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Effect of Anthraquinone in Soda Pulping of Red Gum Wood
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ABSTRACT

Effects of anthraquinone to soda cooked at active alkali 18% and temperature 170°C,
Eucalyptus camaldulensis were to the rates of delignification and some pulp properties: breaking
length, bursting strength, tearing strength and folding endurance. The delignification and pulp
properties from 0.1% anthraquinone were better than 0.05% anthraquinone and straight soda
cooks and they revealed a similar result to 0.5% anthraquinone and sulfate cooks.
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Pulping processes

Soda Soda-Anthraquinone Sulfate

Active alkali, %

Sulfidity, %

% Anthraquinone added
Liquor to wood ratio
Maximum temperature, °C

Time to maximum temperature, min

18 18 20
0 0 30
0 .01-.50 0
4:1 4:1 35:1
170 170 170

60 60 60
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Table 1 Symbols of soda, soda-anthraquinone and sulfate cooks of red gum wood at 170° C and

different cooking time.

Cooking time, min

Processes
30 60 9% 120 159 180
Soda - — SO-9 SO-12 SO—-15 SO-18
Soda-anthraquinone, % anthraquinone added
0.01 - SA (.01) -6 SA (.01) -9 SA (.01) —12 SA (.01) ~15 -
0.05 SA (.05) =3 SA (.05) —6 SA (.05) =9 SA (.05} —12 - -
0.10 SA (.10) =3 SA ((10) —6 SA (.10) =9 SA (.10) —-12 - -
0.20 SA (.20) -3 SA (l20) —6 SA (.20) -9 SA (.20) —12 - -
0.50 SA (.50) -3 SA (.50) -6 SA (.50) -9 SA (.50) —12 - -
Sulfate SU-3 SU-6 SU-9 SU-12 - -
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Table 2 Pulping yield and Kappa number of red gum pulps from soda, soda-anthraquinone and

sulfate cooks.

Treatments* Pulping yield, % Reject, o, Kappa No.
SO-9 49.22 0.51 66.31
SO-12 47.58 0.22 45.32
SO-15 45.55 0.13 53.36
SO-18 45.03 0.10 45.50
SA (.01) -6 50.12 0.95 60.12
SA (.01) -9 49.95 0.22 43.56
SA (.01) —12 49.79 0.24 40.07
SA (.01) —15 45.59 0.11 33.55
SA (.05) -3 49.07 3.93 63.10
SA (.05) —6 48.53 0.41 32.68
SA (.05) -9 48.68 0.17 29.45
SA (.05) —12 48.41 0.13 27.70
SA (.10) -3 51.34 0.65 41.68
SA (.10) -6 48.82 0.68 27.63
SA (.10) -9 48.07 0.68 27.30
SA (.10) ~12 47.76 0.14 24.06
SA (.20) -3 50.34 0.66 35.58
SA (.20) -6 49.22 0.16 28.60
SA (.20) -9 48.18 0.17 24.28
SA (.20) —12 48.49 0.06 23.48
SA (.50) -3 50.75 0.40 32.16
SA (.50) —6 48.85 0.28 23.20
SA (.50) -9 49.15 0.28 25.37
SA (.50)—-12 47.98 0.05 18.95
SU-3 46.83 0.08 21.75
SU-6 45.33 0.00 17.81
SU-9 46.09 0.00 19.01
SU-12 44,78 0.00 15.64
*See Table 1.
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Figure 1 Effect of cooking time to Kappa number in red gum pulp from soda, soda-anthraquinone and sulfate cooks.
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Figure 3 Lignin in pulp from soda, soda-anthraquinone and sulfate cooks of red gum wood at different cooking time.
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Table 3 Freeness of red gum pulp from soda, soda-anthraquinone and sulfate cooks refined by

PFI mill at different rotations.

Pulp freeness refined at revs x 107

Treatments

0 1.0 2.5 5.0 10.0 15.0
SO-9 744 642 557 476 362 239
SO-12 617 509 434 376 234 162
SO-18 681 510 413 345 226 169
SA (.05) -3 763 630 560 487 353 353
SA (.05) -6 687 483 413 307 207 184
SA (.05) -9 598 431 400 301 210 204
SA (.05) —12 594 422 348 286 198 169
SA (.10) -3 700 - 325 258 170
SA (.10) -6 616 — 290 230 120
SA (.10) -12 575 - 265 131 173
SU-3 576 - 351 236 -
SU-6 566 - 350 230 -
SU-12 571 - 301 251 -
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Figure 4 Physical properties of red gum pulp from a soda-anthraquinone cooks at .10% anthraquinone and one hour.
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Figure 5 Breaking lenght of red gum pulp at different freeness from soda-anthraquinone cooks.
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Table 4 Physical properties of unrefined and refined pulp at freeness of 200, 300 and 500 ml CS
from soda, soda-anthraquinone and sulfate cooks of red gum wood.

Cooking processes

Items
SO SA (.05) SA (.10) SU
Thickness, mm
Unrefined pulp .167—.173 137 .168 134 - .166 .134—.140
500 ml .130—.136 .090—.132 122-.134 127 -.128
300 ml .100—.118 .098 —.100 .098 — .106 .096 — .098
200 ml - .093—-.126 .072—.105 .092 —.092
Basis weight, g/m’
Unrefined pulp 56.4—57.7 54.7-57.8 59.4-61.9 62.1-63.7
500 m! 54.0-56.4 52.7—-60.0 60.0—-61.8 62.6—63.4
300 ml 54.6 - 57.0 55.0-55.5 60.8 —63.7 62.4—-64.0
200 ml 55.8—-57.4 54.4-56.4 61.0—-66.6 62.5-62.5
Density, g/cc
Unrefined pulp 33-.34 35— 41 40— .49 47— .49
500 ml 42— .44 43— .47 .53-.56 .54—.56
300 ml .48 —.56 .55—-.56 64— .68 T1-.72
200 ml .56 —.60 55— .61 66—.73 75-.75
Breaking lenght, km
Unrefined pulp .34-.39 23— .66 .98 -2.06 1.56 -2.05
500 ml 1.50-1.70 1.60-1.90 2.70-3.20 2.50-3.20
300 ml 1.80-4.20 3.30-3.80 5.20—-5.60 5.40—-5.80
200 ml 1.50—-3.80 3.20-4.70 5.80—6.30 6.10~6.10
Burst factor
Unrefined pulp 0-1.65 1.39-6.68 3.74-114 8.17-11.5
500 ml 9-13 14—18 20~-26 17-25
300 ml 21-35 36—-46 45-51 50—56
200 ml 35-39 40-42 58 -60 67— 67
Tear factor
Unrefined pulp 19.9-20.8 20.2-44.2 25.7-39.4 36.1-67.8
500 ml 6175 51-78 60—70 56 —84
300 ml 77 -85 92 -95 91-98 86— 113
200 ml 8488 84-91 98 — 100 106 — 106
Folding endurance
Unrefined pulp 0 0-1 1-2 1-2
500 ml 2 2-4 25-35 15-30
300 ml 5-21 15-19 76— 120 65— 160

200 ml 26-32 25-90 170240 275
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