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Table 1—A. [HFLk# (FHER)

Factor and levels (preliminary experiment).

& F it = 7K #e Levels:

Factor Sign 0 1 2 - 3
’E m )'\. L 7“ )

Pulp used*. A KP No. 7 KP No. 11 | KP No.7-1
KPYsS=vim®E % B 0 5 .- 10
Addition of KP-lignin*2 (Pulp only) T

kA c RN
Setting agents Alum  HaSO4
pH # : . ' .

pH controled D 5.5 5.0 4.5 (4.0)
#OE W E (O :
Hot-pressinlz''t'en?perature"‘s F ) J1%0 . 210

Note) x*1 KP No. 7; Sulphate pulp, cooking yield 84.12;2%.
. KP No. 11; Sulphate pulp, cooking yield 62.5%. . .
KP No. 7-1I; Extracted using 1% NaOH solution from KP No. 7. ™
%2 = KP-Lignin; Lignin salt is precipitated from beech sulphate black liqure (KP
No.11), using carbon dioxide for acidification, the pH of acidifi-
cation is 9.3, The lignin salt is redissolved in water and the
free lignin precipitated by subsequent acidification using sulfuric
acid, the pH ‘of acidification is 2.0. The free lignin is dissolved in
1% NaOH solution and the solution were added to pulp stock.
%3 Hot-pressing; Same to Fig.1 and Table 1 for 2nd report?, '

Table 1—B. #i5t#9b b 21 (L&DLs EfEE) (FHER)

The statistical plans (preliminary experiment).

BE & £ o 3 F o} ,
Column No. of orthogonal table ! 2 3 4 Sl 6t T
= Z B ) 1 7"

Factors (Source of variation) 4 B AXB ¢ D .B xC IE F

. H 1 EEER, RFokyE Ay B, C | -D I 31
First experiment, Levels of factor A, B, Csy D, o F,
# 2 H £, RFoKkHE 4, B, G D, Fy
Second experiment, Levels of factor Ag Bg Cs Dy F;

‘%mﬁ%:W*$,%m@s@ﬁ$,ﬁﬂﬁ%%ﬁéu,ﬁ—ﬂ%ﬁf%ibk:

Bk, BB 3 A& 20°C oskeic 2R L, BukR & BokaTO® BREIE L TR, Bk
mﬁi(sﬁ—ﬁkuf)kﬁfakz&ﬁﬁummxautammm&ozﬁu,m%ﬁz7» A
AT L RFECRISE Uiz, |

BoAIE SRR, Bokic X BESEIERE, (84 ORBA IOV TRKATHEOE S 28l LTk,
BKHITE & 1 5 R A B LRk E S 3R & L, I

(8) £— Fp A%/ —LFEEH (%) .

?yaxv—mm%&mwrwﬁutoEoé%amoaofmﬁﬁmmﬁwtﬁggﬁ@bﬁ;x7
4 /L}r (1G3 FR16~18g) #HBAL, qm:’%;w 4 NE— »13L;fﬂ1~2g %ﬂsﬁb, VeV AL—
":Airmﬂi%%qﬂl v H,, xﬂx—/v&ﬁﬁwrmﬁrﬁm&&nmot,
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LAZERF ik Table 1—A RRRLAL KD T, FHSTEOIES I X UFSIX Table 2~6 iZ3E
LA L, 88 Table 2 OBECR L7,

Thboa#aRbeld, ERMBRE (K- FHD) 250, F1EE, F2RERRTRFOKES
EELEVERC, FXokdobhd, tOHBEIX2THY, REQIHAESDPLTELDOT, BE
OREELDT 57D OHHER 6 LERAED X 5T~ AL, 77— &ML L TIX, e (ERNA
%, #- FR) BRDLRTVS L SR G THERTREL, AECRVERDHEDOIS VDR T~
NTEORERTHD, a3 RDTHV & EE, BRMHROPTHIEVWLOET—A LT, ERNOHH
EO¥YH5aRECLTRETHOPEETH S,

ZOERTIE, £2FHD 1 BLUTOEBZRLLERMEONSVERE e W7~ AL T e &2KD
7oo REBOD 1 %Y T HEENL, SFHEEOESEICHME LR, HLEIRE 21kg/cm?, {RIHEE
5.4kg/cm?, WKE1.7%, BAESBIERLT%, A& /) —AAHEN.10%Th - 7c. BHREICHT, T
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A LD - RERL, KD > TV EERREDORDAEL Lo dDLEXBNLDT, BERGRDOD
5HORTRTRIHTES DO LEX ., IHK, HEEMmTIREMECR VENEZMbh2 2 Lh
B, e BT~ AL RERTHRESMI VAREVD DI e TREL, TOHEICIIFENZ DT
E-Z N 00

COERTIE, RECXD2FEEHELV D, EROHIIROFELEERp ORESOFZEHL THITL
Teo 0% 6 THREL Fo BITIE, 7V £ —54 v &2 THRL%E, Table 2, 3, 5 2kWT, WFhiF
Eﬁﬁ%bah,A—FW%%lb%ﬁ—F%ﬁ%@ﬁﬁi%wzt%ﬁbfwéo%@tb,E@%%
ORERIL &) DR TS T LAY, ea ZRDOEIBEN Lo LiThD. LPL e DAREIDD
Do Te BT, AMTHo kLS,

