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Studies on the High-yield Pulping of Tropical Woods
I. On the Neutral Sulfite Semi Chemical Pulping

Kenzi Kitagawa and Yasuichi Kanasaki
(Laboratory of Forest Products Chemistry)

=

b E

HFN 48 FEE DA DA RIL, BTED 50 % %k
Ao ZOWANHNDOZ5 7 U ERIEN S D
1, 40 ZBLIEE 25> TN AY,

9 U3z DE L HBIM, ABRA L U THEAX
n, NAUFPHELUTRIBEAEFERIN TN, %
OHEME LT, 77 o8B V70T 2 30ICESR
IN HHIAEREE, HENE, (EHREH 2 ITRERE
TAHLNAEEAREREVEF SN TN 3EY. BED
U HOBEEIE, Tk 5 REEY X5 1c—F
EEDTWADEEDN 5.

U URKERDOD -5, Z0OFH L 2HENITK
DT NiE S bR E UT, BELEEMD
R, L RBMROEMOFBLEMIFEINh 3L
ERkEP T,

MV I RMEEDOHRT, BELLKR
B R — Vi LA ® T4 § AV P OB R It
WT, BBRERPATIRINICEDIZITIEA L N
Y. 2 CTHEOMMEMIZOWT, hY:EpiEREE R
2Tl T, Bonic SO RS B S0
L, ZOERERPWHET A E2HNE UTHERBN
MEPHBESELN. CTTREELT, TOADE

SR DRES 2T 0T,
= B
1 &AM

W7 o7 THEEINIAME UTREN L7 2%
# & FH(Diptercarpaceae) iT/E 9 A#ifd 5, White
lauan (Pentacme), Red lauan (Shorea), Lumbor

*FAMKEBEE (REZREEGFR24L)

57

(Shorea), Apitong (Dipterocarpus), Palosapis
(Anisoptera), Kapur (Dryobalanops) o 6 ¥
&, HBEARE U TEELRIER v 7 (Carpinus), o
Z 72,8 (Betula), 4 (Castanopsis) O 3FEE»
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various species
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Pulping conditions and properties of semi chemical pulp from

Pulping conditions: liquor to wood ratio, 3.7: 1; cooking temperature, 180°C; time of

penetration at 120°C, 90 min.

