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LivSURF Project Brief: Preparation and characterisation of biobased thermoplastic elastomer nanocomposites
Based in Faculty
Science and Engineering
Based in School / Academy
School of Physical Sciences
Project Length
6 - 8 weeks
Project Abstract
Elastomers are widely used in car tyres, shock absorbers, gaskets, seals, tubes, electronics, sensors, energy devices, textiles, etc for various sectors of business. However, most of existing elastomers are difficult to recycle or are made from petrochemicals, limiting their sustainability. Recently a range of sustainable thermoplastic elastomers have been developed, which are prepared from bio-sourced chemicals and are recyclable. They show comparable performance to some existing elastomers, demonstrating high potential as sustainable alternatives in a variety of applications. However, some of their mechanical properties are insufficient for more demanding applications, limiting their wider applications. Previous research has shown that with additions of a small amount of appropriate nanoparticles, the mechanical properties of polymers can be significantly improved. 
This project aims to enhance the mechanical properties of biobased thermoplastic elastomers by preparing nanocomposites that contain low-cost nanoparticles, and investigate their structure-property relationships. The project will involve the preparation of several biobased elastomer nanocomposites, and the characterisation of their structure, mechanical and thermal properties. The research will contribute to the understanding of biobased elastomer nanocomposites, and the creation of a circular economy for elastomers.
Research Questions
The research questions are:
1.  Can the addition of a low-cost nanofiller enhance the mechanical properties (such as strength) of biobased thermoplastic elastomers without compromising other properties?
2.  How does the addition of the nanofiller affect the mechanical and thermal properties of the biobased elastomer?
3.  How does the loading of the nanofiller affect the mechanical and thermal properties of the biobased elastomer?
4.  What is the structure-property relationships in the biobased elastomer nanocomposites?
To address these questions, biobased thermoplastic elastomer nanocomposites with different nanofiller loadings will be prepared. Their structure, mechanical and thermal properties will be characterised, and the results will be analysed.
Student Development
Students will gain the following skills: Technical and research skills: material preparation skills; skills in material characterisation using techniques like FTIR, DSC, TGA, different types of mechanical testing; analytical, report writing, presentation, communication, and team working skills
Experience: polymers and polymer nanocomposites research experience; report writing, presentation and team working experience; experience in working in a multinational and multidisciplinary environment
Essential Criteria
• Essential Skills required: Good English communication, problem-solving and analytical skills
Course Requirements
Mechanical Engineering Or Chemistry (or equivalent - must have so experience in materials or polymers)
Supervisor Support
As a student, you will be supported as follows: I will have weekly meetings with the student. One of my postdoctoral researchers will support the student on day-to-day work. The student can also communicate with us by emails in between meetings.
Ethical Review
This project does not require University of Liverpool ethical review
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