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ABSTRACT

Cellulose nanofibers (CNFs) are spotlighted as a new application of cellulose. CNFs are prepared by me-
chanical downsizing of cellulose material such as a pulp. CNFs have a lot of characteristics for examples high
strength, high elastic modulus, low coefficient of thermal expansion, high transparency, and large specific
surface area. We have continued R&D of CNFs and accumulated numerous fundamental data for industrial
applications of CNFs/water dispersions as additives. CNFs can form networking structure in water. CNFs have
unique properties such as high viscosities at low consistencies, characteristic thixotropy behavior by shear
forces, high emulsifying and suspending capability, etc. High transparent and highly strengthened film also
can be prepared by drying of CNFs. CNFs are applying as thickening agent of the ink of the aqueous ball-point
pen with unique rheological properties as above. This ball-point pen is attracting attention as the world’s first

application of CNF as a writing instrument.
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Fig. 1 Appearance of cellulose nanofiber “RHEOCRYSTA"”.
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Fig. 2 Relationship between shear rate and viscosity of
TOCNF and other thickening agents.
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Fig. 3 Sprayable gel with 0.5 wt% TOCNF dispersion.
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Fig. 4 Stabilization of hexadecane/water emulsion with
TOCNF (left: blank, right: with 0.2 wt% TOCNF).
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Fig. 5 Suspending ability with TOCNF. (a) 10 wt% titanium
dioxide suspension, (b) 10 wt% calcium carbonate,
(left: blank, right: with 0.2 wt% TOCNF).

HEF L AR K A D - TR Z R TE 5o 20
B MBS B WIE, R & o A A LTV b,
L 723, TOCNF (2 ¥ =R EoMEFH Lo —
AHKOFEMTH B720, FYIFTLENLRY, 7
V¥ TNVGERATRERT A2 E0TE5 (B6).
& 512, TOCNF K7 BRIk ¥ 2 5 m L Tz
PR E1T0E, o O O B AR % P S
LILEDNHRETHL, AIVEFIAF VLT —
A (CMC) 7 EO¥KEH] (e eH) &+
INAZT % EOWR TR EEE AL, WL
THEZRET L, ABLKERE 22, Ih
(&, BB TR TSR T B 720 TH B — T
TOCNF 7K 53 ik & b 7K ik 2 A L, H)%
T2 LEWNRERIEONS (B7), TOCNF 254%
fE9 % 2 & THIRT O T O&EE;IHITE, —
WRT-OREE RS 7-F FWHHRT LI EDWHETDH
LlzorEzohs (K8),

4 KMER—ILNR QA EERE

41 KMETIVA 2P R=IVX DERE

KEEZF VA ¥ 7 K=V RUHA V203, Bk (7
MEAD ZFBINT 52 LT, LTV ARVWE X
FIEATE VDS, AL OBRIIAR =V OMEEIZ X - TR
VHERDA VI, SIS, MICHR
BEINBIIHEI TR HE 2R T L9 kG
NTVwb, LPLEBFEOTX VA ¥ 7 R—= VR UIE3H

41



%‘Z? The Micromeritics No.62 (2019) 39-43

X6 TOCNF Dz Rz
Fig. 6 Film of TOCNF.
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Fig.7 Nano zirconia composite film (left: CMC/nano
zirconia, right: TOCNF/nano zirconia, ratio by
weight=50/50).
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Fig.8 SEM image of nano zirconia composite film (left:
CMC/nano zirconia, right: TOCNF/nano zirconia,
ratio by weight=50/50).
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Fig. 9 Relationship between writing situation and the viscos-
ity of aqueous gel ink ball-point pen.
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