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Context

New use of chlorine dioxide for conversion processes of lignocellulosic fibers into
microfibrillated cellulose and cellulose nanocrystals

Nouvelle utilisation du dioxyde de chlore pour des procédés de conversion des lignocelluloses en cellulose

microfibrillée et nanocristaux de cellulose

Methods

Preliminary results

Microfibrillated cellulose (MFC) and cellulose
nanocrystals (CNC) production
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Chlorine dioxide delignification stage

T: 50 °C, 20-60 min,
pH: 2-3 (acid)

=  Widely used industrially

= Hazard and ecological

Opening of the concerns for application

phenolic group

TEMPO-mediated oxidation
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0 primary alcohol carboxylic acid
= High selectivity, proceeds under mild conditions,
TEMPO commercially available and stable

= High cost of TEMPO, important depolymerization of
cellulose fibers, ecological impact (AOX disposal)
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Kinetic modelling
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Applications

Understand kinetic
dynamics between TEMPO
oxidation states and CIO,

|

= Electron paramagnetic
resonance

UV- Vis spectroscopy
= lodimetric titration

Integrated delignification
and TEMPO oxidation

1. Delignification and
TEMPO activation

2.  TEMPO oxidation

Residual aldehyde
conversion

MFC and CNC
production

Milder acid hydrolysis
conditions for CNC
derivatization

—) Composites, films,

foams, aerogels

TEMPO activation in the presence of lignin
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No conversion in the presence of vanillin

Competition between oxidation and

delignification in a mixed system

Redox model for a ClO, —-mediated TEMPO oxidation
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Preliminary results for TEMPO-CIO, oxidation of bleached eucalyptus fibers

Bleached fibers Oxidized fibers
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1. Fibers consistency

Z::;;Ztt: 2. TEMPO: mmol/g pulp

TEMPO/CIO2 molar ratio

= COOH content (mmol/g pulp): 0.75-1.3
= Limited degree of depolymerization loss
=  Effective oxidation of cellulose fibers

= Low affectation on the fiber's surface

= Fiber consistency and TEMPO amount directly
affect the COOH content and DPv loss
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MFC production by
Masuko grinding
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