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Tablel. f R # &
Wood species used
2
Japanese name English name Botanical name

7 # ~ v AKAMATSU Japanese red pine Pinus densiflora SieB. et Zucc.
A ¥ SUGI Japanese cedar Cryptomeria japonica D. Don
b/ ¥ HINOKI Japanese cypress Chamaecyparis obtusa SiEB.
P F = v TODOMATSU Japanese fir Abies firma SieB. et Zucc.
# % = v KARAMATSU Japanese larch Larix Kaempferi Sarc.
FA Y+ v e DOITSU-TOHI European spruce Picea excelsa Link.
7 + BUNA Beech Fagus crenata BLuME
F =» , % DORONOKI Poplar [Populus maximowiczii A. HENRY
< # v 4 MAKANBA Birch Betula maximowicziana ReGeL
v + / F SHINANOKI Linden Tilia japonica SiMk.
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Table 2. E K o # g X

Bark content of round log

. SEREE | s | bl cont of back in
Species log butt Length of log unbaggedwxé?u}x:g log
cm m v %g
|3 / % HINOKI 12.9 0.82 9.4
F ¥ = v TODOMATSU 8.8 1.82 11.1
A 3 <= v KARAMATSU 11.4 1.00 11.9
F4 > v e DOITSU-TOHI 14.3 1.82 11.1
F » /s * DORONOKI 10.9 2.32 15.0
<= # v -3 MAKANBA 10.5 2.39 13.3
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Table3. 7 # <=y DRBER
Summarized data of AKAMATSU

Perﬁ‘g:en}t}E of ?Elj)arfc\ in%otal 0 10 30 50 100
%
2 FIRER Defibrated pulp yield % 95.6 | 91.6 | 86.8 | 82.9 | 80.3
BRE-SV 77 ) —%x A* Refined pulp freeness sec 28.8 | 32.2 | 33.6 | 34.7
~N— VR — FOME Properties of hardboard
=8 X Thickness mm 3.4| 3.4| 3.4| 3.4
[KELRE Specific gravity in air dry | 1.03 | 1.02 | 1.00 | 0.98
&K (£EFEH#) Moisture content (dry base) %| 8.1 | 8.3| 8.6 | 9.1
B e X Modulus of rupture kglem? 442 | 379 | 330 | 245
HoB g Specific strength kglem?| 428 | 373 | 330 | 249
%’ K E*s Water absorption % 53.8 | 53.6 | 40.2 | 26.7
E X ErB*s Thickness swelling % 34.3 | 31.0 | 21.0 | 18.0

I Note : * 547747 v—%—+ 7Y —%A Defibrator freeness.

*2 ; _ B3 X Modulus of rupture
HLSREE Specific strength K& E Specific gravity in air dry
*  95°C, 24 BFfE], 7K 25°C, 24 hours, horizontal.

Table4. AFORBIER
Summarized data of SUGI

B K B A X
Per cent of bark in total 0 10 30 50 100
%

S FINR Defibrated pulp yield % 89.6 | 83.3 | 78.3 | 76.4 | 74.7
BREAALT 7)) —% R Refined pulp freeness sec 27.6 | 28.7 | 28.0 | 28.5 [(17.2)*

SN—FE—-FVTOME Properties of hardboard
= X Thickness mm 3.5| 3.6| 3.6| 3.6| 3.6
SKELE Specific gravity in air dry | 1.01 | 0.99 | 0.96 | 0.96 | 0.93

47KER (£EF ) Moisture content (dry base) %| 9.0 | 9.7 | 10.1 | 10.4 | 12.3

i Modulus of rupture kgfem? 432 | 357 | 297 | 254 | 131
r w OE Specific strength kglem? 428 | 362 | 3101 265 | 141
% oK R Water absorption % 47.0 | 46.5 | 50.3 | 50.3 | 51.1
BEXEER Thickness swelling % 25.1 | 25.3 | 22.7 | 21.3 | 21.3

# Note: *V 7 7 4+ —4LF 1 EfEH» Refined only one time.
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Table5. e/ FORBER
Summarized data of HINOKI

