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Abstract: The fibrillation of cellulose from eucalyptus kraft pulp was obtained by oxidation treatment with 2,2,6,6-
tetramethyl-1-piperidinyloxy (TEMPO) as chemical pretreatment at pH 10. The chemically-treated cellulose was followed by
mechanical treatments such as ultrafine grinding or high-pressure homogenization treatments to yield nanofibrillated cellulose
(NFC). The morphology, carboxyl group content, and rheological properties of the prepared NFC were measured. Poly(vinyl
alcohol) (PVA) composite films containing small amount of NFC were prepared and the optical and mechanical properties
of the films were evaluated. The fiber thickness of NFC decreased with increasing pass number of mechanical treatments. The
mechanical properties of the PVA/NFC composite films were the best at 0.05 wt% of NFC content. The film showed small
decrease in the optical transmittance with increase in the added amount of NFC.

Keywords: nanofibrillated cellulose, TEMPO-oxidation, ultrafine grinder, high-pressure homogenizer, PVA film.
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Figure 1. Carboxyl group content of TEMPO-treated cellulose with
amount of added sodium hypochlorite.
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Figure 2. SEM images of nanofibrillated cellulose by ultrafine
grinder treatments with different pass number.
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Figure 4. TEM images of nanofibrillated cellulose by high-pressure homogenizer treatment (pass number: 20).

Polymer(Korea), Vol. 42, No. 1, 2018



56 £ -

40

= 10 pass
30 A
=
(=]
C
@ 20 4
3
o
[}
o
L
10 4
oL, Hﬂ.ﬂﬂ[. H H : H
0 50 100 150 200 250 300
Fiber diameter (nm)
80
== 20 pass
60
)
o
c
© 40 4
3
o
[0}
—
[N
20
0 T | T |

5 10 15 2 2 2 3
Fiber diameter (nm)
Figure 5. Fiber diameter distributions in NCF by high-pressure

homogenizer treatment with pass number 10 and 20.
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Figure 7. Viscosity of NFC suspension with various concentration
according to shear rate (NFC: high-pressure homogenizer, 20 pass).
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Figure 6. Average fiber diameter change of NCF with different pass
number: (a) ultrafine grinder, (b) high-pressure homogenizer.
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Figure 8. Viscosity of NFC suspension with different pass number
in high-pressure homogenizer according to shear rate.
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Figure 9. Storage modulus of NFC suspension with different con-
centration according to strain (NFC: high-pressure homogenizer, 20
pass).
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Figure 10. Tensile strength and strain of PVA/NFC film according
to NFC content (NFC: high-pressure homogenizer, 20 pass).
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Figure 11. Tensile strength and strain of PVA/NFC film according
to NFC content below 0.1wt% (NFC: high-pressure homogenizer,
20 pass).
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Figure 12. Optical transmittance of PVA films with different
amount of NFC (NFC: high-pressure homogenizer, 20 pass).
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