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Postdoc science 

direction, Department, 
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Fields of science: environmental engineering, materials engineering, 

mechanical engineering. 

Departments: JTGMF Department of Engineering and JTI Mechanical and 

Marine Engineering Laboratory 

Start: 1st  of Sepember 2023 

Duration: 2years 

Short description, aim 

and tasks 

Goal: to create an environmentally friendly biocomposite using Baltic sea 

algae and/or "beach wrack" and/or other biomass with mechanical strength 

properties and meeting the principles of sustainability and circular economy. 

Tasks: 

       1. Investigate the composition and amounts, seasonality and suitability of 

algae and/or biomass for the development of biocomposites; 

      2. Analyze energy-efficient technologies for the separation of suitable 

biomass; 

      3. To perform an analysis of biocomposite production technologies; 

      4. Conduct research on binding materials for the production of 

biocomposites; 

      5. To create a biocomposite material, to study its mechanical and 

environmental properties and application possibilities. 

Keywords: Nanocellulose; Valorisation; Environmentally-friendly; Macro-

algae; beach wrack; Biocomposites; Sustainability, Mechanical properties.  

 

Compliance of the 

topic with the goals and 

priorities of the KU 

strategic documents 

The topic fully corresponds to the university's strategic scientific direction 

"Towards sustainable technologies, blue and green growth and a healthy 

sea" priority: 

- resource-saving technologies based on circular economy principles. 

This topic envisages the development and research of advanced materials, 

taking into account the impact on the environment, ensuring product 

sustainability, functionality, safety, compliance with the circular economy and 

standards. 

In the proposed theme, a biocomposite material will be created from local 

marine or/and other bioresources. In order to create such a material, it is 

necessary to coordinate many different parameters, not only to create the 

material, but also to evaluate the energy consumption for its production, 

sufficient mechanical properties of the materials so that the created material 

has practical application. 

This project will explore various uses of lignocellulose at the macro and nano 

scales. The natural fiber/bioepoxy resin composite is one of the possible 

solutions to solve the issue of fiber/resin compatibility, which is quite actively 

researched by other scientists in the world. The main uncertainties related to 

the creation of biocomposites are the fact that the created biocomposite 

materials often do not have the necessary strength properties, are energetically 

inefficient and their use in practical activities becomes economically 

unprofitable. In these studies, research on nanocellulose from local biomass 

will be a central part of this project, both in terms of potential prospects, both 

in terms of production and utilization. In recent years, research on 



nanocellulose from various materials has been quite frequent, due to the high 

potential strength (8 GPa), availability, non-toxicity and biocompatibility. 

 

Intermediate and final 

results (publications, 

reports and etc.) 

✓ Scientific publications in CA WOS journals (Q1, Q2) are planned, 

depending on the obtained research results. 

✓ In the second year of the internship, it is planned to present the research 

at a significant international conference abroad. (eg ICCM 2024:18. 

International Conference on Composite Materials, December 20-21, 

2024.) 

✓ It is expected to prepare a project application for receiving support 

from EU funds after the end of the research. 

 

Requirements for a 

candidate 

✓ Have a PhD degree (T004, T009, T008) and 

✓ Have publications confirming the intern's theoretical and/or practical 

basis for biocomposite production. 

Existing research 

infrastructure and 

support from the 

projects 

1. Cooperation with Palanga's utility service 

       2. Available equipment: 

Chemical laboratory equipment (Department of Engineering 430 a.) 

Equipment for testing the mechanical properties of materials (MRI 

Mechanics and Marine Engineering Laboratory) 

Supervisor Supervisor: prof. dr. Olga Anne 

Consultans: prof. dr. J.Janutėnienė, dr. A.Tadžijevas 

Supervisors expertise 

in the proposed topic 

In recent years, the topic’s supervisor has carried out research related to the 

issues of using algae, biomass/biowaste and specifically "beach wrack", 

research on lignocellulose, etc. 
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