Perﬁf:en%’ ofiEbaré in%otal 0 10 30 50 100
%
2 7INE Defibrated pulp yield % 91.3 | 89.4 | 86.1 | 84.9 | 78.3
BV T 7Y -3 A " Refined pulp freeness sec 25.1 | 28.0 | 29.1 | 30.4
FrEEEN ) - &%* Power consumption-total kwh/pulp. 1% 1379 | 1268 | 1165 | 932
F4 7754 TVv—a VES for deﬁb‘ration 811 | 809 | 766 | 699 | 617
V77 A4 =V 7B for refining 568 | 459 | 399 | 233
N—FE—-FOME Properties of hardboard
=8 X Thickness mm 3.4 | 3.4| 3.4| 3.4
[EHE Specific gravity 1.03 | 1.02 | 1.01 | 0.99
4 K Z%S Moisture content % 6.6 | 6.7 7.0| 7.6
R X Modulus of rupture kg/em?® 485 | 433 | 371! 291
Kt B B Specific strength kglem® 471 | 424 | 367 | 294
® K K Water absorption % 56.5 | 56.8 | 56.2 | 57.6
EXEXR Thickness swelling % 34.9 | 33.7 | 33.7 | 31.3

£ Note: * MIRDOZTERICHE LB S1% 2 L\ /-f These values are obtained by deductmg
the power which consumed for no feed running.

Table 6. b F=y ORBRIER
Summarized data of TODOMATSU

Perﬁeniiof i%arli\in%otal 0 10 30 50 100
%
L 7R Defibrated pulp yield % 92.3 | 91.0| 86.7| 83.5
¥R 779 —% A  Refined pulp freeness sec 92.8 | 102.8| 155.0/(88.4)%
PrEH ) - 45 Power consumption - total kwh/pulp 1 ¢ 2185 | 1468| 1382/(1024)*
747747 v—a vE)J] for defibration 793 714 642 599
V7 74 =V IBH for refining 1387 754  740|(425)*
~—FFE—-FOHE Properties of hardboard
= X Thickness mm 3.2 3.5 3.3 3.5
SEHE Specific gravity 1.08 | 1.02] 1.02 1.01
4 Kk & Moisture content % 7.3 8.1 8.4 9.1
BV R B Modulus of rupture kg/em? 608 407| 354 264
Howm O Specific strength kglem?| 564 398 346 261
® oK XK Water absorption % 49.1 | 61.2] 59.6| 62.4
E XX Thickness swelling % 36.9 | 40.3] 37.9| 41.3

