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Utilization of Pine Bark( I )
—Chemical Compositions and Characterization of

Ca-base Acid Sulfite Cooking of Pine Bark — *!
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ABSTRACT

The chemical compositions of pine bark from mechanical pulp industry were determined, and ef-
fect of Ca-base acid sulfite on bark cooking was investigated under various conditions. The pine
bark was composed of 39.5 % alkali extractives, 50.3 % lignin, and a small amount of carbo-
hydrate. The contents of alkali extractives and lignin were remarkably higher than those of pine
wood. The bark was composed of high content of arabinose and xylose, while the wood was
composed of high content of mannose,

When pine bark was cooked with 75 % free acid at 145 %, the rate of cooking and deligni-
fication was improved with the increase of total acid, but it was veryv difficult to delignify the
bark by 50 % and over under these conditions. In the presence of 60~65 % free acid and at
155~165 ¢, initial cooking rate, delignification, and delignification selectivity were considerably
increased, but condensation reaction of lignin was considerable at the end of cooking. Therefore,
it was shown that pine bark was very difficult to delignify by the Ca-base acid sulfite cooking.

Keywords : Pine bark, Ca-base acid sulfite cooking, free acid, total acid, delignification, conden-

sation
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Tabte 1. Cooking conditions of pine bark.

SO dosage (% of bark) 12~24 B
Free acid{%) 60~75
Combined acid(%) 25~40

Time to max, temp.(min) 90

Cooking temp. () 145~165
Cooking time {(min} 30~120
B m[r,iﬁqgor to bark ratio 6
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Table 2. Chemical compositions of pine wood

and bark.
Wood Bark
Ash (%) 0.2 1.4
Extractives(%)
1% NaOH 19.7 39.5
Alcohol-benzene 8.1 5.8
Cold water 3.1 N.D*?
Lignin{%)
Klason 27.3 48.7(25.3)*3
AS L+ 0.4 1.6(0.4)**
Sugar composition(%5)**
Rhamnose 0.1 0.5
Arabinose 1.6 4.8
Xylose 5.6 6.4
Mannose 139 4.1
Galactose 4.2 4.2
Glucose 47.1 29.6

*]

. Acid soluble lignin,

*2 : Not determined,

*3 1 After extraction with 1 % NaOH,

: Percent on original carbohydrate content.
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5:Galactose, 6:Glucose, 7: Internal standard.

Fig. 1. Gas chromatogram of sugar compo-
sition of pine wood(A) and bark(B).
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Table 3. Effects of free and total acid on Ca-
base acid sulfite cooking of pine bark,

Free Total SO» Cooking Yield Lignin Delignifi-

acid (% of time (%) (%of cation
(%) bark) (min) bark) (%)
30 69.1 37.0 26.6
12 60 65.6 36.4 27.7

90 64.7 36.3 27.9
120 63.9 36.3 27.9

30 68.3 35.3 29.9

75 18 60 654 34.0 315
(145T) 90 64.7 33.0 34.5
120 634 32.5 35.5

30 67.8 33.8 32.9

o4 60 64.7 317 37.1

90 62.2 30.8 38.8

120 60.8 29.5 41.4

30 63.4 33.0 34.5

12 60 60.8 32.1 36.3

90 56.9 30.6 39.3

120 59.7 32.9 34.7

30 61.0  29.7 41.0

65 18 60 56.7 27.2 46.0

(165C) 90 542 257 49.0
120 57.5 304 39.7
30 596.5 24.1 52.2
60 526 231 54.1
90 53.1  27.7 45.0
120 58.4 29.4 41.6
30 58.7 28,7 43.1
24 90 52.0 239 52.6
120 56.4  26.8 46.8
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Table 4. Effects of cooking temperature on Ca-
base acid sulfite cooking of pine bark
in the presense of 24% total acid.

Free Cooking Cooking Yield Lignin Delignifi-
acid temp. time (%) {(%of cation
(%) () (min) bark) (%)

30 56.5 241 52.2
60 52.6 23.1 54.1
90 531 27.7 45.0
120 584 29.4 41.6

30 61.0 29.5 41.4

65 160 60 56.9 268 46.8
90 545 246 6l.2

120 53.6 23.3 53.8

30 63.2 301 40.3

- 60 59.2 27.9 44.6
90 57.0 26.1 48.2

120 55.9 26.0 48.4
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Fig. 2. Effect of total and free acid on delig-
nification selectivity during Ca-base
acid sulfite cooking.
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Fig. 3. Effect of cooking temperature on delig-
nification selectivity during Ca-base
acid sulfite cooking in the presense of
24% total acid.
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