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FUNCTIONALIZATION OF IMOGOLITE NANOFILLERS AND APPLICATION TO BIOMASS COMPOSITES
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Hydrophilic imogolite (Imogo) was synthesized from AICl3 and orthosilicate as raw materials. And

then, it was modified with N'-(3-trimethoxysilylpropyl) diethylenetriamine (TA) to give hydrophobic

imogolite (TA-Imogo). These powder samples were characterized by XRD, FT-IR, AFM. Furthermore,

cellulose nanofibers (CNF) and cellulose acetate resin (Acety) were used as biomass materials, and

biomass composite materials with imogolite nanofiller were prepared. For CNF/Imogo films, the Imogo-

nanocomposite has improved the strength and elongation properties. For TA-Imogo/Acety composites,

mechanical properties can be improved by controlling the orientation of TA-Imogo in the matrix.
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Fig. 1 AFM images of imogolite prepared under various
conditions: (a)100°C for 4d, (b)100°C for 10d, (c)140°C for
1d, and (d)140°C for 2d.
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Fig.2 Suspensions of Imogo/water (a), water (b), TA-
Imogo/toluene (c) and toluene (d) in glass bottles. Red LED
light from the right demonstrates the Tyndall effect of the
colloidal suspensions.
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Fig. 3 (a) CNF/Imogo film prepared by filtration of the colloidal

suspension and (b) tensile properties of CNF/Imogo
nanocomposites.
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Fig.4 (A) Acety/TA-Imogo nanocomposites of various test
pieces: a) dumbbells, b) films, c) fibers and (B) comparison
of their tensile strength.
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