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ABSTRACT

In this study, cellulose nanofibrils (CNF) were modified through carboxymethylation or TEMPO-medi-
ated oxidation and their effects on ionicity and characteristics of sheet, film, and foam were investigated.
Carboxymethylation was carried out on pulp fibers as a pre-treatment before preparation of CNF. The
gel-like and translucent CNF hydrogel was obtained by grinding of carboxymethylated cellulose fibers.
Carboxymethylated CNF film and freeze dried sheet showed higher transparency than that of untreated
CNF. The CNF sheet with high strength and the CNF foam without large ice crystals were obtained by
using the carboxymethylated CNF. TEMPO-mediated oxidation was carried out as a post-treatment of
CNF. The zeta potential and charge demand of TEMPO-oxidized CNF were increased with an increase
in oxidation time and addition amount of NaClO. The density of sheet made of TEMPO oxidized CNF
was increased with the amount of oxidizing agent. The TEMPO oxidized cellulose nanofiber (TOCN)
which was obtained from supernatant after centrifugation could be converted to transparent film.

Keywords: Cellulose nanofibrils, Carboxymethylation, TEMPO-mediated oxidation, Charge property,
Film, sheet
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Table 1. Conditions for TEMPO-mediated
oxidation of cellulose nanofibrils

Exp. 1 Exp. 2

TEMPO, mmol/g CNF 0.1
NaBr, mmol/g CNF 1
NaClO, mmol/g CNF 5 5,10, 15, 20, 25
Reaction time, hr 05,1,2,3,4 4
pH 10
Temperature Room temperature
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Fig. 1. Photographs of (a) untreated CNF, (b) Low CMC nanofibrils (CM-CNF) and (c) High CMC.
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EAWE AER e Aol 72 547] 9 C=0 2>
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Fig. 2. FT-IR spectra of untreated and
carboxymethylated cellulose specimens.
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Fig. 3. Dewatering ability of untreated and
carboxymethylated cellulose nanofibrils.
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Fig. 4. (a) Untreated and (b) carboxymethylated
cellulose nanofibrils film.
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Low CMC nanofibrils sheet

Untreated CNF sheet

Fig. 5. Vacuum filtered and freeze dried sheets
made of (a) untreated cellulose nanofibrils
and (b) Low CMC nanofibrils.
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Fig. 6. Stress-strain curve of cellulose nanofibrils
sheets.
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Fig. 7. Photographs of untreated CNF foam and
carboxymehtylated CNF foam.
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Fig. 10. Light transmittance of film made of (a) TOCN and (b) untreated cellulose nanofibrils.
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Fig. 11. Photographs of TEMPO oxidized cellulose nanofibrils sheets (freeze drying) depending on the
addition amount of NaClO.
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