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Conversion of Woody Biomass for Utilization(Il)*!

- The Preparation of Dissolving Pulp by Oxygen + Alkali Method
from Exploded Wood -

Bu-Kug Lim™ - Jae-Kyung Yang™ - Jong-Yoon Lee™

ABSTRACT

This research was studied dissolving pulp for rayon production. which is not KP. SP methods but
steam - explosion and oxygen - alkali treatment. The variation of characterization in wood cellulose
after steam - explosion and oxygen - alkali treatment this follows.

In the oxygen - alkali treatment of exploded pine wood. yield of dissolving pulp was lower than
steam-exploded oak wood, and we have obtained dissolving pulp that high purity cellulose. but degree
of polymerization was inclined to decrease less than 200.

In the case of steam-exploded oak wood. degree of polymerization was higher than steam-explod-
ed pine wood but purity of cellulose was lower than its.

Keywords : Woody biomass. dissolving pulp. rayon. steam-explosion. oxygen - alkali treatment.
degree of polymerization, e—cellulose
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Table 1. Steam explosion condition of materials.

. Pressure Time
Materials No.

Species
pecies (kgf/cm?) (min)

Quercus mongolica  EQ25-3 25 3
EQ25-6 25 6
EQ25-9 25 9
Pinus desiflora EP 30-3 30 3
EP 30-6 30 6
EP 30-9 30 9

Table 2. Condition of oxygen - alkali treatment species
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Fig 1. Lignin content of steam exploded wood

Cooking condition

Pinus densiflora
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Liquor ratio
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Fig 2. The variation of yield and lignin content by treat-
ment time in the oxygen - alkali treatment of
steam exploded oak wood(EQ 25-6) and pine
wood (EP 30-6).

Notes ; 2\, A : Lignin, Yield (Oak);
2, @ : Lignin, Yield(Pine)
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Fig 3. The variation of yield and lignin content by sodi-
um hydroxide concentration in the oxygen -
alkali treatment of steam exploded oak wood
(EQ 25-6) and pine wood (EP 30-6).

Notes ; A, A : Lignin, Yield (Oak);
O, @ : Lignin, Yield(Pine)
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Fig 4. The variation of yield and lignin content by steam
explosion condition in oxygen - alkali treatment
of steam exploded oak wood and pine wood.
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Table 3. The characterzation of dissloving pulp by alkali concentration in the oxygen - -alkali treatment of steam

exploded oak wood(EQ 25-6).

Cooking condition Yield Lignin content a-cellulose
DP
NaOH Concentration (%) Cooking Time (hr.) (%) (%) (%)
2 1.5 45.1 8.4 90.0 376.2
4 15 40.1 45 92.9 271.7
6 1.5 343 2.1 68.3 2375

Table 4. The characterization of dissloving pulp by oxygen - alkali treatment time in the oxygen - alkali treatment of

steam exploded oak wood (EQ 25-6).

Cooking condition

Yield Lignin content a-cellulose
DP
NaOH Concentration (%) Cooking Time (hr.) (%) (%) (%)
6 1 348 24 75.0 2717
6 1.5 343 2.1 68.3 2375
6 2 34.1 1.8 62.5 201.4
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Table 5. The characterization of dissolving pulp by steam expolsion treatment time in oxygen - alkali treatment of

steamn exploded oak wood.

Cooking condition Yield Lignin content a-cellulose DP
Pressure (kgficm?) Explosion time (min.) (%) (%) (%)
25 3 36.1 59 71.2 271.7
25 6 34.1 2.4 62.5 2014
25 9 340 29 60.4 200.7

Table 6. Degree of polymerization, a-cellulose contents of oxygen - alkali treated with materials from steam explod-

ed pine wood

Steam explosin condition a-cellulose
Materials No. Dp

Pressure (kgf/cm?) Time (min) (%)
EP 30-3 30 3 186.2 91.1
EP 30-6 30 6 186.2 91.4
EP 30-9 30 9 186.2 90.2
EP 30-3* 30 3 186.2 919
EP 30-6* 30 6 218.5 92.7
EP 30-9* 30 9 186.2 920

* 2% MgCO, addition.
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