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Tsutomu KAvAaMA (Government Forest Experiment Station): On the Pulping
from Blue-Stained Pine Wood (1). The Sulfate Process.

Japanese red pine (Pinus densiflora) is one of the most predominant species in the pulp
wood category in Japan. Large volumes of these are found to be discoloured. by blue-
staining fungi at the time when they are cut down and used as pulp wood in pulp mills.
But study on the effect of this blue-stained wood on pulping has been very scant.

From this standpoint, the author has carried out experiments and made investigations on
the effect of blue-stained wood on pulping, especially in the bleaching, in which the wood
was discoloured by the common species of blue-staining fungi affecting pine logs throughout

Japan.

In this report, the author has experimented on the effect of blue-stained pine wood on
the sulfate process, using sap wood of the Japanese red pine inoculated with pure cultures
-of Ophiostoma ips (C—11), Ophiostoma pini (C—19), and Leptographium sp. (C—6), and

stained.
Results obtained are as follows:

1. In chemical composition the content of ash, pentosan, and lignin in the blue-stained
wood was higher than in the sound wood, and extractives and cellulose were lower. Espe-
cially was the content of cellulose low in proportion to the degree of wood stain.

2. The woods yielded well-cooked pulps, and there were no considerable differences
between blue-stained wood and sound wood in yield and Roe number of pulp. The colour
of the unbleached pulp was dark in proportion to the degree of stain.

3. There was no considerable difference in yield of bleached pulp; but the brightness

order was as follows:
unstained >C—11>C—6>C—19.

These facts indicate that the difficulties of bleaching are due and proportionate to the

degree of staining.

4. Except for the folding endurance of bleached pulps, there were no significant diffe-
rences between blue-stained wood and sound wood in the strengths of bleached and un-

bleached pulp.
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Table 1. Chemical analysis ¢f unstained

and blue-stained wood.

Extract Cellu-| _ .
Wood Pento-| 1oge | Lig-
Ash ;
sample Hot- |Alcohol-| san nin
water | benzene Total
Unstained | 0.41 | 3.56 3.42 11.49| 57.69| 25.62
C—11 0.63 | 2.34 | 2.03 12.58| 56.76] 26.93
C— 6 | 0.55| 3.05 2.29 12.39] 55.94| 26.74
C—19 0.65 | 4.18 | 2.02 12.47: 52.64|°28.16

Figures in the table are based on moisture-free
sample (%).
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Table 2. Cooking data in sulfate process.

Chemicals added (%—-based on bone-dry chips)
NaOH (as Naz0) 18.75%

NasS (as Naz0) 6.25%
Time to max. temp. 2hr
Time at max. temp. -11/2hr
Time of cooking 31/ahr

. . . y o
Sample Weight of chips g L;g;xic())r Ylelvd %
(chip) Air—dry Bone-dry l/kg 1* 2 i 3 \ 4 l Average
Unstained 18 15.66 4 44,06 42.46 43.74 —_ ! 43.42
C—11 18 16,13 4 45.57 — 41,54 42.47 43.19
C— 6 18 15.84 4 — 44.82 43.56 43.24 43.87
C—19 18 15.95 4 44.51 43.89 —_ 44,51 44,30
* Cooking number.
Table 3. Cooking data, yields and properties of pulps.
Weight of chips g | Moisture of | Liquor .
Sa}rlr} p)le [ chips ratio Yield Roi Brightness
(chip Air-dry Bone-dry ! % l/kg % number
Unstained 300 261.0 13.0 6.5 44.7 3.59 18.5
C—11 300 268.8 10.4 6.5 44.9 4.01 16.0
C— 6 300 264.0 12,0 6.5 46.4 4.44 12.0
C—19 ~ 300 265.8 11.4 6.5 45.4 3.75 12.0

Cooking condition: The same conditions as in the case of'preliminary experiment.
Brightness: A. K. A. Figure.
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Table 4. Bleaching conditions.

CEERDB LT D

1. Chlorination
Neutralization

3. Hypochlorite

4. Caustic soda extraction

5. Hypochlorite

65% of Roe number, stock consist. 3%, temp. 20°C, reaction time 1 hr.
0.75% NaOH (based on the pulp), stock consist. 3%, room temp., reaction
time 1 hr.

25%, of Roe number as available Clz, stock consist. 5%, temp. 30°C, ‘reaction
time 11/3hr.

2% NaOH (based on the pulp), stock consist. 5%, temp. 70°C, reaction
time 1hr.

25% of Roe number as available Cls, stock consist. 5%, 0.2% NaOH (based
on the pulp), temp. 30°C, reaction time 2hr.

15% of Roe number as available Cla, stock consist. 5%, 0.4% NaOH (based
on the pulp), temp 40°C, reaction time 3 1/zhr.

1. Chlorination
2. Caustic soda extraction

3. Hypochlorite

70% of Roe number, stock consist 3%, temp. 20°C, reaction time 1 hr.

