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Studies on the High-yield Pulping of Tropical Woods
II. On the Kraft Semi Chemical Pulping

Kenzi KiTacawa and Hiroko ITo

(Laboratory of Forest Products Chemistry)
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Table 1. Effect of cooking chemicals on properties of semi chemical pulps

liquor to wood ratio, 4.0:.1

NSSCP BSSCP KSCP

g Na, SO, NaHSO, | NaOH
pe Cooking liquor % 14.3 16.9 5.5

E Na,CO, | Na,SO, | Na,S
S 1.9 0.8 1.8

%0

E_ Cooking temperature °C 180 180 170
E Time at max. temp. min. 150 60 30
pH, terminal 7.5 4.1 —
Yield % 68.0 64.3 66.8
Roe number 16.4 12.6 16.9
» | Basic weight gm/ m? 57.5 55.3 57.8
< | Density gm/ cm? 0.53 0.58 0.56
— | Breaking length km 3.53 3.12 4.43
.9 | Burst factor 2.02 1.81 2.51
z & | Folding endurance (MIT) 130 88 530
® © | Tear factor 108 87 125
‘8 Compression factor 17.5 17.0 21.4
5 Stiffness mg 875 667 868
5 | Elongation % 3.3 2.3 3.1
'_g' Freeness (CSF) ml 399 399 407
~ Beating time min. 180 140 180

Table 2. Fractionation of various semi chemical pulps

Size of sieve Rate of fractions %
(mesh) NSSCP BSSCP KSCP
~ 16 11.4 2.1 10.9
16 — 24 53.7 51.4 48.3
24 ~ 42 22.8 26.5 23.8
42 ~ 80 4.4 8.9 10.1
80 ~ 7.7 11.1 6.9

2. NSSCP & KSCP ot
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Fig. 1 Effect of pulp yield on breaking length of SCP
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Table 5. Effect of sulphidity on properties of KSCP from
Apitong
Pulping conditions: liquor to wood ratio, 3.7: 1;

cooking temperature, 165C ; active alkali,
33 gm/1 (as Na,0)

A-1 A-2 A-3 A4

w0 & |NaOH (as Na,0)  gm/1 33.0 29.7 26.4 23.1
5= NS (as Na,0) g/l 0 3.3 6.6 9.9
S Sulphidity % 0 10 20 30
Time at max. temp. min. 90 70 70 80
Yield % 73.9 73.7 T71.8 173.2

{ Basic weight gm/ m? 60.2 57.2 62.0 57.8

é% Density gm/cm® | 0.43 0.43 0.45 0.46
: Breaking length km 3.53 4.00 5.40 5.73
- | Burst factor 1.96 2.16 2.81 2.73
2 Tear factor 119 120 152 143
% Folding endurance (MIT) 37 61 110 160
is] Compression factor 17.6 18.2 20.4 18.8
Stiffness mg| 764 660 778 681
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Table 6. Effect of active alkali on properties of KSCP from Apitong

Pulping conditions: liquor to wood ratio, 3.7: 1; cooking
temperature, 165°C; sulphidity, 10%

A-5 A6 A-7 A-8|A-9 A-10 A-11

20 § | Active alkali (as Na,0)gm/1| 33.0 39.0 45.0 51.0(39.0 45.0 51.0
= = | NaOH (as Na,0) gm/1 29.7 35.1 40.5 45.935.1 40.5 45.9
S Na, S (as Na,O) gm/1 3.3 3.9 4.5 51| 3.9 4.5 5.1
Time at max. temp. min. 90 6 0 0 50 25 10
Yield % 71.4 70.8 72.7 70.6|66.2 66.3 65.2
Basic weight gm/m* | 61.1 58.7 58.8 60.9|60.8 60.5 63.5

,é- Density gm/cm®| 0.42 0.42 0.42 0.42|0.42 0.43 0.43
: Breaking length km 4.01 3.89 3.77 3.98)4.45 4.68 4.33
: Burst factor 2.29 2.30 2.09 2.16|2.58 2.70 2.81
-g Tear factor 127 116 128 106 141 136 156
2 | Folding endurance (MIT) 60 54 43 46| 110 93 85
i Compression factor 17.7 16.9 17.6 18.5/18.9 17.6 18.9
Stiffness 763 704 805 722| 656 692 662

Table 7. Effect of cooking temperature on properties of

KSCP from Apitong

Pulping conditions: liquor to wood ratio,
3.7: 1; active alkali, 33 gm/1 (as Na,O);
sulphidity, 10%; time to max. temp. 90 min.

A-12 A-13 A-14 A-15

Cooking temperature C 155 165 175 185
Time at max. temp. min. 200 90 45 16
Yield % 70.8 71.4 70.9 70.8
Basic weight gm/m? 62.8 61.1 63.1 63.7

3. | Density gm/cm® | 0.46 0.47 0.46 0.47
& Breaking length km 5.15 4.81 4.93 5.23
8 | Burst factor 2.94 2,79 3.12 2.8l
& | Tear factor 139 137 145 152
5 | Folding endurance (MIT) 140 130 150 140
5 | Compression factor 19.8 18.7 20.1 20.9
Stiffness mg 834 788 740 823
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Summary

The tropical hard wood’s neutral sulfite and kraft semi chemical pulps were prepared in the yield
range of 85~65%, and were compared in their strength characteristics as a corrugating medium.

The kraft semi chemical pulps gave much weaker breaking length than that of the neutral sulfite
semi chemical pulps when the yield was over about 70 %, but pulp yield was noted to have little
effect on compression factor and stiffness.

Owing to the fact that the more increased was the sulfidity of the cooking liquor, the more
significant was the increase in the pulp strength, it was ascertained that the sulfidity of the cooking

liquor is the most important factor giving effect on the kraft semi chemical pulp.



