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Conversion of Woody Biomass for Utilization(1)
- The Preparation of Dissolving Pulp from Mechanical Pulp™ -

Jae-Kyung Yang?, Bu-Kug Lim", Jong-Yoon Lee"

ABSTRACT

Dissolving pulp is a low yield(30~35%) bleached chemical pulp that has a high
cellulose content (95% or higher) suitable for use in cellulose derivatives such as rayon,
cellulose acetate.

This research was studied for dissolving pulp preparation as the raw material of viscose
rayon from commertial pulps.(TMP, GP, DIP) In the change of pulp(cellulose)
characteristics after sodium hypochlorite and solvolysis treatment. the following results
were obtained.

In the case of sodium hypochlorite pretreatment, we have obtained pulp that high
purity cellulose, but degree of polymerization was inclined to decrease less than 170 ~
240.

Comparing sodium hypochlorite pretreatment and solvolysis pretreatment, solvolysis
pretreatment is superior to sodium hypochlorite process for making dissolving pulp.

We think that the low degree of polymerization of cellulose because of increasing
degradation of cellulose during delignification treatment.
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Table 1. Conditions of solvolysis cooking.

Solvent composition(v/v) Cresol : Water = 7: 1
Pulp weights(g) 5
Liquor : pulp(g/g) 7:1
Cooking temp.(t) 190, 200
Cooking time(min.) 60
Catalyst 2% acetic acid
0.05-0.1% phosphoric acid
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Table 2. Chemical composition of pulp. (%)

Materials ~ Carbohydrate Lignin  ASL.* Ash

GP 66.3 30.2 0.4 3.1
TMP 74.3 249 04 04
DIP 67.5 254 04 6.7

Note : * - Acid soluble lignin.
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Table 3. Sugar composition of pulp measured by alditol-acetate method.

Sugar composition(%)

Materials

Rhamnose Arabinose

Xylose

Mannose Galactose Glucose

T
T
T

GP
‘TMP
DIP

1.3
1.0
2.0

6.8
4.7
13.1

14.6
12.5
5.3

T
T
T

71.3
81.8
79.6

Note : "~ trace, below 0.1%.
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Fig. 1. The change of lignin content on the pulp
treated with 1.0% sodium hypochlorite.
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Fig. 2. The change of lignin content on the pulp
treated with 2.0% sodium hypochlorite.
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Fig. 3. The change of lignin content on the pulp
treated with 3.0% sodium hypochlorite.
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Table 4. Yield and lignin content of the pulps which are
delignified with 1.0% sodium hydroxide(temp. 20
€. 2.0hr.) after 2.0% sodium hypochlorite(temp.

50%¢, 1.5hr.)
Materials Yield(%) Lignin content(%)
GP 55.2 25
TMP 576 1.0
DIP 59.1 45
(56)
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Table 5. Yield and lignin content of pretreated pulp with solvolysis cooking

. Cooking : .

Materials temp () Catalyst Yield(%) Lignin content(%)

190 ) 0.05% P.A* 59.5 204

0.10% P. A.** 53.5 8.4

GP 200 0.05% P. A. 42.1 4.0

0.10% P. A. 41.0 1.6

2.00% A. A. 40.6 24

190 0.05% P. A. 59.9 16.0

0.10% P. A. 50.8 114

T™P 200 0.05% P. A. 436 2.2

0.10% P. A. 404 0.6

2.00% A. A. 54.7 5.0

190 0.05% P. A. 65.0 10.8

0.10% P. A. 60.2 74

DIP 200 0.05% P. A. 51.8 10.0

0.10% P. A. 48.0 4.8

2.00% A. A. 63.5 3.7

Note : * - Phosphoric acid
** - Acetic acid
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Table 6. The characterization of pretreated pulp with sodium hypochlorite

Sugar composition(%)

Materials  Yield(%) Lignin DP.’ a—cell.”
Glucose (%) Xylose  content(%) Mannose
GP 54.5 2.1 211.1 93.5 2.7 5.0 92.3
TMP 57.2 0.7 172.6 94.8 14 55 93.1
DIP 60.7 4.2 232.5 91.3 76 1.7 90.7

Note : * - Degree of polymerization
** — a—cellulose content.

Table 7. The characterization of pretreated pulp with sodium hydroxide after sodium hypochlorite

Sugar composition(%)

Materials  Yield(%) Lignin DP’ a-cell.”
Glucose (%) Xylose  content(%) Mannose
GP 55.2 2.5 268.5 91.5 3.1 3.9 93.0
T™™P 57.6 1.0 245.5 93.2 1.3 6.0 92.7
DIP 59.1 4.5 284.6 90.4 6.9 1.4 91.7

Note : * - Degree of polymerization
** — a—cellulose content.
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Table 8. The characterization of pretreated pulp with solvolysis cooking

Sugar composition(%)

Materials Catalyst  Yield(%)  Lignin DP’ . ecell”
Glucose(%) (%) Xylose content(%) Mannose
01%PA™ 41.0 1.6 305.9 92.6 2.8 3.1 9.1
20% AAM™™ 406 24 359.1 90.2 24 2.7 94.9
0.1% P.A. 40.4 06 2185 94.8 1.2 41 9.1
2.0% A.A. 54.7 5.0 393.3 91.6 1.0 40 95.0
0.1% P.A. 48.0 48 254.6 85.7 7.1 1.2 91.7
2.0% AA. 63.5 3.7 4421 84.0 6.4 14 92.0
Note : * - Degree of polymerzation

*%

- a-cellulose content
* - Phosphoric acid

**#** — Acetic acid

(58)
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