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Table 1.  €¥ Y75 7O (%)
Chemical composition of Bamboo (MOSOCHIKU)

~ Component
Ash Lignin Pentosans Cellulose
Species o o
MOSOCHIKU (Phyllostachys pubescens) © 1.04 | 25.1 | 25.8 47.0
MADAKE i | - : - -
(Phyllostachys reticulata) " 1.2~1.8 118.8 23.8[123.1 23.9 54.5~55.0
. Red pine - ' oy . - e
Comparison data (Pinus densiflora) ‘ 0.1~0.4 ‘24.9 31.6“ 9.9~12.9 48.6~58.3
Beech l 0.2~1.0 |18.3~24.221.3~20.2 51.9~61.2

(Fagus crenata) |

Table 1 D kD Th Do Iads, GHIRIHEIRDORMGIRIC Lofens, gDz, EHER T b UNTIA
R O RN D DDMED BRI L .

Table 1 WRT IO, MMkt rvw -2, V7r=vEHBIRM LT LA LELT, KErETE
WAL, R EHERNC IR, RV P =y DS EAUET L2 B,

FEROFY Uk, ENEE$r2 TR 15mm (e TElh L, EHBOREELZTR D ERE, S>WTF
wF YR Y &2 —-TEI 25 mm BECHELF Y 7Lk,
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Table 2. JiE# pH 7eb 0 7KL XU 7Y — 1 A
pH of water liguor and pulp yield, pulp freeness on
the impregnation cooking of Bamboo
—~ |
;:i Impregnation Cooking Liquor Pulp
5 = chemical conditions H .
g e chemicals ndition p Yield Freeness*
E 0 ; Temp., time (%) (cc)
i 8% « C) (min.)
é 6 g 173, 15 4.1 78.5 774
4 :‘l Water “ 30 3.7 71.2 720
e v 45 3.6 65.0 120
10 [ 72, 15 4.7 76.6 /86
0§ 5 2% 3540 29,Na.CO, o’ 30 1.1 74.2 717
Cooking time. (imin)) l ‘,, 45 3.9 67.5 728
. ) ] m [ 173, 5 2.2 65.9 691
Fig. 1 ELXA ¥ 75 5 (304574 205 H.SO, z 15 2.1 60.9 708
Cooking diagram of Bamboo chips l a 30 2.1 56.2 696
*Canadian standard
#5 B LT, IR BEED R 10 om LT, vater
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Results of impregnation chemicals and

cooking time on the pulp yields of
Bamboo fiberboard
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Table 3. SOL FEESHE (%)
bmeen analysns of Bamboo fiber

Cooking ‘mesh mesh mesh mesh mesh

Species conditions >24 24~42 42~80 80~150 150>
Temp.,tiim'e o - I o

(- C) (min.),
o 173, 15 39.0 6.5 7.0 4.5  43.0
Bamboo (MOSOCHIKU) © 30 39.0 5.5 6.0 3.0 46.5
745 | 40.0 4.0 5.5 3.5 . 47.0
Red pine 173, 30 | 66.0 9.0 10.5 2.5 12.0

filiz iR L7z2 (Table 2), Bi¥5¢pia Canadian Standard C 700 cc % i 2 U TR &2 X2 Lo,
CCHIBC e DOk, MM OFHIROMS THh D, OFHRERIMME L OB, BIGRR LT h 2
s TR B O L PCRIC R X I Y2 B
Table 31X VWL D/ X 5 i, AHEAMERCER S, KMo 7z, 80 2 Y¥ 2T
FICHD G DIERC L, 12 EE DT B COBITICIFAY =Y Fh— 3 v P
BB, FRIREAZY - VIZXDIROERS &, INRICkE R BELS D, EERELHEST, #
AL T ORI TERIC VI, Ml LE T LD D
3—3 YTV R-IVISALTICHE
RIRWEED /e, 1424 D TR 200 g DL 74 22cm FOM (Foab) Y = Y b k- ¢
r=v vy TiEL,
eds, T OBy A A A T lan o, BHEO Y =Y by — FIREILESKERKY 0% b b
D7, FHT LV ATEIKRE 75% RIEE TTH, 20T 37 FvOl#HEsY F 7L axfvy, 2¥0
S CEMVEL 72,
[EREHESY @ 30 kglem®  FERFEIE : 180°C  FEAHEE 1 11 47 (B X 149
AT AR CULENEBR OB e B ONCHEN LI % U 7e 7 Dfc, B L SIS 20°C, WIE 65% o
A s 18 LG Licob, MERRE Tk,
Table 4.  PHEENEEG], AERRIBIRERS Y

