SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

EX TV IMzREE T BB EMENRDRHS RIS
FEY HMR(FE3FR) : BEFRICE T ZHIEFEND DE)
[ & ME & DR

AH, &
XK, &8

https://doi.org/10.15017/14994

HRIER : WINAKERETREZMIRE. 36, pp.105-116, 1962-11-20. AN KRERZEFMBEE M
N—o30:

HEFIBAMR



105

b 2 T M E BUE & 3 B MR ©
B IR 2R

B3E BMUERIC R B LERS OB & HE L OB
A kA HiE

Motoi OTA and Yoshihiro MATAKI : Studies on the Manufacturing

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

Part 3. The variations of Chemical Components Content in the Hardboard at
the Hot Pressing, and the Relationships between the Contents of the Each
Chemical Component and the Hardboard’s Properties.
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FBIHROE2HLEIL L, LHKXEEBEERKEDO 2> ¥ F (Stewartia monadelpha
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Table 1 DEATHEEBC97cR (20E) ML, %O pulp 25— TiEBREL, K1
W BB g (R T 180gr) 124 LT wet forming L, #Z/E% Table 1 0% T
o fot, REMERECOE 3 BGUBEWMMERZ/ED (Table 2), RaDOZRDRTDE
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Table 1. Manufacturing condition of hardboard.

T~ Dprocess ! . .
T preheat | defibration cold pressing | hot pressing
condition T~ | !
time (min) 3min { 2.5min i 20min
water vapor e, o o ! pressure 50(kg/cm2)150,
pressure, etc. 8atm(170°C) 8atm(170°C) 18°C(water) | 160, 170, 180, 190(°C)

Table 2. Properties of hardboard.

C 3
hot press temperatSrei number ifreeness(sec)[thlclmess(cm)‘spemﬁc gra(%t/}?nlln) water content (%)
air ry o
150 3 15.6 0.567 0.94 8.2
160 3 14.3 0.519 0.96 8.0
170 3 15.9 0.527 097 7.8
180 3 15.9 0.510 1.00 7.6
190 3 153 | o051 1.01 15

BOMEZE2E OFETIRS L &I, SROWEAR LU RENIEE LT DR E
THRERL-.

ek, MMERDOERERTH S wet forming pulp »B/EDOHE LEET S 2HBEL T,
TORDOEETEHIT 0\, TORRELEEY L.

1 &k, [SELEHSLUCIEEZLE

EAE, TELES JOMMILEORT & LT IR OBE L ih> 128305
SXS5em DEFH LD, WERRY LioborHAvT.

Table 3. Empirical formulae between hot platen temperature,
hemicellulose content and alcohol-benzene extractive
content, and hardboard’s properties.

I x ’ press time coefficient of
y e 150~190(C") correlation
specific gravity in oven dry g/emé | y=0.677--0.0015x 0.525%%
water content % ‘ y=10.584-—-0.0163x —(.895***
modulus of elasticity ’10kg/cm2 y=10.60-0.166x [‘ 0.671%%*
modulus of rupture kg/cm? | y=43.61-1-0.00753x2 i 0.830%%*
specific bending strength y=—107454+2.22x 0.780%**
impact bending absorbed energy |kg-m/cm? y=—1.258--0.0163x—0.0000445x2 0.592%*
Brinell hardness kg/mm; | y=0.0332x0.94:8 0.468*
water absorptivity % y=511.98—2.306x —0.973%xx%
thickness swelling | % | y=398.91—1.846x —0.975%%x
width swelling } % y=5.05—0.02x —0.907***
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BB —#FL L - T, span 15cm DO P EOR

~E 0.300kg/m D> ¥ L —

BB LY, FrRELHRE L LT span 6 cm OEBITHERLT/- 1.

4 EHEARR

HFRBIC AW OBIRO BB E T T Wi b,

L—HFL & - T, Brinell %KD,

5 BKEBR

kK
*k
%

; Significant at the 1 per cent level of probability.
; Significant at the 5 per cent level of probability.
; Significant at the 10 per cent level of probability.

