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Preparation of Pure Cellulose Substrate from Low-Grade
Woods by Autohydrolysis*'
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ABSTRACT

This study was performed to produce the high reactive lignin zero substrates from autohydrolyzed
wood resources. In chemical compositions of used raw-materials, there were significant differences
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between two species, Japanese larch (Larix leptolepis) and oak (Quercus mongolica) woods. Japanese
larch contained 25 to 35 times higher amounts of extractives than oak wood, which is mainly derived
from high content of arabinogalactan in Japanese larch wood. Oak wood has 5% lower lignin content
and 3% higher holocellulose and pentosans than larch wood. Concerned to changes in wood
components during autohydrolysis pretreatment at 22 kg/cm? steaming pressure for 5~60 min, glucose
content was constant during pretreatment, while hemicellulose and lignin were abruptly changed.
Hemicellulose fraction was decreased significantly and lignin contents increased because of its
condensation reaction with hemicellulose degradation products. The pH of hydrolyzates during
pretreatment was decreased, reached upto pH 3 and since then leveled off. In the case of oak wood,
same tendency was observed as in Japanese larch.

Autohydrolysis followed by sodium chlorite and sulfite or bisulfite pretreatment was very effective
in delignification of the substrates. In particular, two-stage delignification of autohydrolyzed woods with
alkali and Ozalkali resulted in very low lignin content substrates, such as 0~02% lignin substrate.

Keywords: Autohydrolysis, High reactive substrate, Japanese larch, Oak, Delignification, Lignin-zero
material
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Table 1. Chemical compositions of tested wood

Table 3. Changes in chemical compositions of

samples autohydrolyzed oak wood
Components Larch wood Oak wood Autohydrolysis Time  Yield Lignin
Larix leptolepis Quercus mongolica pressure, kg/cm? min. % %
Extractives 2 84.4 237
Cold-water 133 465 20 4 826 257
Hot-water 166 653 8 790 260
1% NaOH 278 213
Alcohol-benzene 550 354 2 825 254
Holocellulose 77 744 22 4 808 273
Pentosan 108 131 8 787 296
Lignin 270 224 2 784 304
cid- 386 333
soluble lignin 24 4 758 317
Ash 030 039 8 730 338

Table 2. Changes in chemical compositions of
autohydrolyzed larch wood

Autohydrolysis  Time Yield Lignin

pressure, kg/cm*  min. % %
2 837 258
20 4 815 269
8 780 271
2 803 278
22 4 796 279
8 785 311
2 743 358
24 4 © 728 369
8 710 375
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Table 4. Chemical component of effluents and
residues of autohydrolyzed larch wood
(22 kg/cm?)

Table 5. Chemical component of effluents and
residues of autchydrolyzed oak wood
(22 kg/cmd)

Autohydrolysis time, min.

0 5 10 15 20 30 60

Hydrolyzates, %

Sol. lignin - 015 167 255 406 363 312
Reducing sugars - 216 276 395 153 128 633
Organic acids - 033 042 180 381 654 707

pH 70 45 40 30 28 28

Residues, %
Klason lignin

270 279 282 305 3l4 326 349

Mannose 235 185 157 107 S5 43 13
Glucose 705 684 683 675 673 669 667
40
£ 30
2
c
&
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g
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Fig. 1. pH and chemical components as a
function of autohydrolysis time (larch
wood).
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AA Fa ool o Hn|AER QA9 7l E-
o= LA BAC &S ¢ F A F URE
B9 4 o]2F &}t oA wgo] 27|
74 glade] gake| Frtsitizt 30+20] A
ARE A gaH7) AFEEr. Faele] Bk
AL R 2xe 24 JeRYH, 279 108
otell A3 A9, 11 F 58N AR 508 &
A sieh7l 15%0] AH3HARE oA 33 A
o0 BHEAIZE 2040] AUHARE pH 352
level-offdtE @S VYERT. o)t & Fhol2
TR WatHA L 277k AN dojue
B ukgo) o8 dojuhs RogA EHa FAA
2 4 7 g AAEQ wsE kst
FAF F o Elade) e A5 AR o B
Aoz Jehtt, ol glade] ggslEe B4t
B3} whgale] BEAe ERES A7) HER
Aoz AzEd, RS AujdERe s FAES
xylose®] o] 343 #Fa=HE AR YRS
, dEYA T e} iR IR & glucose T
& w3yt gidt). Fig. 13} Table 5& vastg &
F7)4ke] A FE AAFAT ErARG oA ¥
2 Ao Jepton, o] g A= Tanahashi %
Higuchi(1983)e] B3k AAelx UX5t3 U},

il

2l



AFEA A7) bR A 98 2eE 4820k J)AY Az

Table 6. Pretreatment condition of oak wood

Chemicals, % on wood Cooking Yields,
NajSO; NaHSO; Temp. C Time, min. %
12 - 150 90 928
- 12 150 60 911
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Table 7. Autohydrolysis of sulfite-pretreated

oak wood
Autohydrolysis Time  Yield Lignin
pressure, kg/cm? min, % %
2 677 185
20 4 655 176
6 650 194
2 653 178
22 4 651 175
6 665 191

Table 8. Autohydrolysis of bisulfite-pretreated

oak wood
Autohydrolysis Time  Yield Lignin
pressure, kg/cm? min. % %

2 644 179

20 4 626 170
6 620 171
2 625 174

22 4 628 185
6 657 197
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Table 9. Effect of alkali treatment of auto-
hydrolyzed woods

NaOH Larix leptolepis Quercus mongolica
dosage %
on wood Yield, % Lignin, % Yield, % Lignin, %
1 615 162 568 125
4 568 143 543 108
10 503 122 501 816

Table 10. Effect of sodium chlorite treatment
of autohydrolyzed woods

NaClO;
dosage %
on wood Yield, % Lignin, % Yield, % Lignin, %

Larix leptolepis Quercus mongolica

5 753 205 706 179
10 678 153 034 125
20 639 114 607 865
30 54.8 656 486 345
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Fig. 2. The effect of sodium chlorite treatment
on delignification of autohydrolyzed
woods.
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Fig. 3. Effect of alkali charge on oxygen-alkali
delignification of autohydrolyzed.
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Fig. 4. Effect of autohydrolysis on delignifica-
tion of sulfite pretreated wood.
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Fig. 5. Effect of autohydrolysis on delignifica-
tion of bisulfite pretreated wood.
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