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Abstract: Microcrystalline cellulose (MCC) has drawn a great attention toward lightweight yet mechanically robust poly-
mer composites for applications in various industrial fields. In this study, the nylon66-MCC composites were man-
ufactured through extrusion and injection process to improve mechanical properties by inducing hydrogen bonds between
the amide bond of nylon66 and the hydroxyl group of MCC. As the MCC content increased, the elongation at break and
toughness were measured the highest at the 0.5 wt% of MCC measured by UTM and the tensile strength decreased.
Impact strength which was also the highest at the 0.5 wt% of MCC was measured by 1ZOD impact strength test. The
crystallization was analyzed by XRD. As a result, the mechanical properties of the composites were increased only by
the addition of a small amount of light weight reinforcement agent.
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hydroxyethyl methyl cellulose.
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Figure 3. Injection process of nylon66/MCC composites: (a) Sche-
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injection temperature; (b) photographs of injection molded speci-
men for (I) tensile tests, (II) impact tests, and (III) flexural tests.
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Figure 4. XRD analysis: (a) XRD patterns of composites at different MCC concentrations; (b) neat nylon66 deconvolution peak; (c) 0.5 wt%
MCC deconvolution peak; (d) 1 wt% MCC deconvolution peak; (e) 2 wt% MCC deconvolution peak; (f) Swt% MCC deconvolution peak.
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Figure 5. TGA thermograms of neat nylon66, nylon66/MCC composites, and MCC: (a) weight loss curves; (b) the derivative thermograv-

imetric curves; (c) isothermal curves.
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Figure 6. DSC endothermal curves of neat nylon66, nylon66/MCC composites measured at 10 °C/min heating and cooling rate: (a) heating
scan to measure melting temperature of the composites; (b) cooling scan to measure crystallization temperature of the composites.
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Figure 7. Tensile testing results for nylon66-MCC composites measured by UTM: (a) tensile strength; (b) tensile modulus; (c) elongation at

break; (d) toughness. Error bars indicate standard deviation.

Table 3. Summary of Mechanical Properties for Nylon66-MCC Composites

Mechanical properties Neat 0.5 wt% 1 wt% 2 wt% 5 wt%
Tensile strength (MPa) 59.3 49.8 48.1 47.8 48.6
Elongation (%) 60.5 104.5 73.3 77.6 58.0
Toughness (KJ/m?) 3.32 4.67 3.27 3.32 2.49
Tensile modulus (MPa) 1021 727 714 658 708
Flexural strength (MPa) 88.8 69.6 67.1 61.2 64.9
Flexural modulus (MPa) 2309 1869 1870 1659 1913
Impact strength (kgf cm/cm) 27.9 37.1 25.7 33.7 19.1
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Figure 8. Flexural testing results for nylon66-MCC composites measured by UTM: (a) flexural strength; (b) flexural modulus. Error bars indi-

cate standard deviation.
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Figure 10. Fracture SEM micrographs. The nylon66-MCC composites at different MCC concentrations: (a) neat; (b) 0.5 wt% MCC; (c)
1 wt% MCC; (d) 2 wt% MCC; (e) 5 wt% MCC. The orange circles and the white circles represent the pore and the aggregation of MCC,

respectively.
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