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Abstract : As declarations of carbon neutrality are spreading throughout the world, much research is being conducted on
biodegradable polymers. In this study, nanocellulose, which comprises the largest amount of natural polymer currently available
in the world, was proposed as a substitute for non-biodegradable polymers. We chose to modify the surface functional group of
crystalline nanocellulose using glycidoxypropyl trimethoxysilane (GPTMS), which is a silane coupling agent, and the product
was then used to form a film with low density polyethylene (LDPE). We then conducted measurements using a Fourier transform
infrared spectrophotometer (FT-IR) in addition to measuring hydrophilic/lipophilicity of the surface functional group
modification of crystalline nitrocellulose as well as that of a polymer composite using the hybrid nanocellulose (H-NC). For
compatibility with petroleum-based polymers, the best tensile strength and transparency was found when the H-NC was reacted at
pH 14 and 1 wt% compared with LDPE. From the test results, we found that it is possible to modify the surface functional groups
of nanocellulose using a silane coupling agent. In addition, the high compatibility of nanocellulose with petroleum-based
polymers is expected to help in reaching carbon neutrality by reducing the use of fossil fuels.
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Figure 1. The mechanism of the surface modification by silane coupling agent.
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Figure 2. The surface modification process of nanocellulose with silane coupling agent (GPTMS).
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Figure 5. Comparison of water absorbances of HNC (GPTMS) with reaction pH ; (a) totally pH, (b) pH 1 and pH 14.

Table 1. Contact angle of HNC (GPTMS)

Contact angle (deg.)
HNC Conc. (%)
pH1 pH7 pH 14
0 67.74
1 87.64 85.26 91.7
3 88.63 87.77 90.47
5 92.61 81.92 116.71
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Table 2. Tensile strength of HNC/LDPE film

Tensile strength (kgf cm™)

Only LDPE 4.38676
HNC Conc. (wt%) pH1 pH7 pH 14
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