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Utilization of Pine Bark(II)
—Characterization of Mg- and Na-base Acid Sulfite Cooking — *!

Sung-Phil Mun - Jae-Phil Kim *?

ABSTRACT

Effects of Mg-base acid sulfite and Mg- or Na-base bisulfite on pine bark cooking were
examined. In the presence of 75 % free acid at 145 C, the rate of cooking and delignification was
improved with the increase of total acid. However, the delignification could not be achieved by 50
% or more under these cooking conditions. When cooked with 50~65 % free acid and at 155~165
¢, the rate of cooking and delignification was remarkably improved. Thus, the bark was
delignified up to 73 % when cooked for 2 hours in the presence of 50 % free acid and 24 % total
acid. Na-base bisulfite was slightly more effective than Mg - base bisulfite for cooking, giving 76 %
delignification of pine bark. However, there was no significant difference in selectivity of
delignification between Na- and Mg - base bisulfite cooking.

Keywords : Mg -base acid sulfite, bisulfite, free acid, total acid, delignification, selectivity of
delignification
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Table 1. Cooking conditions of pine bark.

S0z dosage(% of bark) 12~24
Free acid(%) 50~75
Combined acid(%) 25~50
Time to max. temp.{min) 90
Cooking temp. (C) 145~165
Cooking time{min) 30~120
Liquor to bark ratio 6
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Table 2. Effects of free and total acid on Mg-
base acid sulfite cooking of pine bark.

“Free Cooking Total SO: Cooking Yield Lignin Delignifi-

acid temp. (%of time (%) (% of cation
%) () bark}  (min) bark} (%)

30 684 363 279
60 65.1 355 29.5

12 90 641 35.4 297
120 630 352 301

30 67.0 341 323

e 60  63.6 332 341
EES 18 90 623 320 365
120 609 310 385

30 659 327 351

o4 60 621 312 381

90 60.8  20.8 408

) 120 593 290 424
30 6L4 3L8 369

. 60 589 30.9 387

90 561 297  41.0

120 553 29.8 40.8

30 59.2 292 42.0
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65 165 8 60 545 261 482

9 50.6 235 53.4
120 480 228 547

60 505 222 559

24 90 437 180 643

120 418 176 651

30 563 255 494

60 165 24 90 473 191 621
120 378 147 708
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Legend:a : 75% free acid, 145¢C,
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Fig. 1. Effect of total and free acid on delig-
nification selectivity during Mg - base
acid sulfite cooking.

Table 3. Effects of cooking temperature on
Mg-base acid sulfite cooking of pine
bark in the presence of 24% total acid.

Free acid Cooking Cooking Yield Ligmn Delignification
(%) temp.[T) time(min) (%) (%) (%)
30 60.2 27.9 44.6
60 54.0  23.7 53.0

160 90 499 211 8.1
T 120 466 182  63.9
‘ 30 563 255  49.4

165 90 473 191 621

120 397 147 7038
30 602 30.1  40.3

- 60 540 27.2  46.0

> 90 499 249  50.6
o 120 466 235 534
° 30 559 292 420

505 222 559
165 60 505 22 55

90 43.7 18.0 64.3
120 41.8 17.6 65.1
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Fig. 2. Effect of cooking temperature on delig-
nification selectivity during Mg-base
acid sulfite cooking in the presense 24%
total acid.
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Table 4. Results of Mg - and Na-base bisulfite
cooking.*

Cooking Total SO: Cooking Yield Lignin Delignification
method (% of bark) time(min) (%) (%ofbark) (%)

30 61.8  29.1 42.2

60 58.1 27.7 45.0

12 90 557 260 484

120 532 248 508

30 506 261  48.2

Mgbase 60 540 226 551

Bisulfite 90 496 200  60.3
120 461 175 653

30 575 240  52.4

s 60 508 199 605

¢ 90 455 161  68.0

_ 120 416 134 734

30 597 283 457

" 60 556 261  50.0

90 532 249 523

120 513 230 559

30 582 262  49.9

Nabase . 60 525 228  56.4

Bisulfite 0 488 190 637

120 454 163 689

30 564 242 537

2 60 508 206 605

9 458 162  69.0
o 120 404 125 762

* Cooking temperature 165C, Free acid 50 %.
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Fig. 3. Effect of cooking time on yield during
Mg- and Na-base bisulfite cooking at
different total acid.
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selectivity during Mg- and Na - bisulfite
cocking.
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