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Introduction

X-Ray diffraction profiles of samples processed at 
different temperatures. Samples processed 

between 20°C and 50°C display a characteristic 
cellulose I profile, with a dramatic shift to 
cellulose II seen between 50° and 60°C.
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Visual Analysis
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Cellulose, in the form of flax fibers, are dissolved in ionic liquid (1-Ethyl-
3-methylimidazolium acetate). The rate and amount of dissolution is 

dependent on temperature. X-Ray diffraction, Optical Microscopy and 
NMR are used to investigate the resulting properties of these fibers.
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Conclusions and Further Work

Above: The changes in crystalline structure as 
processing temperature is increased, showing a 
reduction in cellulose I and an increase in both 

cellulose II and amorphous material.
The most drastic shift is seen at approx. 55°C.

Fitting Procedure:
Raw fibers consist of 
cellulose I (Top Left). 

Dissolved samples consist 
of cellulose II (Bottom Left). 

Data from processed
samples can be fit using a 
combination of these two 

profiles.
(Top Right)
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Temperature Dependence of Cellulose Dissolution in Ionic Liquid

Cellulose Molecule
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This work is concerned with the variation of temperature during the ionic dissolution of cellulose. In the future, 
other variables - such as processing pressure and time shall be varied. The sharp transition occurring at approx. 
55°C from cellulose I to cellulose II is still not fully understood; further work shall investigate possible physical 

causes of this step. It is hypothesised that a pseudo-glass transition, due to the water content of the cellulose is 
occurring at this temperature. The work shown here shall be used in the future in order to optimise the 

structural and mechanical properties of all-cellulose composites.

Optical microscopy image of 
the cross section of several 
fibers post-processing with 

ionic liquid. The inner core is 
seen to be relatively 

untouched, with a halo of 
regenerated cellulose II and 

amorphous material encircling 
the fibers. 

SEM images of raw flax fibers (Left) and flax fibers 
processed in ionic liquid (Right). Once processed, 

it can be seen that the fibers have ‘melded’ 
themselves together. This melding occurs upon 

regeneration, whereby the cellulose II component 
crystallizes around the fibers – holding the fibrous 

cores tightly together. 

Analysis of the raw flax fibers using NMR. As expected, a 
change in the gradient of the data – representing a 

change in the overall molecular dynamics of the system -
is seen at approx. 55°C. This is the same temperature at 
which the marked shift from cellulose I to cellulose II is 

seen.


