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Motoi OTA and Yoshihiro MATAKI

Studies on the Manufacturing Conditions of Hardboard from
HIMESHARA (Stewaratia monadelpha Sieb. et Zucc.).
Part 4. The Effect of Treating Temperature on the Content

of the Chemical Components in the Manufacturing
Process of Hardboard.

g /4
L # El
I KB H®
L HERHRB XUEH
IV. % B
I. & E]

&R Asplund ¥EA R L 0B X 3 MHERBEIL O TREO KT DAY, Kif—
K—BBDEALTE »C, 28k lignin 5 L ¢F hemicellulose DIFANT & B 7o » THY
JERE ORI S & L —ERGOETER LU, ZoXELTIECET 5085
T & B D BAYEIE & OB HERD, 3 TR R AR O Y B s L O
AR AR D £ LW B s T LR L.

Lichio TZ D& T, LLEOEE L —BHMCER T 20, =, ZOXEERT
PR s 2 MR E & R O BIVEIS & OBRE ke, BLUETHEIC KT 3 Koo ElE
DEMZIEETEZ LI L o T, BERGORNSIVCEE LOKEER L T5Z L% H
B & L.

2 Y 3 LOBE 3D O%FA LR, Asplund ¥RIC X D EREL 7 pulp % sizing 3
5 Z L7x LT wet process THEJL¢ 2 BLE T OWTERL .

o¥s, ZOEBRCIIAZEBEMIM— LOH LB TFEEOWINE - 1cZ &L
HEEETS.

I & & #» &=
HB2HD BLOEIHD 0EE T RAEEEHEEMRED e A > ¥ (Stewaratia monadel-



236

pha Sieb. et Zucc.) #16 4~ (0.2m?) % chipiZ L, TOHEEL CTEO—H A2 103,
ZOEBRTHLDRY O—H (REE&KE16%) wibe Lic. K o @89 fl
OO L [E U WABREHAM A ZEE TH AL T % Schorger % Mgt &+ 23 A4
Frda B U 7o, B #7351 2 hemicellulose (L pentosan TRFEXE1-4 D ThH
L. FTRTHHERNIE—OEA S 3 r5g s - 7.
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VEB &M Gfe, NER LOCHREHE) T XTORETE LT R—-CLE 5L
fe.

Table 1. Treating conditions at each manufacturing process.

'wight of !
Ml vapor pressure . . pressure
process | ma(tgegal (kg/cm2, °C) time (min) (kg/cm?)
2, 5 8 11 ‘ .
preheat 200 (1196,151.1,169.6,183.1)| >0
I ' - o !
defibrate 195~200 | do. 2.5(preheat 8kg/cm2, 3.0min)' —

‘ 50, 7.5, 100, 150, 20.0
hot pressing 185~180 . 170, 180°C (gr%}éeai glﬁgécmz, 32mm) 5.0 (kg/cm?)
‘ efibrate 8kg/cm?, 2.5min

|

I, BRERELVEE

1 FBIE
Table 1 IT/RT5M, T7chb TR KT 2 KRR EGLPEERE) D B84 5k, Fig.1 1
L DR AR, lignin O BEEIEE, WEOEENKE 24 L LTO—EDOMEENLIED
Hit7gy. cellulose (3 2~8 kg/
- om? () 120~170°C) T % ZAL
- lignin = === hemicellulose
—— alcohol-benzene 7375 < 8~11kg/cm? (#j 170~
extractive . R
180°C) Twd L, —mEci
ED LR E - TR+ 2180
5 0 20 EEULCE /e
/oo, hemicellulose 1T K
TS, ThbbRED LRI
Ldeo T BT 3 2%, Skg/
cm? (3 150°C) LI F & 8 kg/cm?
F170°C) Ll ko 2 i X3
05 XM %. alcohol-benzene #iHy
2 5 s BRAMIAKZAE (RE) kR
vapor pressure (kg/cm?)
&N AL B 23,
iz Skg/em? (39 150°C) Ll Eic7e 3 &, FOBEMMEL /3.
R, KERE GRE) EH X & $HiT hemicellulose (% &2 Tl b % 2 850+ % 2%,
alcohol-benzene #H¥NBHFICEEINT 3 Z L 2388 H B 5 (Table 2).
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Table 2. Test of the each chemical component with the increase
of vapor pressure at preheat process.

.. vapor pressure (kg/cm?).
~ T — 5 — 8§ — 11
component | _ e —
constant
lignin 1.666 1.465 1.375 (22~24%)
constant
cellulose 0.300 0.187 2.127 (53~56%)
a little increase
hemicellulose 1.644 4.426%%  0.592 (20—-22%)
increase
alcohol-benzene extractive 0.564 2.305 2.930% (0.6—-1.6%)
figure: t value
=% Sionificant at the 1 per cent level of probability
i ” at the 5 per cent ”
¥ ” at the 10 per cent ”

7¢3¥s, hemicellulose DFE LHIC & 3 /s ) BN OW TR 7St R D .

