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3. X B K &

3.1 S 7 o g
3.1.1  [shs R AL
B4y 300 g AHM D GP A @Bk Licost, KO DF 95% D7 2 —Awhiz
T 30 ML, HSMCSEd Tk brE, Sl 7a 2 —a ez, L EOMEriE) KL T 15 H
o L7ce Cha @O0 e X D TEA0 74 3 - A% ikE, <L 7Thicie 8T a7 L2 -0
EBEFELC, 1 LFLOT L 3 =0« Ny VB GHRED, R CHIRBE OB Y 10 BRI
WL, BlEDSETA 2 — L% 5 Bk /oD b, RAic 7L 2 — L BERPIE T I8o0, B
Bk 5 HERE DR L, SHICKTHoBRS (5 HIED Lich 0xFChALT, ©=—ABAR 4~
6°C DI TIREFEL 2.
3.1.2 WLy 7 = v
ISE IR <L 7 0 8/5 Bk s 1 #ilf Bk Chlorite Holocellulose 3 Ty 7 = v EIL 1o, F
SRR S 0%, WHEEHKO pH 2% 4.5~5.5 iC/eh L HHEFLTHFOT LB ok,
B 50g HIMOY =Y b TR 31 ZF7 5 ALY, 7K 160 cc AL TH45Ici&Ee 5 L, 80+
2°C Lo et Adu L 7D 80°C WL Tz & ¥, JKEREE Sce A TR e 5 L, oWl
BN Y — & (NaClOy, {LFEM 14 15¢ # Mz Tl iciRE 5 L, cDOHC 30cc B=H75 A=
KIS TP B PHU e Shvk 10 S3BE T 5 KIRE 5 L, 1 IRHIBCOKERE 3 cc, o\~ T NaClO:
15 g %%, 1MHRARCIRE 5 Lic, x4 MY RLAOL, KB THHAIL T, v=—AEHY 0
WREHT S oL, #lgkok 151 TR L, DWW TERMK TSR, S5 250cc DT & b T
WL, FHEMKTT o BBie Lice B~ 7IEFCHKL, v =— ST ANT 4~6"C DOREEFIC R
FEL.
3.2 B MR
3.2.1 v=Ybk—-3yr
BERCRLE 0 7 B0 R JIS P-8102( 1953) i LAy — b~y v AL, HEN 16cm v =Y
My — FEREED, RO ETFICEEBHL S 24T, 7L AT dkglem® - 5AEIHRIL, 7KK 70+1%
Wik L7,
{ i"—-l uperheoling platen 3.9.2 4‘}{( EE

e 2 wire screen (I8mesh)
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4 wet sheet
5 wire screen (4omesh)  J\E — F OB, @ OBESLMNT, £
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e SE IO % ¥ TR RS L AREAL, < Okbic

/ 7 wire screen (18 mesh)
\;v/ 8 carrier plate EHEOBHEL LTI D, LarbEUE#

TSI X oC, RO L 5 &b T
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10 Under heating platen UL 2 v e — L CECEIIEY ST
D X5 Tl o — ¢ = N BRSO R
Fig. 1 ZEMH, v=Y by — K, E#ﬁﬁi%o 2 . e EEES - S EN A o Y g
21 2~ OHEARFIL e Utco AREEERICIY, 37 ton FEENEME - YK

View showing arrangement —in the press— of FHI7 Vv ARFH LY, E-FEECL BN
surface plate, wet sheet and carrier plate etc.
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Table 1. BMERrS =2 —n
Pressing schedule

' Initial squeeze period * Final press

holding period

Breathing period

High pressure l

\ 7C105mﬁg times holding times

Pressure

kglcm? 0—30 30 10 30
sec sec sec min
J 210 5 10 11 5
Platen
temperature 190 5 10 23 5
Oc ‘
l 160 ! 5 10 51 S

* Water content of the wet sheet, at starting point of final press holding period, is
about 40% (wet basis).

