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ABSTRACT

Wood chips of oak(Quercus mongolica) and larch(Larix leptolepis) were treated with low pressure
steaming explosion.

Main components of exploded wood were separated with hot water and methanol extraction. Crude
lignin separated from those extractives were purified and those chemical characteristics were inves-
tigated. Andalso. lignin adhesive was prepared from crude lignin and studied those chernical char-
acteristics.

The results can be summarized as follows :

1. The purified lignin by Bjskman's method from crude lignin is about 30% in exploded cak wood

and is about 11% in exploded larch wood as a low amount.

2. The phenolic hydroxyl groups in the purified lignins are little higher than those of MWL and

molecular weight distributions of the purified lignins are some lower than that of MWL,

3. Alkaline nitrobenzene oxidation products are very low in the clude lignin but those are incresed

in the purified lignin.

4. The gravity of lignin resins(1.15and 1.13) are a little lower than that of phenol resin(1.1€) and

the compressive shering strength of lignin resins are higher than those of phenol resin.

Keywords : Steaming explosion. crude lignin, ligninadhesive, infrared spectra, molecular weight dis-
tribution, resin ratio
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Column ~ 210 % 0.4 cm glass column
Column packing materials : OV-101
Detector : Flame lonization Detector (FID)
Celumn temperature

Initial Temp. - 160TC

Program rate @ 4%C/min.

Final Temp. :192TC
Injector temperature : 250T
Detector temperature @ 250
Carrier gas : Ny, 30ml/min.
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Fig. 1. Courve of gas chromatography with trimethylsilated product of alkali nitrobenzene oxida-

tion. acetoguaiacon as a standard material.
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Table 1. Purified yield and phenolic hydroxyl group(d&) in various lignin.

(Unit : %)

EQ15-10 EQ 15-16(30) EL 20-10 EL 20-10(30)
Yield 31.2 30.6 11.3 11.8
ph-OH 0.97 0.96 1.26 1.30
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Fig. 2. Infrared spectra of purified lignin by
extracted methanol from exploded oak
wood(DEQ15-10. @EQ15-10(30)).
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Fig. 4. Estimating molecular weight distribu-
tion of MWL and purified lignin
{Exploded oak and larch wood lignin)
with methyl cellosolve solution into
through Sephadex G-50 column.
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Fig. 3. Infrared spectra of purified lignin by
extracted methanol from exploded larch
wood(DEL20-10, @EL20-10(30)).
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Table 2. Results of nitrobenzene oxidation of lignins and woods.

(Unit : %)
Quercus mongolica Larix leptolepis
Characters
EQ15-10 EQ15-10(30) EL20-10 EL20-10(30)
Wood Mill Vanillin 8.3 18.3
Syring aldehyde 20.3 -
Total 28.6 18.3
STaY 2.4 -
Explode Wood Vanillin 2.2 2.8 3.0 4.1
Syring aldehyde 6.0 6.8 - -
Total 8.2 9.6 3.0 4.1
AY 2.7 2.4 - -
Crude Lignin Vanillin 0.6 0.6 1.3 1.3
Syring aldehyde 2.3 1.6 - -
Total 2.9 2.2 1.3 1.3
AY 3.8 2.7 - -
Purified Lignin Vanillin 6.8 5.4 12.0 11.8
Syring aldehyde 19.4 19.9 - -
Total 26.2 26.3 12.0 11.8
STAY 2.9 31 - -
Note : Based on Klason lignin.
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Table 3. Ratio of phenolation.
(Unit @ %}

Species Ratio of phenolation
Methanot lignin 122.9
Alkali lignin 134.9
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Table 4. Characters of manufacture resin.

Characters

Species
Resin ratio(%) pH Gravity
Phenol 55.0 11.0 1.16
Methanol lignin 5.6 10.4 1.16
Alkali lignin 70.3 13.2 1.13
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Table 5. The result of strength test with man-
ufacture resin.

(unit: kg/cm®
Characters
Species Compressive Tensile strength
shearing strength (ke/em? '
(kg/cm?) g/em?)
Phenol 220 20.5
Methanol ligni 31.0 13.8
Alkali lignin 24.0 12.4
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