(2) mETE

Table 1 [WRTHRMET, KEDE (QEERE) OIS X Ry DOEEIGHIAL S
FBE 5 F b 0wskeis (Fig. 2). lignin ZFHTEOHELRAL {RBA EEARTDHL
e\, cellulose % lignin [El4k Fig. 2
FRA ERAFRD D\ o
hemicellulose (T KZERE Gh 120
) LRI L7 TEAT
BEANR bR B, 8kg/cm? %

F170°C) Bl kw3 & &
4L, alcohol-benzene #iff
BT ARRED LR & L HIT
B % g 23 Abh, R
8 kg/em? (9 170°C) Pl kT &
BBt 5 s L3 HIET B
° a0 15 05.

8 kg/cm? (§9 170°C) 7#+5 he- 2 5 8 i1
micellulose 732 L < 3% U, vapor pressure (kg/cm?)
alcohol-benzene YA BB+ % D3, hemicellulose DX <X, ZOEEHISH
7= D SEREL (k) NnEL b, Fo—#EiL alcohol-benzene HyH¥IIZZ
t+ad0eErbh 3 (Table 3).
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Table 3. Test of the each ehemical component with the increase
of vapor pressure at defibrate process.

vapor pressure (kg/cm?2)

_component =~ — o
lignin 2.925*
cellulose 0.302
hemicellulose 1.655
alcohol-benzene extractive 4.426%+

-— 8 — 11
i N T constant
0.962 0.315 (22~23%)
constant
0.187 2471 (56~57%)
) decrease
4.172%%  0.589 (21-19%)
increase
0.148 2.027 (0.6—1.9%)

LU Fig. 4). ZORF 170 L BBOCWFhoFad, RHEENC lignin CIHRRE

L2 FED LRI A3,

cellulose

cellulose

Fig. 3 heating platen temperature 170°C
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Table 4. Test of the each chemical component content with the increase of pressing cycle.

~-.__ hot pressing time (min)

component. - —

lignin
cellulose
hemicellulose

alcohol-benzene exsractive

2.053 0.001

0.752

0.042 0.603 0.753

1.401 0.254

1.251

2270 0.263 0.979

0.310
0.554
0.002

0.150 1.961

50—7.5—-100— 15 — 20 —25

" constant
(22.0~23.0%)
constant
(55.5~56.5%)
a little decrease
(21.5--19.5%)

increase
(04—1.1%)

at 170°C heating platen temperature

Table 5. Test of the each chemical component content with the increase of pressing eycle.

~—. .__ hot pressing time (min)

50—75—100 — 15 — 20 — 25
component e | e

] ) constant

lignin 4.532%% 6.860%%* (0.136 1.000 1.750  (23.0~22.0%)
constant

cellulose 0.273 0.944 0.593 0.126 0.952 (56~59%
decrease

hemicellulose 0.861 0.280 3.963%% 2724 0.080 (21-18%)
increase

alcohol-benzene extlactive 3.692 0.185 2,100  14.540%%% 0,928 (0.7-1.2%)

at 180°C heating platen temperature
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Fig. 6 the same symbols as defined in Fig. 5.
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Studies on the Manufacturing Conditions of Hardboard from
HIMESHARA (Stewaratia monadelpha Sieb. et Zucc.).
Part 4. The Effect of Treating Temperature on the Content

of the Chemical Components in the Manufacturing
Process of Hardboard.

Motoi OTA and Yoshihiro MATAKI

Reésumé

In part 2 and 3 this series, - we confirmed as a general tendency that the hemice-
llulose content decreased but contrary, the alcohol-benzene extractive increased at the
process in which wood chips or pulp ‘were heated under the existence of water, and
the alcohol-benzene extractive (resin-like products) had some potent influences on the
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mechanical and physical properties of hardboard.

In this study, we investigated more precisely on the relationships between the each
chemical component content and the treating temperature at the important manufactu-
ring prosess of the hardboard.

The Asplund pulp was manufactured, formed, and hot pressed by wet process,
under the conditions as shown in Table 1, and the content of chemical components
were decided by quantitative analysis with treated materials.

Following results were obtained in addition to part 2.

1) The lignin and cellulose content have constant value with the increase of
treating vapor pressure at the preheat and defibrate process. But the hemicell-
ulose content decreases rapidly at the higher vapor pressure than 8 kg/cm?, and
the alcohol-benzene extractive content becomes increase accelerately at 5~8 kg/
cm?, (Fig’s 1 and 2)

2) The lignin and cellulose content have constant value but the hemicellulose
content decreases and the alcohol-benzene extractive content increases with the
prolongation of hot pressing cycle at heating platen temperature 170°C.

At 180°C, thc lignin content have constant value, the cellulose and alcohol-
benzene exXtractive increases, but the hemicellulose decreases with the prolongat-
ion of hot pressing cycle. The alcohol-benzene extractive content increases
rapidly until 7.5 minute and then slowly at heating platen temperature 170°C
and 180°C.

The hemicellulose content decreases more markedly at heating platen temper-
ature 180°C than 170°C (Fig's 3 and 4)

3) In conclusion, it is recognized as exact tendency that the hemicellulose content
decreases sharply at the higher treating temperature than 170°C~180°C and the
resin-like products (alcohol-benzene extractive) increases accelerately at the higher
than 150°C~160°C.

4) At the preheat, defivrate and hot pressing process, the rise of treating tempe-
rature Influences more powerfully on the increase of the resin-like products and
the decrease of the hemicellulose than the prolongation of treating time, supply-

ing the same quantity of heat. (Fig’s 5, 6, and 7)