fodic, WEO 3EMEMEERLEATS L, Y=Y by — FOFEAEETECT (30 B~ 15 TEER
WCE5) HRMEIMEONRch o, TR EMmL O 1 BFEIERIC X5 LIRS FICc 5130 ) Tl
R = FRIGEEE I, S HRBERYKR G BHERETE, YR — Vo L TEI L b offx st
KEpol, 2Dk Fig. 1 O L EHEL LY, V=Y kv — FAOIMEEDE—({L L > — + DR
EHHE DR LS L OE S L L PRORM TR TN EHEHE L L ONIzDT, Thick ) Tablel
DI L 3 BREMENEE CEERM U 7o 7o - SMITEVED D ESERKTHEIL, Kis& LoTfl
MUtco 3 BRBEMEERILIA < BRI SIARI LB R CH b, ThicBid 2 prgen s
LRSS FBERINTWDA, ZOMESRIBEFRTAEZ FBHIR TWIRWERS G, KR ER T2
fedic, 3 BREIMEEROMY]O NI MHA M K U oy, REHRD |
EERNE TS L 2HTROOTHRED K Lichiofe. ™
T2 LBVEA 7 & =2 — L OB S 10T, BEEMEROEK

REALIETS X5 L, BEBERY =Y by — oA © ]

CHEETS C LI, —RICINESE b CHETHB T S ]

RTUL, FRERCIERD Y =Y by — 2 EERHCH £
£

FERFRBILT, BLTHOHL, EbLCHEL TEAERHE 0
L, Shuch e SEERBEOME L SUEREIO Sk
B 40% LTz, —BROF — ¥ OBAEEERENO Y =
Y- FOBKKIE 8~10% TLLESRTLHAY, AERT om0

kG O D TR EE T 5 1, —fkoga v Flg 2 FEWEM THERD ¥
T o 3 — ¥ DRI $51F 7 BT — R R
EIRICTHLED D oc, KERTHWFIE T, EEEE&/K Time-temperature relationships

. . . . at mid of hardboards during
RIEBTHETE ol Ed, —mohr B Bk pressing at several platen

W Lo THEEL I, Tablel 0Z b EffLicL EDY=Y temperature
gend:
by — FELOEEE KA Fig. 2 53, THEROLEE, F A. starting-point of final press
holding period.
HEHE 45 kglem® DOBFEIIH Y OBERHOSHEY LB L B. end-point of final press

. . e o s . holdin eriod, ress-hol-
# CHUCLBR - FOMER 30 kglom® EROHALIZER  ding time &min,

CER% R LIcDT 45 kglom?® ZAFEDERA EE 12, C. end:point ({f final press
holding period, press-hol-
TeRMIEBOREAR - i, Y=Y by — bOLHEICAT VL ding time 10 min.
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AbiA, FrRTECHEHM 10 M2TART, 30 kg/om® T 5o HIFHRERIEE, WRBUTEIRY v 7ricidodid
ATAT VU AR E &SR T TIEE L1

LRz X 58— Fix, BIRRE 65%, BE 20°C OEBERSETT7 HU LM, —Ha2EEs X

O ALE % L 7o
3.3.3 B (e =+ bV —=F AV )

ERSETIHUEEE A G, B 4.9 m/sec 1oL, BE% 150°C, 180°C % £0.5°C wieb X5
FfEZE R OBAN, PFRALREL I,
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EE, T, BIEUIEL,

Wk ds L ORI S IZIRERE, NS IIE R A CIRIFRCIIGE U iz ok#KiE, Woknio 4 [0
MR EEICN T 5 MkEOIECHRRL, WKE SBIREKLME « OB oW TlE L, WkRIOE X
TR 2WAKEDOIEEOTRL L, 8HOYISELRL k.

