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Abstract: When cellulose nano fiber (CNF) is blended with polypropylene (PP), the dispersion and hydrophobization of
CNF should be considered. In this paper, CNF 1 wt% slurry was treated by silane coupling agent (3-aminopropyl)
triethoxysilane (APS) according to APS content. Chemical structures were confirmed through FTIR and XPS, and the
degree of hydrophobization was investigated by water absorption index. In addition, the effect of the application of the
silane coupling agent, PP-g-MAH, and CNF 30 wt% masterbatch on the dispersibility and physical properties of the PP/
CNF composite was investigated. The physical properties of the composite were measured using a UTM and 1ZOD
impact strength tester, and the viscoelastic properties according to the addition of CNF were measured using a dynamic
rheometer. In addition, SEM was used to confirm the effect of improving compatibility by modification.

Keywords: cellulose nano fiber slurry, silane coupling agent, hydrophobicization, compatibility.
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Figure 1. Reaction mechanism between Si-CNF and PP-g-MAH.
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Table 1. Composition of PP/CNF Composites

PP CNF PP-g-MAH
(€3] (8 (phr)
PP/CNF5 95 5
PP/CNF10 90 10
PP/CNF15 85 15
PP/CNF5/MB 95 5 5
PP/CNF10/MB 90 10 5
PP/CNF15/MB 85 15 5
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Figure 2. XPS spectra of CNF and Si-CNF.
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Figure 3. FTIR spectra of CNF and Si-CNF.
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Table 2. Effect of Fiber Surface Treatments on the Tensile
and Water Sorption Properties of Polypropylene-luffa Fiber
Composites

WAI
CNF 2.401
CNF_APS0.1 2323
CNF_APS0.5 2315
CNF_APSI1 2.081
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Figure 4. SEM images of PP/CNF composites (A) pure PP; (B) PP/
CNF10; (C) PP/CNF_APS1; (D) PP/CNF10/MB.
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Figure 5. Mechanical properties of PP/CNF composites as a func-
tion of CNF content.
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o Pure PP
o PR/CNFSwtl%
——-w-——  PP/CNF10Wt%
i 4 PP/CNF15wt%
»n — —# —  PP/CNF5wt%/MB
g = PP/CNF10wt%/MB
= — —4——  PP/CNF15wt%/MB
& g
Q bt STPY
o A B
o 10 il ¥ Bty
g £ = = iﬂu.-z}_--ﬂ;-_ag;;&.
> *:aha -
] i 1 ‘B
a e et s g o S
E (oot MR S . -
o B SR 1
.
.|
L]
102
10 10 100 10 102

Angular Frequency(1/s)

Figure 7. Complex viscosity of PP/CNF composites.
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