3 Note: *) 7 7 4 >+ —4LE 1[EIfR H Refined only one time.
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Table7. %7 <Y DRBIER
Summarijzed data of KARAMATSU
Per ceni:Slz of i%arlz\in‘total 0 10 30 50 100
%
S FIREK Defibrated pulp yield % 90.0 | 88.2 | 86.0 | 84.8 | 78.0
¥R V779 —% A Refined pulp freeness  sec 23.6 | 24.4 | 30.8 | 41.2
FrEE) S « 451 Power consumption - total kugh/pulp 12¢ 1056 | 993 | 947 | 916
747747 v—<a vE)S for defibration 696 | 658 | 655 | 624 | 474
V774 =V BN for refining 360 | 335 | 292 | 292
A= FE - FOHE Properties of hardboard
=3 X Thickness mm 3.5| 3.4| 3.4| 3.3
SEHE Spec‘iﬁc gravity 1.00 | 1.01 | 1.01 | 1.04
4 K =X Moisture content % 7.4 7.2| 6.8 6.4
iR X Modulus of rupture kglcm? 408 | 376 | 330 | 287
H m OE Specific strength kglem?® 408 | 3872 | 326 | 276
m oK X Water absorption % 56.9 | 56.8 | 48.7 | 46.7
EXEkER Thickness swelling % 38.4 | 37.4 | 31.6 | 27.7
Table8. FA 2 by e ORBFER
Summarized data of DOITSU-TOHI
Per cen?zof %arlz\in zfotal 0 10 30 50 100
%
27K Defibrated pulp yield % 91.0 | 87.9 | 84.6| 81.4] 70.3
¥V 7Y —F& A Refined pulp freeness  sec 86.5 | 83.0 | 230.6| 650.8
FrE®) S - &5 Power consumption - total kwh/pulp 1£| 1849 | 1572 | 1460 1233
F47 747 v—< a2 VB for defibration 769 664 644 594 404
{D 774 =V B8N for refining 1080 908 816 639
SN FE—-FOME Properties of hardboard
=8 X “Thickness mm 3.2 | 3.2 3.5 3.7
[EELE Specific gravity 1.10 | 1.10 | 1.00] 0.91
4 Kk X Moisture content % 7.7 7.9 8.4/ 8.9
BV R X Modulus of rupture kglcm® 483 | 485 416 324
H o®m OE Specific strength kglem® 440 | 443 416 357
® K E Water absorption % 54.4 | 52.3 | S51.1| 61.4
EIWERXR Thickness swelling, % 40.4 | 38.9 | 28.5/ 27.5
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Table9. 7 DRBER
Summarized data of BUNA
B R B A Z
Per cent of bark in total 0 10 30 50 100
%
2R Defibrated pulp yield % 91.8 | 90.8 | 89.7 | 87.3 | 77.6
BRev7 7Y —% A Refined pulp freeness  sec 20.5 | 20.0 | 21.6 | 22.2
FREE&ENS] « &3F Power consumption - total kwh/pulp 14 750 | 671 | 571 | 537
F 47747 v— 2 VE)J for defibration 493 | 442 | 479 | 443 | 227
{l) 774 =V 78N for refining 257 | 229 92 94
N—FR—-FOME Properties of hardboard
=8 X Thickness mm 3.6 3.6| 3.6 3.5
SE L E Specific gravity 0.98 | 0.97 | 0.96 | 0.95
4 XK X Moisture content % 7.8 8.0| 8.0 8.1
B R X Modulus of rupture kglem® 358 | 273 | 203 | 140
H B OE Specific strength kglem® 365 | 281 | 212| 147
% K = Water absorption % 83.3 | 83.4 | 76.8 | 71.1
EXRRXR Thickness swelling % 55.7 | 53.5 | 48.1 | 43.0
Table 10. Fr /) FORBER
Summarized data of DORONOKI
B K B A
Per cent of bark in total 0 10 30 50 100
%
S TINER Defibrated pulp yield % 87.8 | 86.8 | 78.9 | 73.5 | 63.2
BV 7 7Y —% A Refined pulp freeness  sec 31.8 | 30.8 | 31.6 | 47.0
~N—FE—-FOME Properties of hardboard
B X Thickness mm 3.3 | 3.3| 3.2 3.3
SERE Specific gravity 1.04 | 1.02 | 1.04 | 1.03
4 K OZE Moisture content % 6.4 | 6.0 5.4| 5.4
iR X Modulus of rupture kglem® 370 | 330 | 330 | 283
H 8 B Specific strength kglem® 356 | 323 | 318 | 275
% K ZE Water absorption % 74.4 | 76.2 | 71.6 | 67.0
EXEEXR Thickness swelling % | 52.9 | 53.6 | 48.1 | 43.1
Table11. < H v AORBER
Summarized data of MAKANBA
B Ok E A
Per cent of bark in total 0 10 30 50 100
%
ST IR " Defibrated pulp yield % 86.2 | 85.3 | 83.5 | 81.0 | 77.0
BRL 77 ) —% A Refined pulp freeness sec 28.4 | 27.0 | 28.0 | 27.4
~N—FE—-FOMHE Properties of hardboard
=8 X Thickness mm 3.3 3.3| 3.4| 3.4
[ELE Specific gravity 1.04 | 1.02 | 1.01 | 0.99
4 K R Moisture content % 6.2 | 5.8| 5.5| 5.6
R X Modulus of rupture kglem® 455 | 367 | 295 | 242
H omoOE Specific strength kglem?® 436 | 359 | 293 | 244
% oK =K Water absorption % 80.1 | 82.4 | 77.9 | 69.3
EIBEERER Thickness swelling % 59.2 | 57.5 | 51.1 | 43.3
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Table 12. vF I FDORBER
Summarized data of SHINANOKI

S Per cen?zof %arl«z\inzéotal 0 10 30 50 100 %%i
. ‘ % fiber
E e Defibrated pulp yield % | 90.2 | 88.7 | 84.6 | 82.1 | 72.7 | 8.0
¥R 77 Y —% A Refined pulp freeness sec 19.8 | 19.8 | 20.7 | 21.3 ((43.2* (35.4)*
1 FRE&) S - &5+ Power consumption - total kwh/pulp 1 1339 | 1115 | 994 | 817 {(563)* (668)*
47747 v— = vEJ] for defibration 638 | 606 | 673 | 618 | 503 538
[ V774 =V I8N for refining 701 | 509 | 321 | 199 | (60)% (130)*
~N— FR—-TFOHE Properties of hardboard
B X Thickness mm 3.4 3.4| 3.5| 3.5| 3.5 3.4
SELE Specific gravity 1.01 | 1.00 | 1.00 | 1.00 | 0.97 1.00
4 K X Moisture content % 7.6 | 7.5| 7.6} 7.7 | 8.5 8.3
‘ - w3 X Modulus of rupture kglem?| 186 | 180| 198 | 193| 138 | 206
\ K @m OE Specific strength kglem® 184 | 180 | 198 | 193 | 142 206
] % oK = Water absorption % 73.2|77.0| 75.1 | 73.5 | 63.9 | 82.8
EXFER Thickness swelling % 46.8 | 49.2 | 48.0 | 45.6 | 37.9 | 53.8

