A novel approach for production of micro/nanofibrillated cellulose (M/NFC)
1. Context:
Micro/Nanofibrillated Cellulose (M/NFC) have gained increasing attention for the
production of new innovative materials due to their remarkable properties (1). The
defibrillation of M/NFC generally requires intensive and energy consuming treatments. The
high cost of these extraction processes constitutes one of the main limitations of the
M/NFCs broad utilization (2).
Steam explosion (SteamEx) is one of the most valuable pre-treatment technologies for
lignocellulosic biomass (3). The effect of SteamEx on biomass combines a chemical hydrolysis
of cellulose chains during the stream treatment and defibration during the explosive
decompression. Steam explosion process is one of the dominant pre-treatments for
bioethanol production from wood (using enzymatic methods and fermentation) but has been
also previously described for the extraction of fibres and primarily micro-fibres from biomass
(4).
The objective of this study is to propose an innovative low-energy and environmentally
friendly combinative process for the production of M/NFC from bleached Eucalyptus bark
(EB) and Beech wood (BW). The main originality of the project is to compare produced M/NFCs
with M/NFCs already produced from unbleached EB and BW.
The main goal is to study the effect of lignin on the properties of M/NFCs. Applications in the
fields of packaging (films or nanopapers) and wood particleboard (tannins-based adhesives)
will be considered in the project.
PhD student (Saad NADER) has demonstrated the possibility to produce M/NFCs from
unbleached BW and EB. This study (funded by the LabEx Tec21 in Grenoble and labEx Arbre in
Nancy) was made in collaboration between the LERMAB (Nancy) which has developed
knowledge in the SteamEx treatment and the LGP2 (Grenoble) which has gained an expertise
in the field of nanocelluloses.
2. Objectives:
The main objectives of this research project are:
1. to study the production of fibres with different contents in lignin and the effects of the
composition of the fibres on the fibrillation process and the quality of the M/NFCs. The
lignin extracted using these processes will be characterized.
2. to focus on two specific applications of the M/NFCs for which the relation between the
end-use properties, the production process and the vegetal species used will be studied
- Applications in the field of packaging will be considered. Films or nanopapers will be
produced in controlled conditions by filtration of a M/NFC suspension followed by a

drying step. Density, tensile properties, water absorption, dimensional stability, O 2
permeability will be assessed more particularly.
- Applications in the field of wood innovative materials will also be examined. According
to previous works (Saad NADER PhD) addition of M/NFCs to adhesive could be an
effective method for increasing bonding strength.
Figure 1 Shows a method of production of bleached M/NFCs:
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Figure 1:Proposed method for M/NFCs production

This study combining multiple aspects of an engineer project is dedicated to the
development of new products and processes and requires multiple skills:
- Ability to handle characterisation tools
- Ability to analyse and synthesize a large amount of data
- Writing and interpersonal skills
Candidate profile: M2 student with good knowledge in processes and materials, good
abilities for experimentation and good project management skills.
Duration of the contract: 6 months / Location: Grenoble (LGP2 laboratory), a visit in Nancy
(LERMAB) will be scheduled.
To apply: resume, cover letter, reference letters and academic transcripts (from the last
three years of study) should be sent to Saad NADER (saad.nader@lgp2.grenoble-inp.fr) and
Evelyne MAURET (evelyne.mauret@lgp2.grenoble-inp.fr).
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