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Making high performance fibres from trees is an interesting topic of research due to the 
increased demand for strong and environmentally friendly fibres used for lightweight 
composite materials and textiles. Recently, a process of making cellulose fibres was 
demonstrated using a flow focusing device, shown schematically in the left figure. A flow 
with dispersed cellulose nanofibrils (CNF) is focused by through the injection of two side 
flows. As the core flow of CNF is accelerated, the fibrils align in the flow direction. By 
changing pH or salinity level of the side flows, the CNF dispersion can undergo a liquid-
gel transition and thus locking the internal structure of fibrils. When the resulting gel 
thread is dried, a continuous cellulose fibre is obtained which can be as strong and stiff 
as glass fibres (right figure shows an image of the dried fibre obtained with a scanning 
electron microscope; scale bar indicates 20µm). The strength and stiffness of the final 
product have also been proven to increase with increased fibril alignment within the 
dried fibre. Understanding the alignment of the fibrils is thus crucial for optimization 
strategies in the process. The major obstacle of the aligning process is found to be the 
influence from rotary diffusion, which always drives the fibrils towards a de-aligned state. 

The initial goal of this project is to understand the effect of rotary diffusion in order to 
optimize the current experimental design and find new designs. Studying the motion of 
individual nanofibrils is a challenging task, since the wavelength of visible light is longer 
than the width of the particles. Therefore, the primary task will be to evaluate and 
compare different experimental techniques that can be used for analysing rotary 
diffusion. 
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