# Note: * V7 74 F+—FE1EEYH Refined only one time.
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Legend ! Same b Fig.2
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Refined pulp freeness

MERBBITERE

#oE R XN E(%)
Percent of bark in total

Fig.4

SANT 7Y —FACK LETHREAOKE

The influence of bark in materials on

the pulp freeness

w
—r

%03 K F (%)

Moisture content in air dry

R

wHhr2z@eAr
Legend : Sane to Fig:2

L.15F

1.104

g

tt
Specific gravity i air dry

O 2

095

an

58126 5

% F2meAl’
Legend: Sameto Fug2

Fig.5

030
0 10 30 50 100

H OB GR N R (%)

Percent of bark in total

A= FR—-FOKEHECEK XIET
BERAOKE

The influence of bark in materials on the
specific gravity in air dry of hardboard

%00,

)

% 0032
Modulus of rapture

I

i

600!

0 10 30 50
H & R AN (%)
Percent of bark in totel.
Fig.6 ~— FE—FOoKE4a/KR
BIETHERBEAOKE
The influence of bark in materials
on the moisture content in air
dry of hardboard

100

we:r2meEl
Legend : Sameto Figm 2

L " n Y

10 30 50 100
HoE R N R (%)
Percent of barK in tetal

Fig.7 ~—FE—-FYoliF@mIck JiEd

BEREADOKE

The influence of bark in materials on the
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u

N—2—3. ~“A77Y) —3ACBIETHEREAOHKE (Fig. 4)
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2h, BAE 50% DT CRLBENETHR Lo EICBIEHED Zh bR Lic A — FIIRER
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AR 40% BEEICRERBEC I OTI2HEENMET LW FEEBE LT 52, KERTIZZD L)
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NV—3. FH=YHROT—FILHBHRSOmMAHE (Table 13, 14)

Th=VBED= —7 AL Table13 DX kbh 5.52% &L, ZOHRTT & YRES, Ti
bbbV v s AL2.59% HEDD, LI OTEEFDOY v 7 Ak 1.63% CETSH, LT T=—7 /8
HaWBLclEy 50% BALTELRI~— FA— FOMEIL Tableld O Z <, BKELNEL K
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b, 7H=YEENMKEEZRTRERIIZO= —F A MHBRSORCH 53D LEEEIN, RPATE

Table 13. ThA=RYEEDO= —F AT v 7 A
Ether extract and wax of AKAMATSU bark
= —F LY v ASHE vy ASHEE
Ether extract Wax content Wax content
et Lo (= =7 P EHPRCH L0 B L0
(in bark) (in ether extract) (in bark)
% % %
5.52 29.59 1.63
Tablel4. 7H=YEEDO= —FAMBAEN»— FA~ FORBCRIETEE
The effect of ether extraction of AKAMATSU bark on the properties of hardboard
BREEAR RS B K & B WRE
Per cent of bark in totallModulus of rupture | Water absorption | Thickness swelling
% kglcm® % %
0 442 53.8 34.3
(Eth 50 245 26.7 18.0
50 (Ether extractives
free) 218 54.6 29.2
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ek 5253 DTRIRNEELZDNRD,

Fi 285 (FERE 200 kg/em® Pl BKR 30% LT) HYOMEX HEL THIE, BEEAX
50% CETHECHELZFIAL 280 EIh, 774 —a-F4 v/, *—A—-VvAREDH
MAERER T, IORLEOMEEZFATCEIMEELTA/CHIRL 230LFELLNS,

V—2. EAPEEZEATI LRI, ERFIAROME L, HEFRRS L OMBME I OHiRc
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BRETHIIENDEL LD Z L 2ER Ll b, BEOBRAREDY 5% AN ThrBEIIE
PDENEBOME LEMEY S IETETCRIRVW LRV DERLASY
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The Utilization of Bark as Raw Material for Fiberboard (1
The influence of bark on qualities of hardboard
" Tokitsu MUraTa and Norio TAKAMURA

(Résumé)

In this paper, the influence of bark content in wood on the properties of hardboard by the
wet process is studied, and the methods of experiment and 6bservations made are as follows:

1. The wood species used in these experiments are. given in Table 1. Some of those bark
contents are measured (Table 2). .