HER, T BRBIERTIO 9.6X8cm DF — Fig o TIEL 720

HIREE, KEBIRMEY REHECRLIEEMTH D,

D EoRisEE, 33T 20°C, 65% o{HRERSER Tk,

5. HERRRBLIUEBEZ

UL 7 DEBLSHTE X OB HTR HE Table 2~Table 3 KRT LR DN THDH, 2D Fio L BHR
EpkE s Table 4 3 X O8 Fig. 4~Fig. 21 3R L7
TRIFERE, Wk, WKE SRR, BB OKE X LB OB S b, REROZ L
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Table 2. 1 7 DEEFITHER
Quantitative analysis of the pulp used
(Akamatsu, (Japanese red pine), Pinus densiflora Sies. et Zucc.]

o  Alcohol-

* *
‘ Ash benzen (1 :2)  Lignin ' a-cellulose |Holoce11ulose
‘ ‘ extr. i 1
% . % . % % 1 % .
O“g(‘l’;gtl t?'gated) } 0.25 0.48 27.9 41.8 71.3
GP, solvent extracted
(alcohol & alcohol- ) 0.36 0.15 26.4 42.8 71.4
benzen 1:1 mixtuire/
GP, delignified
(chlorite ) 0.59 0.45 1.7 55.7 —
holocellulose

* Corrected to a Lignin and Ash content’

Table 3.  {HF -1 7 DEFHTESE

Screen analysis* of the pulp used

Mesh Kk

>24 24~48 48~80 80~150 <150 Freeness
- _ - o o — . CC
Original GP (not treated) 8.1 27.4 34.3 16.0 14.2 615

GP, solvent extracted
(alcohol & alcohol-benzene\ 5.6 23.5 32.8 15.0 23.1 660
1! 1 mixture )

GP, delignified
(chlorite holocellulose) 8.2 23.8 27.3 12.5 28.2 523

* Used Baner McNett type classif-:ler.

BEER — ¥ CIROKERH A A — F ORB L 0 VBRI NEL O LEL 0, BT 5 &kEERELR
SEREENRE S, REHRELLDOT, it 24 BHKRICERE LI, Lk oT, #ERI—BoR—
F OGN & BT E e [ 2 ORBFICOWT, BB SRELSEIL TV B, S0k
UL, HHVERED, pOAREAMRR) & LA RS bt h ot

5.1 BEIRICEIT3EHESOBE

K7 7% BRI B 2 TRIC R VT, Ml S 45850 5 RE L LT 3 D0MRNLH k1S
Do TOFE LK, TraVECRBEIEL L, F2REBEY LAIRH L, B3P Y F=vT5
e Thb, 774 A—F— FEECSLTL, SHERD S5 bk—E4ROGRATIE T2 N L L
THFbh T, ZOR—FCROBIIL, TRBHIFOR TR, = F & — F OBERBICK TS,
FREELEHPHEL 250015 THDH, V=Y bh—3 v 7 vV 7L Yy v rAFX T —
FR=FEREHTEEEE, Y=Y by~ NI LD, ZTOEIH 1/5~1/10 K ¥ TEMINS,
ZOMFETRTETAL, AMOEMREBEOHACELD THELULLL DL AbN %, Fig. 313, BEo
ORI T X B A OETARCTH T - 22 1S E LD bDTHS, —BIC, KEEEIKT
TiL, MREARR TR AR L BB A D, FEREERE S LIRS fo % o WEEEAM T, MR
725 160~180°C DEEI, HHIY 7 = v OBR{LA & —3T5 Z L aEmbh T B, EkKMTIL, 0
PEERELOAR < 70 % IRBEHEIHIL 80~120°C 1B BN B D, 2T B IR DRERC X 5 4 0B 5
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Zoneset detormation at
oven-dry wood.
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Temperature C
Fig. 3 #FEARM I X OHIRAKRH DT
View showing zones of deformation of oven-dry wood and water saturated wood
Note: T Hiceins, H. G. & F. V. GrirrIN ¥ I Stong, J. E.2® m Huruya, T.®
Iv Youngs, R. L.V

Table 4.  MEEMEIEE L7 74 >3~ K — 1 OB [IE0Y & E
Tensile strength and specific gravity of air-dried fiberboard after cold pressing

Pressure

kglem® 2 ot . e _
Tensile Tensile . ‘Tensile .
strength strength Sls:c‘i? strength Sg:cn'f;xc
_kglem* _kglem* BV hglem? sraviy
' ] T T T
Original GP i : . !
(not treated) It 16.0 0.25 34.0 ‘ 0.48
GP, solvent extracted j
( alcohol & alcohol- ) 14.5 — 0.23 33.0 0.46
benzin 1 . 1 mixture
GP, delignified
chlorite ) 378 605 0.73 650 1.06
holocellulose

