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Abstract: To improve the interfacial strength and mechanical properties of polypropylene (PP)/cellulose nanocrystal
(CNC) composites, CNC was functionalized with (3-aminopropyl)triethoxysilane (APTES). During the preparation of the
composites via melt mixing, maleic anhydride-grafted polypropylene (MAPP) was also used as a compatibilizer. The
functionalization of CNC was analyzed through the Fourier transform infrared (FTIR) spectroscopy, "*C solid-state
nuclear magnetic resonance (NMR) spectroscopy, and X-ray photoelectron spectroscopy (XPS), through which CNC
appeared to be functionalized by forming covalent bond with APTES. The changes in morphology and mechanical prop-
erties by the addition of functionalized CNC and MAPP were investigated. SEM observation of the composites showed
that the addition of MAPP improved the dispersion state of the CNC particles by improving the interfacial interaction
between the filler and the matrix. The flexural modulus and strength of the PP/CNC composites increased by as large
as 28% and 18%, respectively, by amine-functionalization of CNC.
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Figure 1. FTIR spectra of (a) CNC and aCNC; (b) aCNC after sub-
tracting CNC spectrum.
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Figure 3. XPS spectra of CNC and aCNC.
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Table 1. Atomic Percent of Element Obtained from XPS
Element (at%)

Material

C s O 1s N Is Si 2p
CNC 57.8 422 - -
aCNC 54.4 39.8 32 2.6
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Figure 4. SEM micrographs of the cryofracture surfaces of (a) neat PP; (b) PP/CNC 20 wt%; (c) PP/aCNC 20 wt%; (d) PP/MAPP/aCNC

20 wt% composites.
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