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ABSTRACT

In this study, effects of alkali swelling at low concentration below 2 percent on properties of hardwood
bleached kraft pulp (HwBKP) were elucidated. Swelling treatment of HwWBKP was performed at various
NaOH concentrations with/without beating. Then, the swelling characteristics of pulp fiber was eval-
uated by measuring the solvent retention values such as water retention value (WRV) and isopropyl alco-
hol retention value (LRV).

It was found that fiber characteristics were influenced by NaOH swelling even at low alkali concentration
and beating treatment as well. The values of WRV and LRV were decreased when the alkali concen-
tration was increased. It is the result from the decreased acidic groups of pulp which were formed during
beating. The acidic groups could be neutralized and then removed by alkali. The difference between
WRYV and LRV was decreased with increasing alkali concentration while the difference was increased
when the alkali swollen pulp was beaten. In addition, the crystalline structure of HwWBKP was almost not
changed while the crystallinity was influenced by swelling treatment at a low alkali concentration.

Keywords : Alkali swelling, water retention value, isopropanol retention value, sodium hydroxide,

beating
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7hsto] AR o R Ag-E A=Y g0 4
Hojof HgAo] g W3l TS Bt
E A A A= AR 54 E FolY
Fzo 9gFe oAk Mun} Jang 2 6-20%2] 1
TEULYR Age Y A% ZEYE (SWBKP)E
Aejsto] G o St AERL AR 27
F2E WA 7L, Fol o BV =S SIS B
oh."” Woni} Kime B A H LS of g 579 dzte|=
Aot FPFHZZS 7P 2t A 2] A WRV (water
retention value)7} 2713819 01, 1138) 7} 2l ) & of w}h
1 B3t A E o B st

2 Aol A= 2% o] 5t o] As e dze] BaA

2317t 44 540 vl AL Qe Brehan sl
E}. 0-2%9] &% 443U E & (sodium hydroxide,
NaOH) g9 o2 MGE #S A7 & WRV(water
retention value), LRV (liquid retention value), @E ¥}
A 52 BAslo] Hm AL o EAHIE R
Tk T3 7t G B S0 n A= %%
b 7}5}7] $]38)| u] 113 & 3 (non-beaten pulp) E 113}
H 2 (beaten pulp)®] &7 el FEAE A A
o, o ﬂ W& Xiﬂﬂ A O—J a3 £ le]i %
F

21 A=
211 "o

2 Aol AFEE L A 2= A Alobof A 4
o3} o} 7} Ao} Bl 4= Fwl G2} L E F I (hardwood
bleached kraft pulp, HwWBKP)E A}-&3} % t}. Fiber
wall thickness analyzer (MorFi, Techpap)& A}-§3} ¢
Do Y5 TAS 2RAAL, A9, HHE,
coarseness+ Fiber analyzer (MorFi, Techpap)& AF-&
sho] #4shoich LS T B 449 AL Table 1

Table 1. Dimensional characteristics of HWBKP fiber used in experiment

Coarseness (mg/100 m)

Fiber length* (mm)

Fiber width (zm) Fiber wall thickness (xm)

Contents 16.65 0.77

12.00 4.81

*Length weighted average
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Table 2. Processes and conditions for the alkali swelling treatments

Contents

Processes

Alkali treatment only (A)
Beating after alkali treatment (AB)
Alkali treatment after beating (BA)

NaOH solution concentration (%)
Temperature (C)

Reaction time (min)

Pulp concentration (%)

Conditions

0,0.5,1.0,1.5,2.0
23 (at room temperature)
60

5
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U

Pulp Drying at 105°C for
slurry 12 h
Weighing

Fig. 1. Water retention value (top) and isopropyl alcohol retention value (bottom) measurement process.
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Fig. 3. Changes in WRYV according to NaOH
concentration in different alkali swelling

processes.
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Fig. 4. Changes in LRV according to NaOH
concentration in different alkali swelling
processes.
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Fig. 5. Changes in the difference value between
WRYV and LRV according to sodium hydroxide
concentration in different alkali swelling
processes.
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Fig. 7. Changes in the XRD spectra according to sodium hydroxide concentration in different alkali

swelling processes.
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