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Abstract: Cellulose nanofiber (CNF) and chitin nanofiber were prepared by using chemical pretreatments and mechan-
ical treatments such as ultrafine grinder and high-pressure homogenizer. The fibrillation was promoted by the 2,2,6,6-
tetramethylpiperidin-1-oxyl radical (TEMPO) oxidation of cellulose and chitin, respectively. Hydroxypropyl cellulose
(HPC) film and sodium alginate (SA) film including these nanofibers were cast using water as a solvent. The reinforcing
effect of these nanofibers on the tensile properties of HPC film and SA film was investigated by changing the add-on
amount of each nanofiber. The tensile strength of the HPC composite film and SA composite film increased remarkably
by adding a small amount of CNF and chitin nanofiber, respectively. The film reinforcing effect of CNF was much higher
than that of chitin nanofiber. The optical transparency of both films decreased with increasing content of nanofibers. The
decreasing effect of CNF on the transparency of the film was much lower than that of chitin nanofiber.

Keywords: cellulose nanofiber, chitin nanofiber, nanofiber-reinforced film, tensile property, optical transparency.
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tetramethyl piperidin-1-oxyl radical(TEMPO), sodium hypo-
chloritex= Sigma-AldrichAF2] Al 9FS AFE-3152.H, sodium
hydroxide®} sodium bromide= DucksanA}] A|E-S AR89
t}. HPCE= Sigma-AldrichA}, &714F UEF(sodium alginate,
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CNFe} 7|8l Licmo|He| M=, AER Q20 71]1e] A1
FE S I wi%z ke 7895 24 Axsiith AER
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Figure 1. SEM images of (a) cellulose pulp; (b) TEMPO-treated CNF; (c) chitin flake; (d) TEMPO-treated chitin nanofiber.
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Figure 2. Diameter distribution of CNF and chitin nanofiber by high pressure homogenizer treatment.
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Figure 3. FTIR spectra of cellulose chitin and their nanofibers.
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Figure 4. Comparative optical transparency of (a) cellulose before chemical and mechanical treatments (1 wt%); (b) CNF after chemical and
mechanical treatments (1 wt%); (c) chitin before chemical and mechanical treatments (1 wt%); (d) chitin nanofiber after chemical and mechan-

ical treatments (1 wt%).
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