=¥ (P RV S J P

Table 4 (L7 =Y b — b&fi4 OEHH T 5 I REM B, A7 vy ale & bIcETICER
TR LR — F OGS ERE L ILEA R LIbDThbD, &Y 7 = v & — FIXERIFE ORI Lichs
U, HEIE BRI MG INT A 25, 30 kglem® MO S O T IEE, MK & I EERT. Zhiext
LTy 7 = vou 70k, 2kglem® T LENCIEE LHIERRL T %, 30 kg/em® THEM LK — I
W, TOSLTEBELIE A~ — FE= 1L, FAE0MEKEEL WD (4kg/lem® EHic@EE 1 7
FEE LTz~ — Ko — ¥ LIRS 7R3,

ST EE, BV X2y TR iick ), vaEY vy — FOSERICKT B HIMEN E D TN L D
LB e THEIEDHLDOTHD, OO PEIENTRCT TICMBNR TS L ZHDHR E X<
—FT A, R - M B Rk o s o Tk, WG LRI, v 7= R AHER
DT & #8 L CHEDIZE A I L, (R TOWEM:E Joba THRNCHET L, KR Rt T o i
HEEE OGN A ILET B L0 LTINS, ZRBOC LTI, BEBIE L 7 Cliifsd, Fhpy
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o . i — ,
air- dned 5 a0 ir-dried B!
boord ! Presing tempemture T board %0 Pressing tempericgture T "
Fig. 4 = F¥— FOREZEEHE Fig. 5 ~— FF — FOKEEEEAECK X

B XETHEREO YR ETEERE OBE
The effect of pressing temperature on

The effect of pressing temperature on the
the dry tensile strength of hardboards

specific dry tensile strength of hardboards
Legend . X Original GP /\ GP, solvent extracted ) GP, delignified
—— Press-holding time, 5 min. -w-—- Press-holding time, 10 min.

T2y R Y 72 v a KT S X5 I HEEY 7= vk, TR EREREHIMME L CRUR LR
5 Y5 ERE T, ILIRFTALENDL D, Livl, V7 =y OMEERIIEC X o TRMmSh
et Fig. 4 WEOTRONS, BIEIC LTy =Y b — MIBED EA L L iic, Kk—EROME
iz kb, ERCERT2009 5%, L0 IRGEME T IERINETTS X 5 cie b, MR R
DML MHEEE 2 A LT, HELRED, hoBEOHNE 5 kT e FHEINS. &Y 7=y
N FR = F ORISR, BY 7= v = PR — ¥ OMEDK 1/3 10T, BVEREEST T,
V7= v OBEEROMEERY BT cunwiebt e RTIDOEELLNS,

BEBOEENEL thicoh, HHARELRBICOoN, &Y 7=y — FF— F oM
L, BER—-FD5~8fcich, HME (Fig. 5) T2 ~4{Mc/esd, Y 7=y —FE-FD
MR, BMELRMIC X W EEAR ~ FORELCKEREZ ETL, 2R TRE LD, BUERERMED
BB ONTTFHENALRD, O = - FIZBECERL, BE R EL, R
NEDESIEAL, BEHEBEOHEMAIZE S, ZHUINY 7=vT5 22k b, 30kg/om* OFEE
TR RT L5 TEENEFL Thzb 02, BIERIZIED KGR 2 OO X X 0 #HE
AERED K THANbDOT, MOBALAKRCHAINL LB, &YV 7=y —FH—- FOME
L, BErEHDMC ORTHATATREL, FkFIRC L 2 BHEDOEEREDIKT L LoTw
5&EZBRD, TOREX -~ FE-FOFEERENLLRT, Y 7=V ~—FE-FOHFIHRKE
LDLEZBZLNTED, ALEY 7=y ~—FE—-FTh, REEIRLEGP ~— FK— L, mam
GP~—FE— 1 X0 LEEEMENE c5, Ocranp, N. J2% (37 4 b VI~ — 158 — 1 ¢