Results of impregnation chemicals and cooking time on the properties of
Bamboo flberboard

| Static bendmg test |

Water absorption

I,T;It)f:i Cooking ' zlf_:glllz; lesture Mid ) - * W ; testRate of
| odulus ater
chemlcals! conditions in air dry' content o ‘ s{g:ﬁg}i ; absorp- ! lggr?‘ﬁ:e
| "
‘ B 77rupture [ o tio __thickness
T(ergg( tlmg Cglem™ (%)  (kglem®) N C) (%)
173, 15 1 0.96 7.1 306 342 54.6 21.5
Water ” 30 1.01 | 5.9 470 492 42.1 16.6
” 45 1.05 5.6 520 522 32.9 15.2
173, 15 0.98 ! 7.1 230 253 70.1 39.0
29, NasCO; 7 30 1.01 5.8 458 481 | 46.1 21.2
7 45 1.02 5.8 534 541 | 33.3 16.6
173, S 1.01 6.7 517 548 45.8 20.2
2%H:S0, ” 15 1.09 6.7 567 551 31.4 17.9
7 30 1.12 6.4 580 556 | 30.4 17.9

\
\
|

modulus of rupture

*Specific strength=
pect g specific gravity in oven dry
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Table 5. Bk He o REBI R A
Results of sulphuric acid impregnation cooking on the properties of Bamboo fiberboard

Pulp Static bending test Water absorption

Concent- test
. Liquor Rate of
ration Modulus . Water .
of H=SO; sol. pH Yield Freeness of Specific absorp- | 'Bcrease
rupture , strength tion on the
) uptu ) i thickness
(%) (%) tee) (kg/cm*) (%) (%)
0.5 2.7 65.2 760 484 517 45.2 21.9
1.0 2.6 Cl.1 736 545 561 ‘ 39.3 19.6
2.0 2.1 60.9 708 S67 551 ' 31.4 17.9

Cooking temperatufe: 173°C Cooking time: 15 min.
LI bR RD &, BlESHEEIE A ML, IR B OSSR M SRRk & 722 0viid bille
Ve TR LERFRINIC AT, 1% BREEDBEA DML Yo L2,

5. oL 33 R OER

Tk % TORMT, WA AL TENNEST 77
HIC XD, WIEINSEIST R - R ED S Do e
b B0y MK T 28R E T, 2
AR LTUE, A AR GE LT, ik EH A B

BT E, MIREZLLILHY, ZoORBTIE, 1R

WA 74>, DA IfETE, K& GERIER
Phot. 2 Heat treating chamber WX 15 isomd), Mgk, el Licd oo, B

B 7\, itk 5 ONCHRESIC 52 B35 A 3R L 72,

Table 6. ERQUEHE B SR 4
Results of heat treating temperature on the properties of Bamboo fiberboard
Static bending test Water absorption test

