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Pulping of Plantation-Grown Softwoods in Hokkaido*
Part 2. Pulping of Thinnings of Saghalien Fir Grown in Atsuga District
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Table 1. Sample trees
No. of sample 1 2 3 4 5 6
Tree diameter (b. h.) (cm) 12 14 16 18 20 22
Hight of tree (m) 16.6 12.3 104 122 13.7 14.3
No. of rings 30 30 30 30 30 30
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Table 2. Chemical components and morphological properties
of wood samples

No. of sample 1 2 3 4 5 6
Ash (%) 0.47 0.41 0.22 0.26 0.18 0.26
Solubility in :

Alcohol-benzene (%) 2.7 2.0 15 2.6 2.5 1.6
Holocellulose (%) 70.3 70.8 70.8 68.9 70.6 718
a-Cellulose (%) 45 444 43.3 436 452 451
Lignin (%) 29.7 27.7 28.1 27.8 27.8 28.8
Basic density (kg/m3) 265 279 273 318 297 287
Fibre length (L) (mm) 2,51 2.98 2.62 2.99 2.82 2.96

. Fibre width (W) (#m) 50.4 470 49.0 43.0 49.6 475

Felting factor (L/W) 49.7 63.4 53.4 69.6 56.9 62.4

{EHMAR TN, K3 018~047%, £ 0.30% T, RA¥1, 2LM4L02% BT
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Table 3. Student test among the averages of fibre dimensions
of wood samples

No. of sample 1 2 3 4 5 6
—
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4 *k *ik *k \ * =
5 K T
6 * sk ~—_
Fibre width.

*  Significant at 5% level.

*k  Significant at 1% level.

ChREEEHOBAD 68% LrEFAROMTS ), LHBMEORLIBATS, H—
WA AEE LcEA—BBoRKEICE T, MRSV TUIBEGEIAE Y OEHRD S C
EERLTWA,

MEERNORK T, BEEHOBE, WREROXEIAMIBMER, Bk L/W)
PRRPREVWIIRBDLACN, BHEHYSDB L, (E¥EERSCRbhX 5k, EHE
EHOBE LARREMIRTY, FRLHEEIIZEDbhs - (WEEEMRER - A5
% 0.377, XHBRHEH 0.395),

HAMEIE 43.0~50.4 um, FH4T8pum HRL, FHEOEZORETIE, FE-3Wbrk
Lok, SBORAERD 6L Lhicsd T r ORERCABRERRDDRA, hIIEEEH
DBED18% LB TH Lich KEETH Y, BEEEMOBE, HBiEECH BEREH
KV OEBODBHZ EERLTD, WRERNOLE T, BEEM, BEEEHZED—E
OEFIZED B (BEERBAEE . HBIHR% 0.089),

AR, REELEEEM LB TAL, BERCHFEENEDLR, WThLEEEH
DRERMEERLTND, ZOER, £FREOMIC, RIFMNORLLIZLIBE LTS
D ERbh3,



JEgERERAR D 2 AL BT 5 %

42 NP FTBERCLTOER
777 MR IO TMP R X D <1 AT, ThEho -1 7 ORELKE Lic,
937 b7 (KP)
S 7L SOBERBRE R, EACTRTEEITHS,

(B JIHER)

217

#—4 S 7bs X UCEERBRSR (KP)
Table 4. Pulping and evaluation of kraft pulps
No. of sample 1 2 3 4 5 6
Screened (%) 448 46.2 452 440 459 46.1
Yield Screenings (%) — — — — — —
Total (%) 448 462 452 440 459 461
Kappa number 27.0 23.4 274 21.0 22.8 20.5
Brightness . 189 21.1 20.1 20.1 20.3 21.3
PFI mill revolution
X102 106 105 108 110 120 110
C. S. Freeness (mé) 355 380 375 345 385 380
Density (g/mf) 073 0.69 0.72 0.68 0.68 0.68
Breaking length (km) 129 12.2 12.0 125 115 12.0
Burst factor 125 114 10.4 10.9 7.9 11.2
Tear factor 161 188 177 176 183 171
Folding endurance 2787 2499 2409 2010 1701 2106
Pulping conditions: Active alkali 20% (as NayO)
Sulphidity 25%
Liquor to wood ratio 51l/kg
Cooking temperature 170°C
Time to temperature 90 min
Time at temperature 90 min