B RAE TS, KERTR, M-v 7OBHERA SR TE A2 b, BT O &
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Y EEN
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=
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air-dried |60 190 20 0 Trad 1o 50 20
board Pressing temperature poard Pressing tempenafure C
Fig. 6 »~— Fa&— FOWREE REECK XiF Fig. 7 ~— FR— ¥ OWHEHE—KE R E
FENETRLEE DR RISk g TR EIRIE O 2R
The effect of pressing temperature on The effect of pressing temperature on
the wet tensile strength of hardboards the wet and dry strength ratio of
hardboards
400-‘ BH*
300 1501
R z
T
s H
= @
500 2100
3 2
. F
Pt
£
100 501
L g 210

Grdrivd 150 210

i ) 190
boa Pressing temperature ' board

190
Pressing. temperature °C

Fig. 8 »~— F&— FORKERICE JIFTEF Fig. 9 »— F&— FORKESBIERCE X

TRLEE D3R ETEEIREE DR
The effect of pressing temperature on The effect of pressing temperature on
the water absorption of hardboards the thickness swelling of hardboards
in water

Legend: (This legend will be available to Fig. 6~9)
X Original GP A GP, solvent extracted O GP, delignified
——— Press-holding time, 5 min. - Press-holding time, 10 min.

ESK LD LRI EZ D Z LIRTE R,

IRBO = FR—F O 24 BEEBOKEOMLES BRIGE, Wok®R, BWKE SRR T2 /AR,
Fig. 6~Fig. 9 ICxTo &Y 7= VEES — F OBBHRENY, 1324 £ 010E-A, BUEROERENE
WiRE, FRBHRARCIZERELS LD, BV 7= vRES - VX, bTroMEARRL I, BE X
DEY V=v = FHE—FOBE LRBOEMERL T 5, BEOBIECIE, - Fikig & A SHER
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REIC ¥ CTEMIN S . BUERERN Y —c T, BEROREOE b 0E ERL ZoRBICET D
b, ERENER CEECBNMATT S Z ricit ), KOBAK IO THE IR X5 Iefas
DEIND b D LHENIND, V7 = v OFECH b5 TIREEESHEMNT 2 & LIXHERE S 0
HBo WROUETIE, V7= VIZEAE L bt & CiRiBEREoR MmN LIEERA»H S L Sh
TNB AV BT TR 2 OFUEEAITBRIN TV A D2 E2 bh b, kSR X > TREL
BEIN, TORERIEHRORENGE IR Y, FRBEHAEL B ERE . BKKITKERH
i SRR I D e, AN X BB A LN A ote s, WokaEFTRIR T, BY 7= v Lk
FHAKRIIAE LD L EbhD, BKEIFIRRL, &Y 7=v0d00kn, RER-F, ~—F
A= FLAREWERL, V7= VIIFENCEAL WA 2 Lhbhhd . Z0Z LILBERE L [F
WEDIEREZRT Fig. 7 LOWHLNTHSD, BV 7=V~ —FFR-FL, KV 7=y —-FF-FOD
1/3~1/2 OKFEREL A THC TR, WEEE L REMEOLRITL, 3F 2 FL L, Fe—
BRICiE, BNEDRENE S HHINBWE EREL LD, &Y V= 1713, BEC k> THEETES
SHEE DKM, K LRERHEEETIEEARECI LEERT 0THD. H1#K
Table 1 2R L 72EAKM OWRBEHE & GEREDQ LRI LANE, = PR = F OJRIX 1/4 LITi
TELGD, TOMBIFEINTWD ERD T ENTE D,
5.2 BAETRICEKIT3ERERSOHE

RO E I OWT W. Kravpitz & G. Steemanm', (X TZROKEIE~ 3 v — AfHTH

— PR A SHED A H T ARV Ur =Y FPHIC LB DT, BAUMOBENY 7= vis

M o A B
[CY] (B) - T,
os_ \ . —_—

L
L
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/
é

g
!
»
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—

gravity
A\

Dy tensil strength Kg/cm
&3
Spec

3001
ES
20 o
S 200
Z
[2)
w s : wtrol 15 y 100-
contro 150 180 control 150 180 —
i trol 150 180 control 150 180
Heat tr?utmg temperature T ot Heat treating tem[l»erature C
Fig. 10 fi 4« OIRETEIEL = FE—FD Fig. 11 x4 ORECHELIE A~ FR—-FD
SKECR RNk X iF TELIEER B O KEEB BEILAE Ik XIF TR E O R F
The effect of heat treating temperature The effect of heat treating temperatur
on the dry tensile strength of hardboards on the specific dry tensile strength of
pressed at various temperature hardboards pressed at various
temperature
Legend: (A) Press-holding time, 5 min. (B) Press-holding time, 10 min.