T White | Red . Palo- Horn- .
T lauan | lauan Lumbor{Apitong sapis Kapur beam Birch
bo T
5 | Na,SOy (as Na,COD% | 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0
-g =} Na,CO, % 0 0 0 1.9 1.0 0.6 2.7 6.6
8._9: pH, terminal 8.1 8.6 8.5 7.5 8.0 8.0 7.4 8.4
Time at 180°C* min 150 150 150 150 150 150 90 90
Yield % 70.8 66.7 68. 4 68.0 69. 8 65. 8 68.5 65. 8
Roe number 13.8 17.7 17. 4 16.4 14. 3 16.7 9.1 9.1
— Basic weight gm/m? 55.9 57.2 55.0 57.5 55.8 55.0 55. 6 57.3
=] Density gm/cm? 0. 56 0. 58 0. 55 0.53 0.52 0. 45 0.73 0.74
o Breaking ength km | 5.14 4,77 4.68 3.53 4.13 2.81 5.74 6.56
o« &, | Burst factor 3.33 2.71 2.69 2.02 2.37 1. 36 3.61 4. 26
©= | Folding endurance(MIT)| 280 91 140 130 120 10 1840 4070
o & | Tear factor 147 91 107 108 114 72 104 | 96
2= | Compression factor 17. 4 19.1 21.5 17.5 16.0 15.3 16.6 | 19.0
g 9 Stiffness mg | 1000 899 933 875 956 966 510 593
= & | Elongation % | 3.2 2.8 3.0 3.3 3.4 2.1 5.1 5.0
>£ Freeness(CSF) mi 404 398 402 399 403 399 396 | 398
B } Beating time min | 255 305 210 180 125 205 145 | 120
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Table 2. Fractionation of semi chemical pulp from various species
Size of sieve Rate of fractions %
(mesh) w}llalltfan 1Red lauan’ Lumbor l Apitong ‘Palosapis ' Kapur {Hornbeam| Birch
~ 16 20. 4 15.2 3.4 11. 4 27.5 6.8 0.5 2.4
16 ~ 24 51.6 51.0 57.5 53.7 36. 8 58.7 40.0 57.0
24 ~ 42 20.3 22.9 28. 6 22.8 17.1 23.5 46.0 32.2
42 ~ 80 3.1 3.5 5.8 4.4 3.8 4.1 6.3 4.7
80 ~ 4.6 7.4 4,7 7.7 14.8 6.9 7.2 3.7
Table 3. Morphological properties and chemical components of
wood samples
Sy . -
White | Red . Palos- Horn- .
— Lumbor | Apitong : Kapnr Birch
— lauan lavan apis beam
— P
Fiber length o 1690 1650 1670 1880 1990 1480 1460 1280
Fiber diameter n 25 26 23 27 27 26 24 25
Cell wall thickness 1.7 2.8 3.1 6.2 3.0 6.5 2.7 2.5
Solubility in
alcohol-Benzene % 2.3 2.6 4,2 4.0 1.2 1.8 2.7 1.1
Total cellulose % 53.2 52.6 50. 4 52.0 56. 1 52.6 56.0 57.2
Lignin % 27.3 27.7 27.8 29.83 27.2 32.8 20. 3 20. 4
Pentosan % 15.1 14.8 15. 3 14.8 16.9 12.7 22.1 25. 6
Acetyl radical % 1.9 2.3 1.6 1.8 1.8 1.0 1.9 2.1

All results are based on oven dry wood.
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Table 4. Pulping conditions and properties of peracetic acid pulps
Pulping conditions : liquor to wood ratio, 10:1; cooking
temperature. 90°C ; peracetic acid concentration, 20 %

o White lauan | Apitong Kapur Horubeam
\\ .
Time at 90°C min 70 70 65 50
Yield % 56.7 54.4 51.7 58.4
Basic weight gm/m? 56. 4 57. 4 57.5 58.0
Density gm/cms3 0.75 0.62 0. 57 0.82
Breaking length km 8.82 6.20 5.32 7.78
Burst factor 5. 80 3.80 3. 06 5.19
Folding ggﬁyﬁﬁfnce 2910 1430 430 1500
Tear facto 124 134 127 84
Compression factor 22.4 23.8 22.2 22.5
Stiffness - mg 658 8l6 891 620
Elongation % 5.0 3.7 3.5 4.3
Froeness(CSF) ml 394 392 398 392
Beating time min 80 40 50 45
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Table 5. Influence of cooking degree on properties of semi chemical pulps
Pulping conditions: : liquor to wood ratio, 4: 1; cooking tempe-
rature, 180°C; time of penetration at 120°C, 90 min,

\ Apitong 1 Pasania, Hornbeam (1 : 1)
T | Aa-1 | a2z | Aa-3 | ose S-2 S-3
o, | Na:SO @sNa COI | a0y | B4 41.3 32.1 38.5 42.4
=Nel
-g a Na, CO; gm/l 5.7 5.7 6.9 8.0 9.6 10. 6
8% | pH, terminal 8.2 7.3 8.2 7.0 7.5 8.0
Time at 180°C min 40 120 300 20 60 210
Yield 70.1 66.7 59.3 75.1 68.6 61.3
Roe number 19.5 15.9 13.7 15.0 14.1 10.1
§ Basic weight gm/m? 52.3 56. 6 56.5 56.7 57.3 53.9
= .
o Density gm/cm? 0. 44 0. 47 0.51 0.63 0. 69 0.72
§ Breaking length km 2.85 3.13 3.45 4.58 5.40 6.30
g Burst factor 1. 42 1.54 2.04 2.56 3.23 3.80
< Folding endurance
2 (MIT) 14 23 61 260 840 1670
g Tear factor 83 94 108 62 66 72
s Compression factor 13.7 16.7 14.3 20.2 19.6 19.9
o Stiffness mg 765 881 721 700 6?7 567
% Elongation % 2.2 2.5 3.3 2.9 3.6 4.3
T:; Freeness(CSF) ml 397 399 402 406 405 401
[5 Beating time min | 180 170 210 60 75 65