Rate of
increase on

Impregnation Heat treating
chemicals temperature ' Modulus of Specific Water

, _rupture strAeinigﬁth absorption the thickness
C) (kg[cm*) (%) (%)
Non-treating 267 295 60.5 28.3
130 279 312 55.1 24.4
Water 150 290 324 42.0 17.6
170 348 379 13.6 10.1
Non-treating 179 207 62.1 25.9
YNACO. 130 195 226 58.0 21.0
2%Na:CO; 150 207 233 54.2 18.5
170 253 291 20.7 16.8
Non-treating 502 505 37.0 19.7
ot 130 188 509 17.5 13.6
0.5%HzS0, 150 493 Si1 11.4 10.6
170 550 562 1.5 8.6
Non-treating 626 609 31.2 17.3
ol @ 130 613 600 14.0 12.5
176H:S04 150 618 604 10.7 10.1
170 541 541 9.9 7.3
Non-treating 565 554 28.4 14.8
130 600 586 9.7 10.0
296HaS0, 150 620 598 9.3 8.2
170 489 486 9.3 7.6
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Table 7.  HEAMmMBISE (%)

Chemical compositions of Bamboo and fibers obtained by several treatments

Impregnation chemicals Ash . Pentosan Lignin © Cellulose
Bamboo (non-treating) 1.04 25.8 25.1 46.99
2%Na:CO;, 0.47 21.3 25.3 ' 52.72
Water 0.54 18.9 26.5 . 52.96
0.5%H.S0, 0.43 13.4 27.8 57.39
1.0% 7 ' 0.59 8.7 27.1 | 58.67

2.0% 7 0.64 6.4 22.5 . 59.32
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Studies on the Production of Fiberboards from Bamboo (T )
Manufacturing process at high temperature cooking and the atmospheric
detibering from MOSOCHIKU

Yasaburo Sano, Shigeharu Isninara and Sadao Nagasawa

(Résumé)

Described herein are the experimental reports on the manufacturing of fiberboards
from one kind of bamboo in Japan (MOSOCHIKU, Phyllostachys pubescens).

As the pre-treating of the bamboo, the undermentioned chemicals are impregnated
into the bamboo chips before cooking in the digester:

a) H.0

b ) Na,COj; solution (22 sol.:

¢ ) H.SO,; solution (0.5%, 1.0% and 2% sol.

And thus pre-treated chips are charged into rotating spherical digester for direct
cooking by steam under the following conditions:

a) Cooking temperature: 173°C

b) Cooking time*: 15, 30 and 45 minutes for the above (a) and (b) pre-treat-
ment, 5, 15 and 30 minutes for the above (c) pretreatment.

*These minutes of time are the time retained at the temperature of 173°C.
After cooking, the chips are two times refined with the laboratory type Sprout
Waldron refiner (diameter is 12 inches).
Next, wet sheets are formed by forming machine, and those sheets were consolidated
into test boards by means of hot pressing under the following conditions:

a) Pressing temperature: 180°C

b ) Pressing time: 11 minutes

c) Pressing pressure: 30 kg/cm®

Although the so-called chemical sizing for pulp was not executed, experiments on
the heat treating under the following conditions was performed respectively for the
water-repellent property:

a) 130°C for 4 hours

b) 150°C for 4 hours

c) 170°C for 4 hours

As the result, the following technical conclusions were arrived at.

A) Sulphuric acid impregnation into chips before cooking is not recommendable
even if it is five percent solution, because it causes comparably higher loss in
pulp yield, though it still gives the boards high strength.

B) Impregnation of water into chips and followed by cooking in the conditions
of 173°C and 30~40 minutes, proved to be better in respect both to the pulp
yield and quality of boards.

C) In the case of chip defibration with the disc refiner, double stage refining

may be preferable to prevent resultant fine or short pulp.
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D) Conditions in hot pressing are not different from those in the wood pulp
sheet.
E) Heat treating in the conditions of 150~170°C and 4 hours is proven to be
efficient for increasing the water-repellent property.
We think that the digester, the refiner, the piping, and other equipment must be
protected against the acid formed during the chip cooking; however, there is one useful

point, furfural can possibly be gained as a by-product.



