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Motoi OTA and Yoshihiro MATAKI : Studies on the Manufacturing

Conditions of Hardboard from HIMESHARA (Stewartia
monadelpha Sieb. et Zucc.).

Part 2. The Variation of the Chemical Components in the

Manufacturing Process of Hardwood
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RO BLE TP TR, SRORMET THEMNL DOCWENLERTHLR 30, K
ZOTEPCERORD BT BB+ 20558045 2 213, BEFRGORN R IOH
FOMER R &> TEELHRETHS.

Ticbh Asplund ¥EIC X B L BB X B3 MERELERETEChc> ¢, A
—k—8BRDZEILTEH b lignin OIEH:AL L hemicellulose DK 5r#E, O\WTL FEE I X
D RIEREE DR AEE B 7%,  REMER DRI L O MEIMER OB K fEFVIZ, cellulose
% 723 hemicellulose 2 OH 238535 D /e b, = ORISREYE M EERE 7101 K
PRSI T B EEZ BT\ 5.

o T, TOMRCKRCTE, FPF—EBEH02TECHI> T FRERIOENEIE
DA AEBI 2 v me B, WICZ, ZOFBERTECKT 308 L k0B ElS
L DRFRARYD, BUETIRC KT 3Ry ORMEIGOEMAICET 5 Z LiITd> T, BE
GO LOEMN EOREBER L5 LR L.

Asplund 3 X b f#&% L 7= pulp % sizing 4% Z & 7t LIC wet process T#T LEE
WIMENR T 2 BUE TRIC OV CER L. COEBCIIARRE, RB|ILEOW DL
T LB L CHELETS. Tl OMfEO— VI XHEAREARN7EEL ST
foZ L ERINEET 5.

2 & B A XK

HENIE 1V LA, AFEREENRED v £A> ¥ 5 (Stewartia monadelpha Sieb.
et Zuce.) £ 6 A& (#0.2m*) 2:5 chip #BLEL, &K% 28 iR Lk, T
ELId DN BLEERL .

R DEREAHTLTXT Schorger ¥4 2 Ulc RABREB ARG LENRE CTEAHL
T BARMDHERRA LA, o HHic 31 % hemicellulose | pentosan T &KX
BIBDTHS. TNTONENIE LD 3 roL - .
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Table 1. Manufacturing condtion of hardboard.

___ process |

— preheat ) defibration cold press hot pressing
condition T L ] L
time (min) 3.0 | 25 50 ; 200
;{i‘_"er Vapor pressure, | gatm(170°C) \ 8atm(170°C) S0kg/cm? | 170°C, S0kg/cm?

44 chip %58 200gr 5L b, Table 1 (o FT4B40E THEARS LT LEZDT
Wirathle Lo ¢, £TRChI 2RO BREIGOBENLHIEL, K 8atm (1700C) O
AERATOTEIC IV B TR 2 o 0 B&iElE & OBk, [T Table 1 OFAFEOT
#4%, 8atm (170°C) DAER T MHMRL, MRHFHIORS DRGEIE L OMFR, IV
Table 1 DGO FHE LOWMERE%, BAEFEI205T—EL L, EMEEY 150,
170,180 ¥ Lt 190°C i Z LI B 14 O EMRE & Ko O &AEE & OBIfRERDTC.
Trds & DB AWK L 72\ pulp RFERALBEOHE LE—EHITS oEmEL . pulp
sheet A 2HE L L 7c.

3 EBRRERSIUTEE

(1) Table 1 THTEBECET 3E8TRICOVWT, RODEMEIS OXH) RDIA
(Fig. 1), lignin DEMEIEIIE TELR s THA L, RCHEH chip nF# IR
2[4 L O° pulp & forming L C wet sheet &4 2PRICH B/ Z052% b, cellulose (X
v B 2 A% b, hemicellulose (ZEETIEDRT £ TIXFBA L —ETH B4, BAE
X b o5 = LaiEsia b . alcohol-benzene HiHINL T3, Mk L i oh
TEL #3503, wet forming [Tkt 3 Kk & BUERBCRT 5 FKBECFERL T
BECRA LT, BJER Lo THOHINYT 3. (Table 2, Teble 3)
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Table 2. Significant test of the each chemical component content in the manufacturing
process of hardboard. figure : t value
®ux » Sjonificant at the 1 per cent level of probability.
£ » Sjgnificant at the 5 percent level of probability.
* ; Significant at the 10 per cent level of probability
~~__ process 1 .
T \\ raw chip — preheated chip pulp ——wet sheet - hard board
component T _
lignin i 6.594%x 1.381 8.593%%% 0439
cellulose ’ 1.940 3.595%* 1.948 0.520
hemicellulose \ 0.367 0.862 0.362 1.341
. .l
aloohol-benzene - extra- 8.520%x¢ 6.009%%  4.117x% 1725
\
Table 3. Variations of chemical component content in the manufacturing
process of hardboard.
preheat defibration
component 8kg/cm2; 3.0min 8kg/cm? ; 2.5min
lignin | decrease  (25-24%) | conmstant (  24%)
cellulose constant (53~54%) decrease (54—53%)
hemicellulose constant C 21%) constant ( 21%)
alcohol-benzene extractive increase (0.6—1.2%) increase (1.2-1.7%)