FReWbylcl o, BEEMO L 712, Kapp flit# 237 2R, EEEMNOFHE

U9 L HELLEWDT, KPownwTiz, MEORKEYTHR X TERrs1,
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Table 5. Student test among the averages of strength properties
of kraft pulps

No. of sample 1 2 3 4 5 6

<
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\\ =)
2 * T ok =
T o0
3 ok * T ]
4 * \\ . wok %
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Burst factor.
* Significant at 5% level.
**  Significant at 1% level.
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SAATER IOCRERBERIL, B-O6RTEBDTHS,
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Table 6. Pulping and evaluation of thermomechanical pulps

No. of sample 1 2 3 4 5 6
Pulp yield (%) 93.3 94.5 95.9 934 90.7 92.7
C. S. Freeness
(unbeaten) (m4) 650 500 435 455 645 300
PFI revolution
X10-2 360 100 85 90 240 45
C. S. Freeness
(beaten) (mé) 200 225 210 210 210 210
Brightness 55.9 55.8 56.3 56.7 55.5 53.3
Density (g/m¥é) 0.30 0.29 0.28 0.28 0.30 0.26
Breaking length (km) 24 2.2 24 21 23 2.0
Burst factor 0.8 1.0 1.0 0.8 0.9 1.0
Tear factor 66 85 84 73 81 79

Pulping conditions: Defibration Chip 200g (0. d.), Steam pressure 1.5 kg/cm?
Defibrator D Heating 4 min, Defibration 3 min
First refining Pulp 200g (0. d.), Plate 17804 A,
Diskrefiner Consistency 5%, Plate clearance 0.3 mm
Feeding rate 150 g/min
Second refining Pulp 200 g (0. d.), Plate 17804 A.
Consistency 4%, Plate clearance 0.1 mm
Feeding rate 100 g/min
7,500~70,000), [ afEix 53.3~56.7, 15556 T, HEHRGEHCHHL, BEEMEOL
BTRERENRDLR, PREWEXRLTWS,

MEERBRA v — F BE1L0.26~0.30g/m¢, Fi50.29g/me T, FE 1217 (0.26g/me)
i E, MRGEPHECEWEERL NS,

MRl 2.0~24km, F#22km ¢, PHEDEORE T, ZHOMAGED 73% (11
rOEAR) REBRENRDLRI (&),

HWHZE 311 08~10, £ 09 T, EHEOEZORETIE, £B5B0HAERD60% O ro
HER) RAERENHEDLR, KPoBE LRAKE, HERCET52FEEHBAAGE 5 -
vigE—&LiERAZRLI,

EREEM - OLETIE, HEE, HWHEHEIACEFTRENTDLHR, WThiPPEHWE
Lz,

ZhOLDOBER, SEFRBRICKICEREM R, BEEMN X VBER, BifEIKEL,
Lird ohboBEHMEBLHEOHRREVE VWS Z LOFEY, XYBPRCEbRiLD
EE2bRS,

HBIB M X1266~85, FHT8 T, FHEDOEZORETIE, 2EOMEED 0% 670
HER) wHEENEDbRI:, BEEMN & OHETIE, AREXZEDLR TR,
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Table 7. Student test among the averages of strength properties

of thermomechanical pulps

No. of sample 1 2 3 4 5 6

=
1 \ *k % .** *% f—f
2 * — * * * 9
— -
3 K% ok *ok 8
=
4 * ok — *% s
5 * * *ok T *x faa]