Table 6. Effect of cooking liquor concentration on propeties of semi

chemical pulps from Apitong

Pulping conditions: liquor to wood ratio, 4:1; cooking temperature,
180°C ; time of penetrdtion at 120°C, 90 min.

Cooking No. A-4 A-5 A-6 A-7
2y Na,80;(as Na, C?’i 1 30.0 40.0 50.0 60.0
%3 | Na, CO; gm/l 10.8 5.3 0 0
3= | pH, terminal 7.3 7.5 8.1 8.2
Time at 180°C min 160 150 140 130
Yield 70.2 68.0 65. 4 64.6
Roe number | 17.5 16. 4 14.2 15.4
2. | Basic weight gm/m? 55.5 57.5 57.3 56.5
2 | Density gm/cm? 0.51 0.53 0.53 0.52
P:“} Breaking length km 3.47 3.57 4.25 4,44
‘€ | Burst factor 1.95 2.02 2.32 2.37
= Folding endurance
5 MIT) 120 130 100 290
E | Teer factor 107 108 119 125
: Compression factor 16.5 17.5 17.5 22.3
o | stiffness mg| 925 875 915 1000
2 | Elongation % 2.0 3.3 2.3 2.4
§ Freeness (CSF) ml 401 399 401 403
u‘% Beatins time min| 205 180 155 125
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Table 7.
pulps from Apitong

Effect of penetration period on properties of semi chemical

Pulping conditions: liquor to wood ratio, 4: 1; cooking temperature,
180°C time at 180°C, 150 min.; chemical in liquor, Na, SO; (as Na,CO3)

40gm/l, Na, CO; 5.3 gm/l.

Cooking No. A -8 A-9 A-5 A- 10
Time at 120°C min 30 90 150 210
pH, terminal 7.2 7.5 7.5 7.3
Yield 67.8 64.9 68.0 67.9
Roe number 17.1 16.5 | 16. 4 17.5
Basic weight gm/m? 57.9 57.4 57.5 57.2
Density gm/cm? 0. 50 0.51 0.53 0.52
Breaking length km 3.57 3.51 3.53 3.55
Burst factor 2.00 1.99 202 | 217
Folding endurance (MIT) 83 87 130 160
Teap factor 103 110 108 120
Compression factor 15.5 19.0 17.5 15.9
Stiffness mg 925 990 875 877
Elongation % 3.2 2.3 3.3 2.9
Freeness (CSF) ml 396 403 399 403
Beating time min 180 180 180 185
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Summary

It has been said that the corrugating medium produced from the tropical woods such as
Lauan, Apitong, Kapur and so on, by the NSSCP-process is more vulnerable than that produced
from the hard woods in Japan (J. L).

Therefore, comparison regarding the tensile strength, ring crush strength and so on, be-
tween the pulps from the tropical woods and those from J, L has been made in the present
report,

The general strength of pulp from the tropical wood is only 50 to 90 % of that from the
J. L.

Furthermore, the conditions for cooking concerning the penetration-period, concentration
of cooking-liquor and cooking-degree have been investigated for the purpose of obtaining the
highest strength of pulp. It was found that the most effective way was to raise the concentra-
tion of Na, SO;.

The strength of holocellulose prepared by peracetic acid was compared for the purpose of
ascertaining the reason why the pulp from the tropical wood is more vulnerable than that
from J. L.