wet forming

hot pressing

|
component , 50kg /cm? ; 5.0min 170°C ; 50kg/cm? ; 20min
lignin | decrease  (24-229%) | comstant (  22%)
cellulose ’ constant  (53~5595) | constant  (55~56%)
hemicellulose | constant . (  22%) comstant (  20%)
{ decrease  (1.7—-1.0%) ' constant (1.29)

alcohol-benzene extractive

7t wet forming CEIRT 5 = LD\ TiL, BRI L 7o pulp I >WTKEx 2 H

ﬁﬂﬁ‘g <,
RENRIP LM IR

(2) gy MBI 5 THARMOY

%@ alcohol-benzene HHY ODEMNRO02 % Lo 12 b LT,

KEEZ L B

(Fig. 2)Cit, lignin (T F2 B 3 4Tk
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DT B LI SHTEHLER, TR ETIRRBA EELRED LT, cellulose 12345 %
TR chip L 5 7puvay, Fhbllk /i, FREMOBMm - TR T 5.
hemicellulose (T &N & L CRE«EINT 5 X 5 Th 3. %7 alcohol-benzene HiHi¥y
RO 3IHH TELL ML, ThBlg 55 5 F CIBE—E, 755 L9549 73
5o T HO BT % A2 iayis HE e LCEmTsd 0r%E 2 5h5. (Table 4,
Table 7)

Table 4. Significant test of the each chemical component contnt with the

increase of preheat time.

T~ preheat time |
e i raw chip 30 5.5 7.5 9.5

component T ~ I
lignin 6.500++* 0.753 2.317* 0432
cellulose 1.940 2.088 2.290* 1.245
hiam;celllgéose : 0.367 1332 0.179 0.674
alcohol-benzene extract-|

ion | 8.550%** 0426 1.134 1.389

() piar D RMEIEC T 2 RO Z 8 (Fig. 3) T, lignin 3 X0° cellulose i

Fig. 3
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XEED e BB AL 38D B A3, hemicellulose [T fRMEFRTA3 2.5 90 % T IINETH 3203,
FhLl Ficins TEiAT5 = L2305, alcohol-benzene HHI WY FRKEE OB n s &
BT, HEMCEET2HEARED BN S. (Table 5, Table 7)

Table 5. Significant test of the each chemical component
content with the increase of defibrate time.

—-____defibrate time

preheated chip 15 2.5 3.5 45
component TT— )
lignin 0.080 0.978 1.144 0.€06
cellulose 1.783 2787% 2058 2,543
hemicellulose 1.102 0.166 33725 2276*
alcohol-benzene. extract- 6.165%%* 1049 1.836 0.814

@) RoDEREGOEBNC KT 5 EREOFE (Fig. 4) Ci, lignin X cellulose i1
RETh 353, hemicellulose =2\ ~Ti, 150, 170 35 L ¢ 180°C & 7 Bt » TRYX WA
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Table 6. Significant test of the each chemical component content with the rise

of hot platen temperature.

~——__ hot platen temperature
) R cold press 150°C 170 180 190
component. T
lignin ! 1.100 0.821 1.052 1.237
cellulose 1 2.279* 0.507 0 0.715
hemicellulose . 0.204 1.207 0.679 4.572%%
alcohol-benzene extractive 1 1.484 1.603 1.484 6.447%%%

Table 7. Variations of chemical component content with preheat time, defibrate time and hot platen temperature.

with increase of preheat time

with increase of defibrate time

with rise of hot platen temperature

component
8kg/cm?; 0, 3.0, 5.5, 7.5, 9.5min | 8kg/cm?; 0, 1.5, 2.5, 3.5, 4.5min 50kg/m2 ; 150, 170, 180, 190°C, 20min
lignin constant (24~25%) | constant ( 249) constant (23~24%)
cellulose decrease (54—529) | constant (53~54%) constant (55~56%)
hemicellulose a little increase (21->23%) | decrease (22-19%) decrease (21-19%)
alcohol-benzene extractive a little increase (0.6~1.6%) | increase (1.2-2.2%) increase (1.1-1.9%)
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LT3, 190C iigo TEDWPRE L /B, ZDOZ LIT2WTiL, & T hemice
llulose %% L T\ 3 pentosan DOk 4-fEA hemicellulose Dt T3 170~190°C 2\~
SBRICKVWTHELL LB LR ) AEEWOHEIC—EK L T\ 3. alcohol-benzene ¥y
TEEME L LTV AIE pulp & ERFRELISOCC O THA L (L DOBEIITY]ITE 529,
150, 170, 180 3s X 08 190°C L < 7% W fEn THEML, HmEH kX <7 %. (Table 6,
Table 7)

T, AM—AK—HROLEECE L TTSERM O#T M (thermo-plasticity) &
5 BA2 B, R, Runkel 9 ORf5E3% % A%, Asplund vE TR L 7o pulp 2L T
BEL CHEMMERE 0 < 2BIETRIE, BICERiCEHs TRM—K—8R TOMLETH
> T, ZORTIL lignin D7ERLE hemicellulose H3inK 4 L C—8MEE L, BIEEY
BERERT S LN OB TLIERIRT.