6 *% Kk \\

Burst factor.
*  Significant at 5% level.
**  Significant at 1% level.
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YNNIV OT, EREL LTOEBRINS S, ERAEEEA MBIV ERCS LT
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HR TR KP e oW CEROBRIE OWTHRE L, RkBEIhTWAE DR LGS

—FH LAY TTE ERRE L, CoBRETIE, KP i oW I EEEN & EBEN

A7 D Kappa fliic K 2 7p 2R RBDdbhiclod, GEXESDTIhbOBERYHELA T T A Z
DR ESNT

Lizcxd, TMP R owWwTHOWELE A 7DOME L OBEHEBEE R,
ThSOBRETRE L, BRI ESRRFRTEREITHS,
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Table 8. Correlation coefficients between wood properties and

pulp (TMP) properties

Pap  Bigh pugy Predkin Bus  Ter Foldng
Ash —0.170 —0.250 —0.281 —0.236 —0.511 —0.410 —0.391
Et. OH-benzene sol. —0.242 —0.281 —0.,148 —0.121 —0.827+¥* —0.341 —0.858%*
Lignin —0.160 —0.362 0.063 —0.095 —0.523 —0.435 —0.372
Holocellulose —0.130 —0.125 —0.195 —0.158 0477 0.514 0.746*
a-Cellulose —0.,597* —0.483 —0.385 —0.146 —0.082 0.421 0.196
Basic density ) 0.161 0.153 —0.098 —0.513 —0.027 —0.169 —0.328
Fibre length —0.099 0.490 0.623* 0.421 0,784%% 0,274 0.526
Fibre width —0.217 0.592 0.787%¢  (,649* 0.751%¢  0.038 0.506
Felting factor 0.277 —0.348 —0.494 —0.500 —0.268 0.292 —0.180

*  Significant at 5% level.
**  Significant at 1% level.
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Blix@Bbhich»Te, MR, MEEYEEEN LTS &, BERCERENEDLA,
VTS ERERAKEREYRLT WS,
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Summary

This study, based on the investigations of the characteristics of wood and on the pulping
tests of plantation grown Saghalien fir trees from Atsuga district in Hokkaido, was undertaken
to determine the suitability of thinnings as raw materials of pulp. These results of the investi-
gations were also compared with those from Eniwa district in Hokkaido.

The results are summarized as follows:

1. The distribution of the contents of chemical components of the samples concentrated
in a relatively narrow range. There were no significant differences in the chemical components
between the samples from Atsuga and those from Eniwa. There was no significant correla-
tion between D. B. H. and chemical component in the samples including those from Eniwa.

2. The samples gave a similar average basic density (287 kg/m?) to that of the samples
from Eniwa. Significant correlations were not found among the characteristics of wood, D.
B. H. and basic density.

3. The average fibre dimensions for the samples, in length was 2.81 mm and in diameter
47.8 ym. Significant differences in fibre dimensions were found between the samples from
Atsuga and those from Eniwa. The samples from Atsuga gave higher fibre length and fibre
width than those from Eniwa. There was no significant correlation between D. B. H. and
fibre dimensions in the samples including those from Eniwa.

4. The pulping of the samples by kraft or TMP process was easy, and resultant. pulps
were free of shives. The kraft pulps from Atsuga samples had considerably lower Kappa
number (23.7) compared with the pulps from Eniwa samples (44.9).

5. The pulps (kraft pulp and TMP) from Atuga samples had higher strength properties
than the pulps from Eniwa samples. These strength properties are sufficient for paper pulp.
Significant differences in the strength properties of TMP between the samples from Atsuga
and those from Eniwa. The distribution of these strength values, however, concentrated in
a relatively narrow range.

6. Correlations between the characteristics of wood and pulp properties are shown in

Table 8. Results showed that the pulp properties were partly related to the characteristics
of wood.



