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Yoshitsugu KiMura and Fumiyuki TeraTanI : Studies on Pulp and Paper
Making. X. On the Cooking of Japanese Red Pine by the mixed Solution
of Sodium Sulphite and Sodium Sulphide.
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Table 1. Composition of Cooking Liquor

Sample Na:S0s _ Ned50s "ol @ftong | NeaS* Retio
T P AT
S-11 34,3 16.0 0 0 16.0 0
S-12 31.0 14.5 3.5 1.6 ” 10.0
. 813 27.5 12.8 6.8 3.2 P 20.0.
S-14 23,0 10.7 11.3 5.3 P 33.0
S-15 19,0 8.9 15.5 7.2 » 4.8
S-16 13.8 6.4 20,5 9.6 ” 60.0
S-17 8.5 4.0 25.8 12,0 p 75.2
. s-18 3.5 16 31.0 14.4 ” 89.8
s-21 45.0 20. 8 0 0 20. 8 0
s22 5.0 20.8 1.6 0.8 21.5 35
. S-23 40,0 18,5 6.5 3.0 s 14,0
S-24 '34.8 16.0 12.0 5.5 p 25.6
S-25 29,3 13.5 17.3 8.0 P 374
S-26 23.8 11.0 22,8 10.5 ” 48.9
o s27 18.5 8.6 28.3 13.0 g 60. 4
S-28 9.3 4.3 37.0 17.2 ” | 80,0
S-29. 0 0 46.3 21.5 P 100, 0
s-31 56.3 26.0 0 0 26,0 0
$-32 20.5 23,6 5.3 2.4 p 9.1
S-33 47,0 21.7 9.4 4.3 p 16.6
S-34 40.3 18,6 16.0 7.4 oy 28.6
535 32,0 15.3 23.3 10,7 p 2.2
S-36 26,7 12.4 29.5 13.6 ” 52.4
S-37 21.8 10.0 . 34.8 16.0 ” 61.4
S-38 11.3 5.2 4“8 20.8 ” 80.0
$-39 0 0 56.0 26.0 P 100. 0
a moisture-free basis
Na,S

* Na,S Ratio=

Total chemical

100 (%)
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Table 2. Pulp Yield, Chemical Componeérits, pH of Spent Liquor
and Viscosity of Pulp

Sample | Yield |83 pegiqyq | Pentosan | Residual | it o000 | pH of |Relativs
in Pulp o in Pulp | Pentosan Carbohy—,ReSidual Spent | Visco-

No. % % Lignin % | - % % dP{SLe 91/;1 (é::;‘tt:ﬂ;/z— Liquor | sity
S-11 8.8 | 209 | 17.7 109 | 92 | 681 57.8 48| —
S-12 77.9 | 19.8 | 159 0.9 | 85 69,2 53.4 561 —
S-13 74.8 | 19.9 | 152 9.7 7.3 | 70.2 52.2 5.8 —
S-14. 73.1 | 21.4 | 15.6 10.6 7.7 67.9 49.6 58| —
S-15 71.1 | 22.1 15.7 10.6 7.5 | 67.2 47.8 |, 6.0 —
S-16 709 | 221 | 156 10.6 7.5 67.2 47.6 62| —
s17 | 683 | 229 | 156 10.7 7.3 | 6.3 | 452 62| —
S-18 67.9 | 223 | 152 10.7 7.2 66.9 | 45.4 6.4 —
s-21 83.5 | 21.8 | 18.2. — - U o
S22 80.9 | 215 | 17.4 . — — _ U E
S-23 72.6 | 19.2 | 13.9 — — - _ R
S-24 67.8 | 20.7 | 14.0 — — — — — —
S-25 66.9 | 21.3 14.2 — | = — — — | —
S-26 65.3 | 20.8 | 13.6 — — — — =
s-27 65.0 | 20.6 | 13.4 — | = _ — — _
S-28 61.8 | 17.4 | 10.8 — — — — —

S-29 59.3 | 14.8 8.7 — — — — — =
S31 | 811 | 208 | 16.9 99 | 80 69.2 56. 1 4.8 81,
S-32 7.4 | 171 | 12.2 9.6 6.8 73.2 52,2 5.4 —
S-33 63.g | 17.2 11.0 10.3 6.6 72.3 46,1 60| 12.5
s34 | 621 | 169 | 105 9.9 6.1 73.1 45.4 | 64 —
S-35 61. 9 17.6 10.9 16. 3 - 6.4 71.9 44,5 7.4 11.3
S-36 60.0 | 17.1 | 10.3 0.6 | 6.3 72.1 43.3 80| —
S-37 59,8 | 15.8 9.4 107 | 6.4 73.4 43,9 7.8 | 111