Sx Sem DFEET B D

alcohol-benzene extractive content[\coeiﬁcient of hemicellulose content cggﬁg{:?itm? t
1.0~2.0(%) 1corre1ation 18~21(%)
y=25.50-+-958x 0.752%%% | y—103.22—3.19x | —0.574%*
y=173.02+44.28x2 0.888*** | y—714.82—1.106x?2 —0.670%*
y=112.164+113.36x 0.820%%* | y—1031.53—37.71x —0.626**
y=—0.0114-0.303x—0.093x2 0.706*** | y=0.5989—0.000868x—0.00089x2 0.340*
1.05
— .422 i3 — i X ok ok
y—3.736x% 0.499 y=5.32 =215 0.646
=173.4x~1.311 —0.919%%* y= 594— & —0.797%%%
=i - x—21.5 g
. _ 46516
y=129.1x-1511 —0.916%*= | y=30435 o213 —0.736%**
. _ 0900
y=2.099x~0.838 —0.886%+x | y= 0.942 o1 —0.810%**
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ERERER L AR, dFRBIC AR L b, SxXSem OFETERLD 1BFLE D,
JIS A 5907 (1957) 124> T 2042°C DR /KD A T 3emdD F X1 248:MR K L THIEL

fe.
3 RBRERSLIUEE

H2HOCH O L ST, BUEIC KT B ERIERE L RO R 0 BAVEIS & OBIRIL
(Fig. 1) lignin (32562338 T, cellulose 344 K2 ALL 7RV AS,  EfkE7e L
LT, EHMEEORE g Eind 5. hemicellulose (3 150~180°C Tixf« @& 4 L,
190°C TLEIHRABE 23k X {72 b, alcohol-benzene H#ij Hi¥] (% 150~ 170°C TH#EmL,
170~190°C CHmER—BA L 5.
BREHER DM ERBROER, ERRENRFE R 31tko T, BRI/, BELEIIK
Y7co T\ 5. (Fig 2, Tabl 3)
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HV R (RN, BT R R L 0O° Brinell BENIEMEENE IS A 20, &
B TR = 2 ¥ — ik 180°C & TR Z ISR T 325, 190C TRiZ/hEigo T 5.
(Fig. 3, Fig. 4, Table 3).

Fio, BKER, BAKCXBEIRICMBERI, FEMEEOLEFL LK, FLVLRK
AETFLTWS. (Fig. 5, Table. 2).

B EOERND, EMEEC IV EETI85RTOBNEIG L HE L O BFRERDB L,
cellulose 35 LO¥ lignin iIcDWTid, ZOEFRICEMIFED HLRILVDT, WTFhd—FE
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Fig. 5
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DIEMAERD Ble\ A%, hemicellulose DEHRDEA, *7-i% alcohol-benzene HhH¥y
DEFEDRIMC Lichi> T, BRI, BRSO Brinell FEREEI#HAT
B 1EAENEED b (Fig. 6, Fig. 7, Fig. 9, Fig. 10, Table 3), @i FURIT = 5 b % — %
hemicellulose &HRDEEIMT Li-di= TRA L, alcohol-benzene MBS HERM 1.6~
L7 % TR inL THEARMECEL, Thlhicks: ®ric@d+3. (Fig 7,
Fig. 10, Table 3).

AR, B L 2EIE LOMEERE, cellulose 35 Lo* lignin ico Tt _FEOE
h Th %73, hemicellulose EHE DA, * 713 alcohol-benzene HiHiMD&HRDORE
L3> TEDT 2 EEnRDHh 5. (Fig 8, Fig. 11, Table 3).

RIEHRCR 5 &, BHEICRT % hemicellulose D ki X o THER I h 315
B (Z D7 alcohol-benzene flith¥y) 7%, MMERDBEMEE T L O MK B DR
BxRLTW3bDLELHRS.

4 %

B

v A > ¥ S (Stewartia monadelpha Sieb. et Zucc.) I% F¥ & U 1R EEAR D BIEIC
#17% Asplund pulp © wet process I L 2 #ETHET, EMEELEILIY, RODE
EIGCHT 2 REERD, LI b THEMMER QYA B » OMF
BIRANIER, TORBE,
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(D) EFRE RO B EE Lo M, F2#HY 0BE&5L ELL, lignin k6 Lof
cellulose (IR BABE /R BALAERD Bit/a\ 2%, [ERIHEEAE T Y hemicellulose 12341,
alcohol-benzene #iHi¥i38N+ 5.

(2) EfFRELME L OBRE, EMEERS AT LIchs T, sk,
IFBEEARER, TR S L O° Brinell FERIIARE <7eh, %7, FERMFRIR= L ¥
—X 1I80°C 2 TIIRRICHAL, 190C TR I s, BAE, briclkick s
EX& LOMBERL, EMERENRE LB L2y, aBucEd 5.

