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The Separation, Purification and Utilization of
Wood Main Components by Steam
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—Low Pressure Steaming Explosion and Separation of
Wood Main Components —
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ABSTRACT

Wood chips of oak (Quercus mongolica) and larch(Larix leptolepis) were treated with a relatively
low pressure steam{10~20 kg /cm?) for 10~20 min (first-stage),and then increased pressure up to
30kg /cm? for 30 second (second-stage), and steam pressure was released intentionally to air,

Main components of exploded wood were separated with 1% NaOH and hot water-methanol.

In this work, the more effective low pressure explosion condition and separation method of
wood main component were investigated,

The results can be summarized as follows:

1. The yields of exploded wood were generally decreased with increasing steam pressure and reac-
tion time,

2. The proper condition of steam explosion in low pressure for the separation of wood main
components was 15kg /cm?—10 min. in oak wood and 20kg /cm?—10 min., then 30kg /cm?—0.5
min, in larch wood.

3. The 23% of clude hemicellulose was obtained from the exploded oak wood which was treated
with optimal condition,

4. In the case of hot water-methanol extraction, the ratio of delignification was 14~23% in the
exploded larch wood and 42~55% in the exploded oak wood.

5. The methanol was more effective than 1% sodium hydroxide solution for extraction of lignin
from exploded wood.
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Table 1. Condition of steam explosion.
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Explosion conditions

Species Sample No. - —
Pressure(kg /cm?) Time (min. )
EQ15-10 15 10
EQ15—-20 15 20
EQ20—10 20 10
4 EQ20-20 20 20
Quercus mongolica EQ15—10(30) 15(30)* 10(0.5)*
EQ15—20(30) 15(30) 2000.5)
EQ20—10(30) 20(30) 10(0.5)
EQ20—20(30) 20(30) 20(0.5)
EL15-10 15 10
EL15—20 15 20
EL20—10 20 10
. , EL20—20 20 20
Larix leptolepis EL15-10(30) 15(30) 10(0.5)
EL15-20(30) 15(30) 20(0.5)
EL 20— 10(30) 20(30) 10(0.5)
EL20-20(30) 20(30) 20(0.5)

Pressure & time of additional treatment.
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Fig. 1. The separation method of main wood
components of steam exploded wood.

d3+3 T dapA ¢l methanol 2 HA o
vl 1:109] Y2 2A0EY FE2F €549 g2
oko] methanol® &34, alkali &2 1%
alkali 898 oin] 1:102.8 2294 2A17 F
ot el FE ogupa)7|n, oide HClE 378k
pH 42 x3 st 4542 & hemicellulose %
AAR £ ligning 343t &, dnAFH

I ER A EBE

3.1 R#L] —DHF U M IR

Al 2 Gd 4] AUwkE A Hab= Table 2
of Yehfizich
W 2 g4 2528 JYFo] AR B ¥
YA {71 8A 2 alkali &5 v|EH o,
AdtRel ddd w5 v1Ee BAdne {AL
shaE

2o pAGEA e MzhRel A9 glu-
cose, xylose?] o2 FA UEldth 129
hemicellulose®) 80~90% 7} xylanS 2 -4 = of
Qo xylosed] thH¥-E-& xylandA FalE 2
o8 H7rect

el $ol A+ glucose, mannose?] T
A Jebgol o2& AY4A hemicellulose?
z47} glucomannan® 2 60~70% & 2A|3}7]
oo mannose® THEFo] A Uehd Fo=E
e, 53], G FAells 2 A T arabi-
nogalactano] tha -5 Hoi e Aoz ¢ A
$t31, YA O & arabinosedl thdl galactoseg]
ga)E 1:2.6~0.88 43H oz B A
T Ax o9} AL Ut

Table 2. Chemical composition of oak and larch woods.

Species Quercus mongolica Larix leptolepsis
Cold water extract 3.7 6.2
Hot water extract 5.6 8.1
Ethanol-benzene extract 2.1 1.9
1% NaOH extract 21.8 21.8
Klason lignin 20.8 27.0
Ash 0.5 0.2
Arabinose 0.4 1.7
. Xylose 17.2 4.2
Sugar composition Mannose 11 1.7
(%) Galactose 0.9 6.8
Glucose 49.4 46.3
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Table 3. Yields of explosion and extraction of
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oak and larch wood with various steaming

conditions,
Hot water-Methanol % Alkali
Species nsuﬁilfs Yields __extract (%) chfract (%)
as Table 1. (%) Crude Crude Crude Crude
hemicellulose hignin hemucellulose lignin
15— 10 89.0 17,8 25.2 11.4 21.5
15— 20 88.2 13.0 25.7 8.2 28.6
20 — 10 85.3 13.8 22.8 6.4 27.9
) 20 — 20 83.8 8.5 19.9 2.4 26.8
Quercus mongolica
15 — 10(30) 83.1 23.6 13.1 14.5 24.6
15 — 20(30) 85.3 12.0 15.1 5.4 26.3
20 ~ 10(30) 83.6 13.0 19.1 59 29.4
20 — 20(30) 80.3 9.3 16.8 2.7 30.4
15— 10 - 17.8 31 11.4 4.1
15—20 98.7 14.0 3.2 7.4 4.8
20 — 10 80.2 13.3 3.9 6.1 8.0
. . 20 — 20 79.0 8.8 2.8 0.6 6.7
Larix leptolepis —
15 — 10(30) - 17.5 35 8.9 6.7
15 - 20(30) 90.8 15.6 5.0 8.3 8.7
20 — 10(30) 95.5 15.5 5.1 6.7 11.3
20 — 20(30) 84.5 9.3 4.4 1.5 94
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Table 4. Lignin contents of exploded wood and extractive residues with methanol and 1% alkali of

exploded wood,

Sample General Exploded Residues of Residues of
Species numbers wood meal wood methanol 1% alkali
as Table 1 (%) (%) extraction(%) extraction{%)
Quercus mongolica 15 - 10 20.8 421 20.6*(51.1**) 29.5*(26.9**)
15—20 49.0 21.6 (55.9) 25.3 (48.4)
20—~ 10 18.2 22.32 (53.7) 17.4 (63.9)
20— 20 51.4 29.7 (42.2) 27.4 (46.7)
15 — 10(30) 44.9 22.6 (49.7) 26.9 (40.1)
15 — 20(30) 48.8 26.0 (46.7) 28.4 (41.8)
20 — 10(30) 51.2 23.6 153.9) 22.8 {55.5)
20 — 20(30) 51.8 29.2 (43.6) 26.5 (48.8)
Larix leprolepis 15—~ 10 27.0 45.6 34.9%(23.5**) 39.2*(14.0"*)
15 — 20 49,1 30.1 (20.4) 42.3 (13.8)
20— 10 50.2 40.6 (19.1) 42.9 (14.5)
20 — 20 54.1 46.3 (14.4) 50.0 ¢ 7.5)
15 — 10(30) 44.3 34.8 (21.4) 39.7 (10.4)
15 — 20(30) 49.2 38.0 (22.8) 41.3 (16.1)
20 — 10(30) 48.6 38.3 (21.2) 40.7 (16.3)
20 — 20(30) 57.3 46.7 (18.5) 47.7 (16.8)

* Based on weight of exploded wood.
** Ratio of delignification
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