29, NaOH (based on the pulp), stock consist. 5%, temp. 70°C, reaction
time 1hr.

30% Roe number as available Cl, stock consist. 3%, 0.4% NaOH (based
on the pulp), temp. 30°C, reaction time 2 hr.

4. ” ” , reaction time 3 hr.
5. ” 20% of Roe number as available Cls, stock consist. 3%, 0.2% NaOH (ba: 1!
on the pulp), temp. 40°C, reaction time 31/2hr.
Table 5. Data on bleaching.
I A
N o o 3 L. 5 ' 6 ‘
Sample Roe ! —  — _—— Bright-
number of | Spent | Spent Spent | Spent ‘ Spent ’ Spent
n n
(pulp) ““b;e‘;‘;hed‘ Cla | g, | Tiq. | Ch uq lig Cla i Tig. | Cl2 | Tlig, | ness
‘1 % pH pH % l pH \ % l pH ! % pH
Un- ‘ 3.81 ‘248‘ 1.7 9.2 095* 681 095‘ 691 5 8.2 71
stained . i . . . | ‘ . 0.57
. ' o L LI I,

Weight of pulp 10g (bone- dry),

Brightness A. K. A. Figure.

For the determination of pH, glass electrode pH meter was used.
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Sample Roe number 1 2 s i 4 S

No. of unbleached Brightness
(pulp) ° ol Cli | Spent lig. | Cls Cly Cly g
% pH % % %

Unstained | B—1 3.59 2.51 (1.6)%  11.2 1.07 1.07 0.72 88
C—11 B—2 4.01 2.81 (1.7) 11.2 1.20 1.20 0.80 81
C— 6 B—3 4.44 3.11 (2.2) 11.0 1.33 1.33 0.89 80
C—19 B—4 3.75 2.63 (2.4) 11.2 1.13 1.13 0.75 78
Weight of pulp 5g (bone-dry), Brigtness A. K. A. Figure.

*  Spent liquor pH.
Table 6. Relation between pH and reaction time
(in the case of bleaching B).
3rd Stage “th Stage 5th Stage
No. ——
Omin } 60 | 120 0 ' 60 | 120 ] 180 0 ‘ 60 | 120 | 180 | 210

- . } H i

B—1 10.5 9.5 8.9 10.5 10.1 9.9 9.3 10.3 9.8 | 9.5 9.2 | 8.8

B—2 10.5 9.0 8.3 11.0 10.4 9.8 9.0 10.6 9.2 | — —_— 8.6

B—3 10.4 — 7.1 10.9 10.2 9.6 9.2 10.4 9.9 9.7 9.5 9.2

B—4 10.1 — } 7.2 10.7 ' 9.4 8.4 7.8 10.4 9.5 9.3 8.8 8.6

Figures in the table indicate pH value.
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Table 7. Reaction data in bleaching and properties of obtained pulps.

Sample | Roe number ! 2 s |+ | s Yield |
(pulp) of “’;béfgched Spent liq.| Spent liq.| Spent liq.| Spent lig. Spent liq. Brightness
pH pH pH pH pH %

Unstained 3.59 1.5 1.1 9.1 10.8 9.5 98.7 88
C—I1 4.01 1.8 11.2 8.4 10.8 | 9.5 98.3 87
C— 6 4.44 1.8 11.1 8.3 10.7 9.3 — 85
Cc—19 3.75 1.6 11.0 8.0 7.5 8.1 9.6 80

Weight of pulp 30g (bone-dry),

Brightness A. K. A. Figure.

Bleaching condition: The same condition as in the case of preliminary experiment (Bleaching B).
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Table 8. Strength of unbleached and bleached pulp.

Free- Substance Thick- | Apparent | BUSHDE | graaiing | Tear | pojging
Sample ness g/m? ness density strength/ length resistance du-
- substance /substance| €ndu
cc Ain-dry | bone-dry | mm/100 ‘ g/cc | X100 km % 100 rance
—_—— | T — — —— 5
¢ | Unstained | 200 | 61.7 s5.1 | 7.9 | o070 7.3 9.6 | 198 | o413
g C—11 220 64.2 57.6 8.0 0.72 8.3 10.4 122.3 7297
= c—6 220 64.7 58.0 8.1 0.72 7.8 9.7 106.1 8507
5 Cc—19 250 65.4 58.7 8.2 | 0.72 7.6 9.1 102.2 | 6016
| Unstained | 220 | 63.4 57.0 8.1 0.70 . 6.3 8.3 107.8 | 9071
% C—11 205 55.4 50.2 7.1 0.71 6.1 8.0 111.6 2105
j o)
g c—6 210 59.3 53.8 7.5 0.72 5.8 8.1 124.6 2827
3 c—19 200 1.1 54.9 7.9 0.70 6.1 9.1 120.2 2568
|
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