(3) hemicellulose AR & #HE & DEAfRIS, hemicellulose 28 RAEEMT 21 L=t
> T, BHCTFRMEGRE B THERRE, 3R, Brinell FE %k L OF ERETFHRI= 2 v
¥ — OBEHFMEEIIED T 508, BRBRRLCRA X 3 Bk L OMEERISENT
3.
(4) alcohol-benzene #iH¥ & AR 2 MH & O BfRIL alcohol-benzene HjHiHya AR
B 21 Licais T, BT REL, B FRRiRER, el s L O° Brinell FFEELIS
AL, EHBMTRN= 3V X —XEDEFEN L6~1T7% T RacwmL, Fhblk
g3 LB T 3. BAKRLLOEKIC & 3E Xk L O EIE=T, alcohol-benzene
HHY & E RO Uik 3 5.

(5) LlLEDRERND, EMHEED LR o T, BESOHES LUK thichbig
MELET 3HEECH LT, B hemicellulose DAL+ 250 Tl T, Bo<T

hemicellulose 72 HHIXK 2 BIEERYE ORMD Sk &I #3845 2 52 L73, Table. 3
IR LUIcHE & alcohol-benzene #hiHi#y s £ 7° hemicellulose DEAR & DOFERIEE
DfER, FIBEDOHBE N LbEEINS.
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Studies on the Manufacturing Conditions of Hardboard from
HIMESHARA (Stewartia monadelpha Sieb. et Zucc.).

Part 3. The variations of Chemical Components Content in the Hardboard at
the Hot Pressing, and the Relationships between the Contents of the Each
Chemical: Component and the Hardboard’s Properties.

Motoi OTA and Yoshihiro MATAKI :

Résumé

As verified in Part 2V, there is the chemical mechanism that lignin gains activity
and some parts of hemicellulose produce resinlike condensation products by the hydro-
lysis and by the condensation in ths wood fibre-water-heat system, i. e., at hot pressing
of wet pulp sheet.

In this study, the chips of HIMESHARA (Stewartia monadelpha Sieb. et Zucc.) wood
are used as raw material, the Asplund pulp are manufactured, and the hardboards are
hot pressed by the wet process under the conditions as shown in Table 1.

The effects of hot platen temperature on the quantitative content of chemical comp-
onents in the hardboard, and the relationships between the physical and the mechanical
properties of hardboard and the content of chemical components are studied.

The results of this study are as follows;

(1) The effect of hot platen temperature on the quantitative content of each chemical
component it the hardboard; The variations of lignin and of cellulose are not
distinct as mentioned in Part 29.

The higher the hot platen temperature, the more the hemicellulose content
decreases, but the alcohol-benzene extractive content increases contrary, (Fig. 1)

(2) The relationship bztween the hot platen tempserature and the board’s properties;
Bending modulus of elasticity, beanding modulus of ruputre, specific bending
trength and Brinell bardness become higher with the rise of hot platen temperature,
and yet the higher the hot platen tempsrature, the more the impact bending
absorbed energy gradually untill 180°C. hot platen temperature, but decreases at
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190°C. a little smaller. (Fig's 2, 3, and 4).

Water absorptivity and thickness and width swelling coefficients by the water
absorption decrease rapidly with the rise of hot platen temperature. (Fig. 5).
The relationship between the hemicellulose content and the board’s properties;
All of the above mentioned, mechanical properties decrease with the increases of
hemicellulose content, but the water absorptive properties increase. (Fig’s. 6, 7,

and 8).
The relationship between the alcohol-benzene extractive content and the board’s

properties ; The more the alcohol-benzene extrabtive the higher the mechanical
properties excepting the impact bending absorbed energy, but the impact bending
absorbed energy increases gradually untill 1.6-1.7%. alcobol-benzene extractive
content, and decreases a little at more than that content. (Fig’s. 9 and 10). The
each wathr absorptive properties decfease with the increases of the alcohol-
benzene extractive content. (Fig. 11)

It is assumed that the condensation of the resinlike products has the larger effects
on the improvement of the hardboard’s properties than the decrease of the
hemicellulose content, because the coefficient of correlation between the hardboard’s
properties and the alcohol-benzene extractive content are higher than that between
the hardboard’s properties and the hemicellulose content. (Table. 3).



