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ABSTRACT

Since cellulose nanofibrils (CNF) has large specific surface area and high water holding capacity, it is
very difficult task to remove water from the CNF suspension. However, dewatering of CNF suspension
is a prerequisite of following processes such as mat forming and drying for the application of CNF. In
this study, we evaluated the drainage of cellulose fibers suspension under vacuum and pressure con-
ditions depending on the number of grinding passes. Also, the effect of the addition of cationic poly-
electrolyte on dewatering ability of CNF suspension was investigated. Regardless of dewatering con-
dition, the total drained water amount as well as the drainage rate were decreased with an increase in the
number of grinding passes. Pressure dewatering equipment enables us to prepare wet CNF mat with rela-
tively higher grammage. The cationic polyelectrolytes improved the dewatering ability of CNF suspen-
sion by controlling the zeta potential of CNF. The fast drainage was obtained when CNF suspension had
around neutral zeta potential.
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Table 1. Characteristics of cationic polyelectrolytes
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Molecular weight

Charge density”

Polyelectrolytes Mark (g/mol) (meq/e) Supplier
PEI LmPEI <2,000 6.4-6.5
HmPEI <750,000 (at pH 6) Sigma-
LmPD 100,000 - 200,000 aldrich
PDADMAC HmPD 400,000 - 500,000 59
Lo CPAM_L 22
Cationic PAM CPAM H 2,000,000 19 Songkang
" measured by particle charge detector (PCD—03, Miltek)
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Fig. 1. Pressure dewatering equipment (a) and
sample container (b).
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Fig. 2. FE-SEM images of cellulose fibers treated with the different number of passes though a grinder
((a): beaten fiber, (b): 5 passes, (c): 10 passes, (d): 15 passes, (e): 20 passes, and (f): magnified
fibers at 20 passes).
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Fig. 3. Drained water volume of cellulose fibers
suspension (0.02%) with time depending
on the grinding pass number using a vacuum

filtration apparatus.
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Fig. 4. Change in drained water amount (a) and drained water amount until 5 min (b) of cellulose
fibers suspension (2.0%) under pressure dewatering condition depending on the grinding pass

numbers.
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Fig. 7. Zeta potential of cellulose nanofibrils depending on the type and the addition amount of

polyelectrolytes.
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