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Studies onPulp and Paper-Making. VI
Relation between Lignin Contents in Pulp and Paper-Strength. (2)
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Table 1. Yields of Pulp (delignification with NaCl0O.)

No. of Experimental Condition f Yig}i ]

R T R R
Gy 0 — | — | — 5 100
Gy 2.0 0. 06 80+ 3 | 30 76.4 97.3
Gy 4.0 0.14 P 60 75.5 9. 2
G, 8.0 0.28 ” 90 74.2 94.5
Gs 16.0 0.56 PR P 71.1 90. 6
Gy 27.8 1.20 ” P 67.4 85.8

e 46.3 2.00 P p 63.8 81.3
Ge 31.6 1.27 P ‘ 61. 4 78.2
Gy 93.6 4.00 v | p 59.0 75.2
Gio 175.4 3.30 ” ; P 58. 8 74.9
G.. 57.4 1.82 %. p T 57.2 72.8
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2, of the Chemical components of varions pulp.
(delignified with NaciO,)

N.o of Yield For o }‘ig?ir{ B Pentosan ‘ Total Cellulose
Pulp Unbl. in Pulp . in Unbl. " in Pulp in Unbl. in Pulp in Unbl.
Pulp 2 , 9%  Pup ¢ % | Pulp.?, % Pulp %
G, 100 - 18.84 18. 84 11.22 11. 22 70.85 ©  70.85
G, 97.3 17,67 17. 21 11. 08 10.79 72.30 70.35
Gy %.2 | 14.67 14.11 10. 96 10. 53 72.71 69.95
Gy 94.5 12.11 11. 44 9. 98 9.43 74.74 70.63
Gy ‘ 20. 6 : 6.98 6.32 10. 65 9. 62 77.82 70.50
G, . 85.8 3. 39 2.91 10. 44 8. 96 81. 06 69.55
G- 81.3 2. 08 1. 69 10,96 8.91 86. 50 69. 51
Gy = 78.2 1.56 1.22 — - — —
Gy 75.2 1.22 0.92 11. 61 i 8.73 91,62 68.90
Gio 749  © 0.62 0. 46 ~ - — .
Gy 72.8 | 0.23 0.17 — ; — — —

Fig .2. Relation of Chemical compononts to Yield.
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Table 3. Relation of Pulp Streugth and Liguin Conteuts

No Of!,Lig;nin Beating Basis Thick- Bursting Burst Tensile Breaking Stretch Tearing Tear

Pulp IContentS Degree Weight ness Strength Factor Strength Length Strength Factor
i % SR g/m?® 1/100mm kg/cm?® kg/15mm  km % g
G;F,| 18.84 12.0 81.32 36 1.95 2. 40 2.07 1.07 2.48 128.1 157. 4
G.F,| 17.21 14.0 74.07 34 1.46 1.97 2.04 1. 84 1.88 119.4 161.1
GyF,| 14.11 18.0 66.77 19 2.81 4.21 4. 42 4. 41 1.37 125.0 187.2
Gs5F, €.33 16.0 62.69 10 3.39 5.41 4. 98 5.30 1.62 142.9  228.1
GF, 1.22 13.5 72.95 23 2.98 4,09 3.88 3. 55 1.96 179.2  245.6
GoFy 0.92 14.0 70.48 21 3. 38 4.79 4,37 4.13 2.95 194. 1 275.3
GyoF,| 0.46 1€.0 75.85 22 4.11 5.42 4.75 4.17 1.38 194.7  255.6
G, Fol  0.17 16.0 88.78 21 5.18 5.83 6. 44 4, 84 2.30 275.2  309.9
G,F5| 18.84 51.5 68.69 15 3.78 5.50 6. 28 6.09 1.63 81.9 1281
G.F;| 17.21 59.0 74.16 9 4. 17 5.70 8. 07 7.25 1.37 3.4 112.4
GyF; 1 14.11 54.0 63.22 7 4. 06 6. 42 6.51 6. 87 1. 41 86.3 136.6
GF,| 11.44 46.0 63.24 7 3.96 6. 26 6. 00 6.32 1. 40 84.9 134.2
G;F, 6. 33 55.0 71.96 6 5.81 8. 07 8.78 8.13 1.44 106.9 147.3
GyF, 2.91 61.0 65.54 5 5,41 8. 26 7.56 7.69 1.96 113.6  172.7
G:Fs 1.69 57.0 71.25 5 6. 67 9.36 9.24 8.65 2.11 132.0 185.5
GoF; 0.92 57.0 71.28 4 7.49 10.58 10.24 9. 05 2.96 146.1  204.8

Fig. 3. Relation between Pulp strength
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Résumé

1) Using the semichemical pulp of Pinus densiflora Sieb. et Zucc. (Akamatsu)
obtained by the neutral sulphite method, we investigated the relation between the lignin
content in pulp and the paper strength.

2) Eleven varied samples containing 0.17~18.849¢ of lignin were prepered by the
delignification with. sodium chlorite. The loss of chemical components other than lignin
was observed slightly.

3) As the results of the examination of the paper strength, it wasfound that the
tearing strength increased with the decreae of lignin content at any beating degree.

4) About the bursting and tensile strengths, they increased with the decrease of lignin
content at 55°SR, but they did not in crease at 15°SR even if delignified under 8% in
lignin content.

5) From these results, it was confirmed that the delignification by sodium chlorite
did not cause the degradation of cellulose and improved the softening and swelling properties

of the pulp, and farthermore, the pulp contained the least lignin showed the highest value

of the strength.
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