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Fig. 1  Photographs of regenerated cellulose fibers
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Fig. 2 Photographs of cellulose films
a) Regenerated cellulose films produced from cellulose/NaOH /urea solution * (Copyright (2009) Royal Society of Chemistry) ;
b) The never-dried microbial cellulose membrane *' (Copyright (2006) Elsevier)
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Fig. 3 Photographs (a) and SEM micrographs (b) of flexible deformable and cellulose nanofibrillar aerogels '
(Copyright (2008) Royal Society of Chemistry)
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Fig. 6 Flexible energy storage devices based on cellulose composites

a) Cellulose/BmimCl/MWCNT composite > ( Copyright (2007) National Academy of Sciences
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USA); b) The paper battery cell of

Cladophora cellulose /PPy composite ** (Copyright (2009) American Chemical Society) ; ¢) CNT/paper composite manufactured by Meyer

rod coating *° (Copyright(2009) National Academy of Sciences USA)
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Fig. 7 Cellulose/ MWCNT composites

a) Fibers; b) Films "> (Copyright (2006) American Chemical Society)
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Fig. 8 Cellulose composites gels
a) Cellulose/BmimCl/H, 0 gel '** (Copyright (2008) Elsevier) ;
b) Temperature sensitive riboflavin-methyl cellulose hydrogel '** (Copyright (2009) Royal Society of Chemistry)
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Fig. 9 “Naked-eye” detection of different concentrations of Hg?* cation using the cellulose indicator papers '
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Fig. 10 Photographs of the cellulose/chitosan screw and PLA screw

a) By digital camera and (b ~d) by X=ay '"® (Copyright (2009) John Wiley and Sons)
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Fig. 11  Surface selective dissolution process to prepare all-cellulose composites '’ (Copyright (2009) Elsevier)
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Fig. 13  Magnetite-embedded cellulose fibers and microspheres
a and b) Cellulose/Fe; 0, fibers **' (Copyright (2008) Royal Society of Chemistry) ; ¢) Cellulose/Fe, Q5 fibers *° ( Copyright

(2008) American Chemical Society) ; d) Cellulose/ Fe;0, microspheres *** (Copyright (2009) Royal Society of Chemistry)
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ADVANCED FUNCTIONAL MATERIALS BASED ON CELLULOSE

ZHANG Jinming ZHANG Jun
(Beijing National Laboratory for Molecular Sciences(BNLMS) Key Laboratory of Engineering Plastics(KLEP) Institute of Chemistry
Chinese Academy of Sciences( CAS) Betjing 100190)

Abstract As the most abundant natural polymer on the earth cellulose has many attractive properties such as
renewability biodegradability biocompatibility and broad chemical-modifying capacity. Therefore cellulose has
been considered as the sustainable raw material of energy and chemical engineering in the future. Nowadays
cellulose has attracted a worldwide attention as a renewable resource that can be converted into high value
products in which specific attention has been paid on cellulose-based advanced functional materials. Based on
about 360 relevant papers published during the past 5 years this review highlights recent progress in cellulose—
based advanced functional materials from the view of fabrication methodologies. The various cellulose-based
functional materials such as fiber materials membrane materials photoelectric materials hybrid materials
smart materials and biomedical materials are described along with their preparation properties and
applications. Finally a perspective on this promising family of materials and the research that needs to be done
in the future are briefly discussed. It is hoped that this review work will stimulate research and collaborations
that will lead to significant progress in this area.

Keywords Cellulose Advanced functional materials Composites



