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PURPOSE OF THE ABSTRACT
Most of the raw materials used in the chemical industry are petroleum derived. Since petroleum is depleting and
related to several environmental problems, an increasing drive towards the use of sustainable alternatives can be
recognized. Cellulose is the most abundant organic bio-based material on our planet, with established uses as
raw material in the chemical industry. However, the vast potential of this versatile material is limited due to its
insolubility and only non-direct processability. Modification of cellulose therefore is one way to achieve desired
properties and possible new applications. To have a better control over properties of modified cellulose,
homogenous modification is desirable. Various solvents (i.e. N,N-dimethylacetamide-lithium chloride (DMAc-LiCl)
or N-methyl morpholine N oxide (NMMO) have been investigated previously.[1] These solvents however suffer
from toxicity, instability or difficult recycling and are therefore not considered sustainable solvents for cellulose
solubilization. Recently, ionic liquids have been described as ?green? solvents for cellulose solubilization due to
their very low vapor pressure and possibility to recycle. Notwithstanding, they suffer from high cost and are easily
contaminated in the course of the reaction making their recycling quite challenging. A novel class of so-called
CO2 switchable solvents have recently been shown to present a more sustainable route towards cellulose
solubilization.[2, 3] We have carried out an optimization study applying such a solvent system via online FT-IR
with the aim of a better understanding of the process. Upon optimization, we succeeded to achieve complete
cellulose solubilization (up to 8 wt.%) within 10-15 min at 30 °C for the system DBU/CO2.[4] This solvent system
offers advantages to traditional ionic liquids: it can solubilize cellulose within 10-15 min at fairly low temperature
(30°C) and the precipitation/regeneration of cellulose can be achieved by simply releasing the CO2 pressure. By
trapping and isolating the intermediate carbonate formed, we also succeeded to indirectly prove the presence of
such intermediates, confirming the reaction mechanism and also offering the possibility of novel modification
protocols for synthesis of cellulose carbonates [4]. Furthermore, using this optimized solvent system, we recently
reported a sustainable approach for Cellulose aerogel preparation.[5] In another approach, and to ensure
sustainability by avoiding derivatization, processable cellulose-materials were prepared via transesterification by
using high oleic sunflower oil directly.[6] The subsequent prepared fatty acid cellulose esters (FACEs) films
showed very good mechanical stability (elastic modulus up to 480 MPa) and thermal stability (increase by 30 °C



compared to starting cellulose).[6] Finally, in another report, and using multicomponent reactions, we
demonstrated the synthesis of multi-functional and processable cellulose-based materials, with tunable Tg [7]. At
the end, it is the goal of our investigations on cellulose to ensure sustainability during their chemical
transformation, in order to obtain viable and sustainable substitutes for their petroleum alternatives.
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