X Original GP /A GP, solvent extracted ) GP, delignified
—-— Hardboard presed at 160°C ------ Hardboard presed at 210°C
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Heat trmting, temperature °C

Fig. 12 i« OiRECHEL L ~— FR = FD
WS PRIRE < % X T EALHHE B 0 ) 5%
The effect of heat treating temperature
on the wet tensil strength of hardboards
pressed at various temperature

150

8

Water ahsorption

Fig. 14 fE %« OEEET
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colntrol ISIO ‘1‘80 co'ntrol |éo 180

Heat tredtingr temperature C

BIEL 7z~ — Ko — KD

WK ds X iF T LR KE D th
The effect of heat treating temperature
cn the water absorption of hardboards

pressed at various temperature
Legend: (This legend will be available to Fig. 12~15)
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(A) Press-holding time, 5 min.
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Wk XoE TRV EE DR
The effect of heat treating témperature

on the wet and dry strength ratio
of hardboards

1254 A) B}

100 \

o
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9,
o
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o

wellin
-
Ay
/dlv
/

‘Thickness

cn'ntrol :éo Iﬂ'o control IE')O 160
Heat treating, temperature °C

Fig. 15 fEx ORETHH LI = FE—-FD
7K SRR IC I X 0F S ELTRE B Dt
The effect of heat treating temperature

on the thickness swelling in water of
hardboards pressed at various temperature

(B) Press-holding time, 10 min.

Original GP A\ GP, solvent extracted ) GP, delignified
——— Hardboard pressed at 160°C

- Hardboard presed at 210°C
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The Fundamental Physical and Chemical Research on Raw Materials for Fiberboard
(2nd Report)
Effect of the chemical components in the raw material (II

Yasumasa Yonezawa, Tokitsu MuraTa and Iwao Suzuki

(Résumé)

To study the relationships of chemical components in the raw materials to the
properties of fiberboard and various steps in manufacture for making board by wet-
felting and wet-pressing method, especially hot-pressing, heat treatment and oil tem-
pering, we carried out several experiments, using mechanical pulp which had been
produced by alcohol extraction and delignification, and obtained the following results.

1) Firstly, by air drying, the dry tensile strength of the ligneous board, even if it
was compressed at 30 kg/cm?® pressure, had only lower density and weaker strength, but
in the delignified board, already at 4 kg/cm® pressure, they were the same as in the hot
pressed board.

The wet tensile strength was nearly naught in both cases.

2) By the hot pressing of wet sheet, the dry tensile strength of the ligneous board
rose to about 5~8 fold in amount, whereas that of the delignified board remained almost
unchanged, but still the former was not yet one-third of the later.

There was not much difference between the resinless board (solvent extracted) and
the standard board (not treated).

Moreover, the wet tensile strength increased considerably, and had become larger
with higher temperature and longer time.

The value of water absorption (absorption time was 24 hrs.) and swelling of the
ligneous board were lower than those of the delignified board.

3) The heat treatment decreased the dry tensile strength of the delignified board,
but increased conversely that of the ligneous board. From this result, we well recogni-
zed that the heat treatment effect improved the wet tensile strength, water absorption,
and swelling of all the boards.

4) By the oil tempering, the dry tensile strength of the ligneous board increased
largely, but that of the delignified board fell conversely. The wet tensile strength,
water absorption, and swelling of all the boards have been improved by this treatment,
especially in the case of the ligneous board.

5) From the above facts, we recognize that lignin hinders development of the full
bonding effect of the bonding substances, especially hemicellulose, but contributes to the
hydrophobing effect or dimensional stability of the boards. But, further investigations

to obtain clearly the conclusion shall be carried through.



