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Studies on Pulp and Paper Making (IV)
Relation between Beating Degree and Paper Strength. (I)
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Tabte 1. Chemical components of Pulp.

No. of pulp ] Chemical components
{ ngmn 9 in Pulp ; pcntosan % in Pulp 'Total Cel]ulose ”(, in Pu]p
G ' 18.84 : 11.22 /% - S
G.: 14.67 | 10.96 72.71
G. 6.98 ; 10.65 77.82
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"ab]e 2. Experimental Resuls on Relation detween Beating Deyree and Paper Strength.

No. of |Be¢1tmg lB(—:atmtrlBagls Thick- Burqtm;3 Burst |Tensileh lBrealﬂngi tretch{Tearing \'1 ear
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GlF 1 37 12.0181.32 36 | 1.9 2.40 [ 2.07 | 1.70 2.48 ],28.10 | 157.4

v F-2| 71 22,0162.06 ! 18 2.44 | 3.93| 4.16 4.47 2.22 83:71 1 134.8

» F'3, 102 36.0169.69 17 , 3.21 | 4.61 5.32 5.0 . 2.61 94.45 | 135.5

» F4. 134 46.0 | 63.79 | 16 | 2.83 ¢ 4.43 | 4.€0 4.81 2.57 €0.02 | 141.7

» F5 1 142 51,5 68.65, 15 ' 3.78 | 550! 6.28 6.09 © 1.63 8,.99 | 128.1

» F6' 158 67.5:65.71! 14 ; 3.32 ; 505 5.42 5.50 1.54 87.35 | 106.9

» F 71 179 71.5 | €0.80 | 13 3.14 , 516 | 5.28 5,79 1.53 502,36 97.7

» F 8 i 205 77.0164.62| 15 | 3,90 , 6.04| 6.24 6.44  1.67 56. 65 87.7

» F9 243 80.0 | 74.02¢ 14 | 4.31 | 5.82 | 6.59 5,93 ¢ 1.59 66. 66 90.1

~» F10 | 360 91.0 | 61.19| 12 | 3.79 | 6.19| 7.04 7.67 . 1.37 |, 43.40 + 70.9

G3 F1: 85 18.0 | 66.77 . 19 2.81 ; 4.21 | 4.42 4.41 | 1.37 7125.01 | 187.2

» F 2 146 27.0 | 66.76 ° 8 3.42 ' 5.21 ;| 5.35 5.34 | 1.23 92.69 | 138.8

» F3] 171 33.5 ] 69.52: 8 3.66 : 5.26, 6.14 5.88 | 0.81 i 99.99 | 143.8

» F4, 241 49.0 1 67.28° 8 . 3.46 5,14 | 5.24 520 | 1.3 104.69 | 155.6

» F5, 263 | 54.0|63.22. 7 | 4.06 : 6.42| 6.51 6.87 | 1.41 86.34 | 136.6

» F6' 161 56.0 | 64.96 7 3.8 | 58| 6.8& 7.00 | 0.95 | 72.32| 119.4

»~ F7, 327 | 68.0]71.04 14 ' 479 @ 6.74| 7.18 ' 6.74 | 1.82 - 8501 | 119.7

» F 8 377 | 76.0|68.12° 7 . 4.05 : 6.951 7,53 : 7.37 | 2,02 |, 86.93 | 127.6

» F 9 40 | 85.0164.44| 5 : 4,8 | 7.57| 7.70 . 7.96 | 1.73 . 66.66 ; 103.5

Gb F1 125 16.0 | 62.69 | 10 3.39 5.41 1 4.98 | 530 | 1.62 142,98 | 228.1

» F 2 159 24.5 | 67.82 9 4,51 6.65 : 6.82 | 6.70 { 1.79 1'111.35| 164.2

» F 3 201 33.5 | 66.54 7 4.55 6.84 ; 7.69 l 7.71 1+ 1.38 |104.69 | 157.3

» F 4 225 40.5 | 64.52 6 4.72 7.32 1 6.86 ! 7.09 | 1.64 104,90 161.4

» F 5 253 51.5 | 66.47 7 4.57 6.87 1 7.09 | 7.11 | 1.52 123,03 | 185.1

» F6 260 55.0 | 71.96 € 5.81 8.07 878 | 8.13 | 1.44 {106.02| 147.3

v F 7T 303 68.5 | 63.80 7 5.19 8.13| 7.54 | 7.88 1.90 i 91.99 | 144.2

» F 8 336 79.5 | 71.12 6 6.59 9.27! 9.44 | 8.85 1.83 | 91.35| 128.3

v F9 395 89.5 | 65.09 6 9. 47 9.97  9.22 | 9.45 | 1.46 | 84.69| 120.1
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Fig. 1, Beating Times-Beating Degrees
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Résumé

1) The 1ielations between the strength of paper and the beating degree were studied.
As the samples, the neutral sulphite semichemical pulp of Pinus densiflora Sieb. et chc.
(Akamatsu), and its delignifed materials by the sodium cblorite method were used. These
samples were beated in the small laboiatorial beater by the means of free beating.

2) According to the resqlts obtained by the examinations of strength for the sheet
prepared from these samples, the curves of both tensile and bursting strength versus beating
time and the degree were not the simple quadratic curves as considered for the ordinary
shape hithereto, but were the complex shapes possessing two increasing steps.

3) On the other hand each curve of tearing strength for the same samples have roughly

an symmetrical relation with the ones of tensile and bursting strength.
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