Journal of Korea TAPPI

Vol. 48. No. 3, 2016, 37-43p

ISSN (Print): 0253-3200

Printed in Korea http://dx.doi.org/10.7584/ktappi.2016.48.3.037

2z SE0l Y22l Al 22| S=7t SwBKP d+F
E40l 0|xl= Fet

ME[ - 2Bt - ZEST
(2016 58 23%), +YL(2016'F 68 13Y), AEHL(2016H 62 15)

Effects of Alkali Concentration on Fiber Characteristics of SWBKP
during Alkali Treatment in Cosolvent System

Ji-Hye Seo, Kyoung-Hwa Choi*' and Byoung-Uk Cho

Received May 23, 2016; Received in revised form June 13, 2016; Accepted June 15, 2016

ABSTRACT

Various mechanical and chemical pretreatment methods including alkali treatment,
pre—beating, enzyme treatment and oxidation treatment have been used to reduce the
production energy of the microfibrillated cellulose (MFC). Among them, alkali swelling can
be helpful to reduce the energy consumption because the internal bonding between fibrils
could be weakened. In this study, dimethyl sulfoxide (DMSO) was used as a cosolvent
to improve alkali pretreatment efficiency and the effects of NaOH concentration during
NaOH—DMSO swelling on changes in fiber characteristics of softwood bleached kraft pulp
(SWBKP) were elucidated. For alkali treatment in H20—DMSO solvents, fiber length were
decreased with increasing NaOH concentration while fiber width, curl and WRV were in—
creased. WRV began to increase at 8% NaOH solution. In addition, above 8% concentration
of NaOH, crystalline structure of pulp fibers converted from cellulose II to cellulose III by
DMSO cosolvent, Comparing the previous results with this study, it was shown that DMSO
cosolvent could promote swelling of pulp fibers and thus reduce NaOH concentration for
the maximum swelling of fibers.
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Table 1. Dimensional characteristics of pulp

fibers
Pulp Coarseness  Fiber length?  Fiber width
(ug/m) (mm) (pm)
SwBKP 248.35 2.27 31.40
YAverage fiber length (length—weighted, Lw).
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Table 2. Process and condition of the alkali swelling treatment with sodium hydroxide

Conditions Co—solvent ratio (H:O : DMSO) NaOH solution concentration (wt, %)

0

, 4

Alkali solutions o0 =50 8

13

Control: Non—swelling (Disintegration only)
Pulp concentration (%) 5
Reaction time (min) 60
Temperature (C) 23 (at room temperature)
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Fig. 1, Effect of NaOH concentration on av—
erage fiber width in the H;O—DMSO
system,
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Fig, 2. Effect of NaOH concentration on av—
erage fiber length in the H,O—DMSO
system,
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Fig, 3. Effect of NaOH concentration on fiber
curl in the HL O—DMSO system.,
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(A) Non—swelling

(C) 4% NaOH (in H,O+DMSO)
Fig. 4. Microscopic images of SWBKP fibers during alkali swelling treatment in H;O—DMSO cosol—
vent system,
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Fig. 5. Effect of NaOH concentration on WRV
of pulp in the HL O—DMSO system.
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Fig. 6. Effect of NaOH concentration on the
XRD spectra of pulp fibers in the
H,O—-DMSO system.
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Fig, 7. Effect of NaOH concentration on the
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