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Synthesis and Characterization of Composite Paper Using Polyamide Fiber and
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Abstract: Microfibrillated cellulose (MFC) was chemically modified with two different silane coupling agents (3-ami-
nopropyltriethoxysilane and 3-mercaptopropyltriethoxysilane) and lauroyl chloride. The surface modification of MFC
was confirmed by infrared spectroscopy (FTIR), energy dispersive X-ray spectroscopy (EDX), and contact angle mea-
surements. Composite paper was successfully prepared with surface modified MFC and polyamide (PA) fiber. The sur-
face modification of MFC not only prevented aggregation of MFC but also improved adhesive property between PA fiber
and surface modified MFC. It was impossible to prepare papers of only PA fiber because there is no binder to connect
PA fibers. That is, surface modified MFC as a binder in PA fiber played a crucial role in making composite paper. Com-
posite paper with silane modified MFC showed higher tensile strength and modulus than composite paper with lauroyl
moiety modified MFC. The structure, morphology, and mechanical properties of composite paper were analyzed by scan-
ning electron microscope (SEM) and universal testing machine (UTM).
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Scheme 1. Synthesis of APS, MRPS-MFC.
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Scheme 2. Synthesis of lauroyl-MFC.
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Figure 1. FTIR spectra of (a) pristine MFC; (b) APS-MFC; (c)
MRPS-MFC; (d) lauroyl-MFC.
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Figure 2. EDX analysis of (a) pristine MFC; (b) APS-MFC; (c)
MRPS-MFC.
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Figure 3. Contact angle images of (a) pristine MFC; (b) APS-MFC; (¢) MRPS-MFC on Si-wafer.

Figure 4. FE-SEM images of (a) pristine MFC; (b) APS-MFC; (¢) MRPS-MFC; (d) lauroyl-MFC.
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Figure 5. TGA thermograms of (a) pristine MFC; (b) APS-MFC;
(c) MRPS-MFC; (d) lauroyl-MFC.
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Table 1. Tensile Properties of APS, MRPS, Lauroyl-MFC/PA
Paper

Thickness Tensile strength ~ Modulus
(mm) (MPa) (MPa)
APS-MFC/PA 0.14 31 2968
MRPS-MFC/PA 0.16 31 2750
Lauroyl-MFC/PA 0.13 17 2146
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Figure 6. FE-SEM images of (a) surface; (b) cross section of APS-MFC/PA.
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