Reading 3 & Assignment 1
05 February Biodegradation 1 Reading 4
12 February Biodegradation 2 Reading 5
26 February Discussion day Reading 6 & Assignment 2
04 March Chitin, alginates and others Reading 7
12 March Proteins Reading 8
19 March Discussion day Reading 9 & Assignment 3
25 March TBD Reading 10



Schedule

• Short joint discussion / ca. 5-10 min
• Breakout rooms with each 4-5 students / 25-30 min
• Return to main session for rep-up/ ca. 5 min

• Break

• Discussion of reading assignment 3
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Learning Outcomes

For the first assignment
• You have used tools to identify current material properties
• Selected criteria to provide a solution for a defined problem



Assignment 1
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1. Find out what kind of (bio-)polymers LEGO® uses currently (or used in the past)
to make their LEGO® pieces.

2. Choose one of the polymers above (either biobased or not).
3. Discuss the properties of such polymer in terms of thermal properties (glass

transition or melting temperatures) and its recyclability.
4. Propose one alternative to address one of the enhanced properties indicated

above (a), (b) or (c), keeping in mind that such alternative should not disturb the
process used, e.g., thermo-molding.
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Proposed substitutes
• (biobased) PE, r-(HD)PE
• ABL Acrylonitrile butadiene 

lignin
• ABS with biobased CAN
• ABS+flax
• PLA (PLA/ABS, PLA/PC)
• r-PET
• PHAs
• (r-)PP

• bio-PA
• polycarbonate
• poly(limonene carbonate)
• Polyimine-paper composites
• (bio-)thermoplasic polyurethane
• Polybutylene adipate-terephthalate
• Sulapac Luxe – IM1025
• CA+clay
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Comments

Missing considerations:
• viscosity for injection molding
• dyeability
• price
• toxicity
Notes:
• source of pictures has to be mentioned
• add access date to web-page
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Grading

• Fulfilling all criteria mentioned in the assignment description led to grade 4
• Relevant additional information and coherent presentation: 5
• Reductions for missing information
• Used sources (webpages, scientific articles, etc.)
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Sulapac Luxe – IM1025
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https://www.sulapac.com/



Sulapac Luxe – IM1025
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https://www.sulapac.com/wp-content/uploads/2023/08/TDS-Sulapac-Luxe-IM1025-ID-14060.pdf



12

FI 20215129 A1

WO 2023/194663 A1

Sulapac Luxe – IM1025



Injection molding
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https://www.youtube.com/watch?v=RMjtmsr3CqA

https://www.youtube.com/watch?v=RMjtmsr3CqA


Discussion of Assignment 1

1) Present your slides to each other
2) Discuss how and where you have found your information
3) Explain your solution
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Reading 3 discussion
Title: Starch-based biodegradable materials: Challenges and opportunities
From: Jiang et al. Advanced Industrial and Engineering Polymer Research 2020, 3, 8-18

Discussion items:
• Discuss and summarize the advantages and challenges of starch as packing 

material addressed in this research article

Instructions:
Write your names, summary and updated figures in e.g. PowerPoint. Save the text 
as image file (.jpg) and upload it to the Padlet page:
https://padlet.com/michaelhummel/CHEME2155_2024

https://padlet.com/michaelhummel/CHEME2155_2024
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