&

4 #

Asplund ¥:CHEHEL 72 pulp 2RI & b #ET 3 BEMHERK O B5E THC I 3 R
DO BREIGDOEEICDOWT, b A+ S (Stewartia monadelpha Sieb. et. Zucc) #% Fk
& UTKET LTchs, ZORER, RO LR LMz o,

(1) 2TEcChblco TORSG O EWEIEOEENL, BHIEZESICL fohio T lignin
MU xR L, cellulose 113/n L, hemicellulose (I#VERT ¥ TR X — ETh 3755, BE
X igdr+%. alcohol-benzene HitH¥id, Tk LUK TE L < HmL, wet forming
F LORERBOBKREECKI L, BETHOEMT 2. JichbnBamo TR c
I AEERED bR S.

(@) B DREEIECHT 2 THRFMOPEL, lignin 133 5ERD, TR ERE
83, cellulose % 3 437 Bk iRA>4 3. hemicellulose (TR 2 #4hn 1L, alcohol-benzene
P EnT 2R ED b B.

3) MR DR B, lignin ¥ LU0 cellulose (LA B A 72 BIASERD B AL\ 25,
hemicellulose (352>, alcohol-benzene #ljHHi¥ T B2 WEEFMDOEIN & & 31T EHARN AT
%)

(4) FFEEOZEZ, lignin ¥ LOF cellulose (IRZETH %23, hemicellulose 3%
L, i 190°C 1o B\ T hik & {7/t 3. alcohol-benzene ¥t EFIEENS L /v
B Lo T, L, #mEdAEL /K3,

(5) Bl hoReEE 7L, chip & 2\ pulp 23n# X h 3 T T, hemicellulose
12384 L, alcohol-benzene fiHi#Astiifnd % L= 5 HEREMRWL G L LTREDLR
5.
WE, RO OBIENIAM—K— BRICR T, lignin DiER LI L ¢ hemicellulose 73
ARSI & b —EsEE UBIEREWE (2 2Tk, alohol-benzene JliH¥yd—i) Z 4K
T8 LR ERIBEBIC B LT 52, 3D, MERYWHEEROERS LR
TRLEXRFED BRI
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Studies on the Manufacturing Conditions of Hardboard from HIME-
SHARA (Stewartia monadelpha Sieb. et. Zucc.)
Part 2. The Variation of the Chemical Components in the Manufacturing
Process of Hardboard.

Motoi OTA and Yoshihiro MATAKI

Résume

1t is important to investigate how the chemical components of raw material vary in
the manufacturing process of hardboard, for the determination of process conditions
and for the improvement of hardboard’s properties.

The chips of HIMESHARA (Stewartia monadelpha Sieb. et Zucc.) wood are used as
raw material, same to Part 1V,

The Asplund pulp is formed, and hot pressed by the wet process, under the conditions
as shown in Table 1, and the variations of quantitative content of the chemical comp-
onents are analyzed at the each manufacturing process of hardboard.

The results of this study are as follows;

1)  With the progress of the process from chip to hot pressing, lignin content decreases
and cellulose increases gradually, and although there is not significant variation
in hemicellulose content till wet forming process, it decreases remarkabley at
hot pressing. On the other hand, alcohol-benzene extractive increases remarkably
at preheat and defibrate process, but it decrease rapidly at wet forming process
and at the dewatering operation of hot pressing, and the increases at hot pressing,
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again. (Fig. 1)

2) The effects of preheat time on the quantitative content of the each components;
lignin content decreases at shorter preheat time (3 minute), and does not vary
at longer time than that, cellulose shows constant value untill 3 minute, but
decreases gradually at longer time than that. Hemicellulose increases a little,
and then alcohol-benzene extractive increases with the increase of preheat time.
(Fig. 2)

3) The effects of defibrate time on the quantitative content of the each component
lignin and cellulose content do not vary clearly, but hemicellulose decreases with
the increase of defibrate time. On the other hand, alcohol -benzene extractive
increases rapidly with the increase of defibrate time, linearly. (Fig. 3)

4) The effects of press temperature on the quantitative content of the each component ;
lignin and cellulose content do not vary, but hemicellulose decreases with the
rise of hot platen temperature, particularly it decreases at 190°C. hot platen
temperature. Alcohol-benzene extractive increases accelerately with the rise of
hot platen temperature. (Fig. 4)

5) In conclution, it is recognized as a general tendency that hemicellulose decreases
and alcohol-benzene extractive increase contrary at the process in which wood
chips and pulp are heated.

After all, the tendency of quantitative content variations of the each chemical
component agrees with the theoretical mechanism, that lignin becomes in activity
and partly hemicellulose produces some condensation products such as like resin,
by the hydrolysis and by the condensation.