Wood and bark are separately converted to chips. Before the cooking, the wood and bark
parts are blended in the sexr(eral proportions, namely 0, 10, 30, 50 and 100% of bark.

The mixtures are defiberized in a laboratory Asplund defibrator, using a 4-minutes
presteaming period (steam pressure 10 kg/cm?®), then a 1-minute defibrating period under the
same steam pressure. ) ’

The resulting coarse fibers are still further refined using a Sprout Waldron laboratory
refiner, All boards are formed in 23x 23 cm wet forming box without sizing agent.

Then finished hardboards having about 1/8"” thickness are obtained according to the schedule
given in Fig. 1 at 180°C.

Those boards are tested for modulus of rupture in bending and water absorption (24 Ars,
at 25°C) by the method of Japanese Industrial Standard (JIS A-5907 (1957])).

Before testing, the boards were conditioned for 5 days at 20°C and 65% of relative humidity.

2. The results obtained on each species are summarized in Table 3~12.

Bark content of round log is about 10~15% when log diameter is rather short, so it seems
to have no effect on the qualities of hardboard even if unbarked log is used directly as raw
material.

Pulp yields decrease according to the increasing of bark content (Fig. 2). But on the other
hand, about 70~90% of bark components remain as pulp, so this seems to open potential
possibility of increased yield from raw material which includes bark. Power consumption for
defibration and refining shows the same tendency as the influence on pulp yield (Fig. 3).
Power consumption for refining is affected to a greater extent than in defibration by increasing
of bark, and conifer’s bark seems to lower the power more than that of broad-leaved trees.

Pulp freeness falls in proportion as bark content increases, but no difficulties are encountered
in forming the wet sheet with the stock prepared from the bark-wood mixture having less
than 30% of bark, except Japanese fir and European spruce (Fig. 4).

The 100% of bark fiber cannot be pressed satisfactorily because of dewatering trouble and
bark fiber éticking to the caul plate and back screen in the hot press. However, this does not
apply to Japanese cypress, fir and linden. )

Colours of hardboard made from bark-wood pulp are darker than when bark-free woods
only are used. Specific gravity decreases by increasing bark “content in spite of the fact that
pulp freeness is lessened. It may be thought that the bonding between fibers is worn when
bark was used (Fig. 5). Equilibrium moisture content of hardboard after conditioning in
20°C, 65% R.H. is increased with the quantity of bark, except in the case of larch, poplar
and birch (Fig. 6).



— 50 — _ ' HERBBIERE #1265

Modulus of rupture in bending is lowered with the increasing of bark content (Fig. 7),
but in linden the strength does not fall even in the case of 50% bark content. So it seems
to be owing to the strong phloem fiber. Specific strength of bending which is corrected to
density of 1.0 shows the same tendéncy as the modulus of rupture in bending (Fig. 8).

The influences of bark on water absorption and thickness swelling differ in species (Fig.
9, 10).

The water repellancy is lowered with the increase of the admixture of bark in conifer’s
except pine and larch, but it is improved slightly for broad-leaved wood. The bark hardboard
from Japanese red pine has a very low water absorption, and the larger the bark content,
the lower the water absorption (Fig. 9). When 50% bark is used in the material, the water
absorption of board is only half of that made from 100% wood.

This beneficial property of the bark is absent in the case of the other species.

To investigate this phenomenon from the chemical point of view, the authors compared two
boards; one having above 50% bark board, and the other prepared with 50% bark previously
extracted with ethyl ether.

From these results, it may be ﬁoted that while the board made from unextracted pine bark
has a lower water absorption value of 26.7%, the board containing the same quantity of
ether-extractives free bark has a higher value of 54.6% (Table 14). Besides, the wax
fraction is separated from its ether solution (Table 13).

Thus, in pine bark it would appear that the ether-soluble extracts, largely waxes, are

responsible for the sizing action.