$38 | 55.8 | 12.0 6.7 9.9 5.5 780 | 435 | 9.0 125
S39 | 494 | 99 | 49 | 1L1 55 | 789 | 393 | 92| 10.3

* Visc'os’ities of deli gniﬁed samples prepared by sodium chlorite were measured in
cﬁprammonium solution,
(Lignin in Wood, — 27.6%
Note \(Penfosan in Wood, — 12.2 %
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Fig. 1 Na,S Ratio-Pulp Yield Fig. 2 Na,S Ratio-Chemical Constltuépts
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Fig. 4 Na;S Charged-Palp Properties

Fig. 3 Na,S Ratio-Pulp Properties S
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Table 3. Mechanical Properties of Pulp

Sample Be:_iting Beating Bz_xsis Thickness| Tensile |Breaking| Tear Burst
No. Trg?rf . D%%I;e Wg}ﬁgt 1/100mm k?g%?ﬁg: L?r;gath Fzctor Factor
S-11 550 49,0 €0.35 17 4,205 | 4.65 1243 | 4.37
S-12 375 50.0 €2, 42 16 4.864 | 5.19 148.5 | 6.22
S-13 336 47.5 €3.69 |, 14 5.279 | 5,57 162.8 | 6.89
S-14 270 56.5 63.¢5 13 5.630 | 5.87 1844 | 6.71
S-15 279 50.0 61.41 | 14 5810 | 631 2014 | 7.07
S-16 212 47.5 | €0.00 14 5.350 | 5.9 | 2095 | 7.08
S-17 244 49.0 61.20 | 14 6.110 | 6.59 19.7 | 6.73
. S-18 217 55.0 | 64.20 14 6.250 | 6.49 198.9 | 7.04
s-21 452 47.5 66. <5 18 5130 | 5.11 112.4 | 3.82
S-22 439 51,5 70.55 | 16 5120 | 4.84 123.8 | 4.64
S-23 265 5.0 | 70.C8 17 6.460 | 6.14 | 177.9 | 6.67
S-24 278 | 480 | €58 | 16 6.950 | 6.42 215.9 | 6.54
S-25 239 49,0 63.€2 | 15 580 | 627 | 2287 | 632
S26 | 231 | 530 | 67.52 | 16 6.820 | 6.79 | 2226 | 7.11
S-27 274 52.0 €5.90 | 15 | 6530 | 6.60 217.5 | 6,69
S-28.| 294 52.0 €8.29 - 14 7.120 | 6.9 224.0 7.50
$-29 250 53.0 €8.00 14 7.770 | 7.62 199.0 | 8.87
s-31 428 | 525 | 66.45 16 5.385 | 5.40 106.4 | 4.68
S-32 332 48.0 | €458 14 6.39 | 6.€0 151.2 | 6.33
S-33 360 61.5 67.07 13 7.273 | 7.23 180.2 | 7.40
s34 | 323 | 485 67.00 | 13 6.973 | 6.9 | 2.2 | 7.33
S-35 343 | 485 | €510 14 6.546 | 6.71 296.0 | 6.98
S-36 249 47,5 67.83 | 14 | 6.58 | 6.52 2701 | 7.22
S-37 254 56.0 65.16 | 13 6.4%7 | 673 | 2650 | 7.58
S-38 | . 1% | 500 | 65 64 12 8050 | 802 ‘| 2293 | 942
S-39 101 49.5 6.77 | 12 8793 | 891 2165 | 1038
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Résumé

The investigation presented here is an attempt to obtain the high yield and strong
unbleached pulp. Japanese red pine (Pinus densiflora Sieb: et Zucc.) was cooked in the
mixed solution of sodium sulphite'and sodium sulphide under the same condition as the
previous report. It was found that the burst factor of sheet related in the inverse pro-
portion to the residual lignin in the pulp, but the tear factor had the max. point at the
40~60 95 sodium sulphide ratio of the cooking liquor.

From the results of measuring pH of the spent liquor and the viscosity of the delig-
nified pulp, we found that the tear factor-was the highest value at the moderate cooking
condition causing no degradation of cellulose. | _ , _

As for the relation between the pulp yield énd the .mechanical propertiés, it is re-
cognized that the strong unbleached pulps which are equal to the chemical kraft pulp can
be obtained at the high. yield range of 60~72 9%. ’