ZOFHABRTRIK L 7o — FE— Fid, EX0.38~(F#50.93)~0. 4lmm, HEO. 89~(F50.96)~
1.04Tdh o 7o

HE BRI BT 5 ST RIL, Table 2 iz, $HE /5 7i%, Fig.1 Rl

Table 2 THEWT, F1IRIEHTELZ LR, o, e BEOBREFEMBEDDTAENILTHS, T
DY, [Zofs) OHOFERF8BICLLIREDHEIEZELIETLL, 20X, a,ea e
ZELLARELR - FHIL, BECKIHZOBER~ FRETHRB-LHMLT, VS =vETANY



7 74— K — FEHOWEMLEEE BT HE #E5H &R —115=
Table 2. H3ERGEEEICR T 5 & SHISIT
The combined statistical analysis on the specific tensile strength.
Factors ss df ms Jo e (%)
R 23,718.5 1 1.80 2.07

{A12 13, 490.0 1 1, 03 . ] i
Az 4,108.2 1

{Bm 1,855.0 1
By 10,922.7 1 0.83 .

{Aanm 19.210.0 1 1. 46 1.19
AygX Byg 2,090.7 1
C 99, 008. 3 1 7.53 % 16. 81

{Dl'2 97,920. 4 1 7.45% | 16. 60
Do 1,536.0 1 -

{BHXC 26,467.0 1 2.01 2.61
ByXC 26, 800. 2 1 2.04 2.68
F 46.0 1
e 82,351.3 2
e1’(pooled) 91,987.2 () | 13,141.0 T 4, 15%%

e 101, 278.7 32 3,164,9 1 The others 58.01
Total 510, 803.0 47 100

X(RI) =603 (kg/sz) ,

Xrn=559 (kg/cm?),

X r1+r11y=581 (kg/cm?)

i L7235 3 X 0502 Abbreviation and sign used are:

ss={R#*F5F1 Sum of squre.
df=BHHE Degrees of freedom.

ms=F¥FEF1 (ss<+df)=Mean squre.

Fo=48tt, F-#4% Variance ratio, F-tests.

* =59%K% Significant at the 5%

significance level.

k=1 %K% Significant at the 1%

significance level.

0(%)=2%5% Contribution rate.

wy= S CA O sy

Ve=32%4H0 Error m.s. =e,’ ms.

Factors=ZE[K Source of variation.

R=75#% %K Confaunded factors.
A,B,C,D, F=x%% Main effects.

Byy=B 1 k¥ 2 /K¥E(E 1 RER) 1st and
2nd level of factor B(see to Table 1)

BXC=%H {Ef] Interactions.

e1=EEffi8% Inter-expermental error.
(F— FH)

es=EEN:R% Intra-expermental error.
GR—FR)

X =¥#5{H Mean.
Ry=%511[A] Lg 8k 1st Lg experiment.
Riy=% 21 Lg £E 2nd Ly experiment.

ERE LTIRIN L7 F R L B R ORI T 5 b o LIS D, 7TAH VBKRELTY S =vE
WNT 5851, BHERE~OH—LRME V5 ACTEMBENEFETH R, WHELLY I/ =viE, €
FFVESOHEE UTHRERTEICIKAE LTV BED, Yoy by— FOEKREHET IR, K—F
DHRRERH S FIENC 2T TAKRERNTERLT L, LOBRF— FROMEBE X 5BEENERSh

TWitbntExbh%, £0D5 %,

HEBA DAY 1T, AKRCHFBREARR D CHELT S0, Hl

POREBHFTHEET D LLADMEECRMLbD L~ ELbND, LOKE, FLEEL
8X9. 6cmDERORMBRI 2R T 5 L &, #— FohbiERoPLA—BLEVWZ LD, FA—%&
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Fig. 1 H5PREECHETHHMRS 77

The effect of factors on the specific tensile strength.

HTRE LR~ FTIEEREEERDDPDOI O, a DRESTHEIN DD e i3ERLcb DL
Exbhb, Sbitald, 2EOXRE LFA—KELLEHOERC, FrbROLDOTHEL,L, F
LB E T A BELKGER—EREL LERFO2Y be— L RERDERTELDEELLNS, ZhED
&b, MWL HoERTIE, ROBEHECOWTHSAEREZILS DEXSD S EBbhb,

1. V7 =voiimbik

2. REBRFOKRD FHk

3. FvAfkozav ir—n

ZOFHERTIE, A (AT OEHE) OBRE X D IEHTHE T 572013, 53 EHO Ly ZEBDE
InEBEETEH, FHRERTD 2O TEMEREZTLbEI .

FRETCHEBELRERI, 1EX (O LEED pH(D) 5% Dy, (ER D o1 ki 27kH) THY,
NOEROMBROFEERHBAIRE V., FEEIRETE RV D OFERE AXB, BXC
OEEVERICADOND, T2 T, ¥R/ 57 (Fig.1) 13, AXB, BXC, D oW TRDdRidT5Z
el

Fig.1 ZitkWVT, A7 Ay (62.5%EKP) 13, Ay, AT X DIRIMY 7= v OHRBREWN
X5KExbh5, Table 2 THLAL S, RESHMPAEVOTEEELERTESIFIRER
ETRARVDE, EEBRTIE, BMY 7=y OMERNLSrTEHFTE 5 v TEAVEEBRY
LExBbNhB, Fig.1 PRtk WT, MY 7= v OMRIILEFOBRIC X » TRRD T LATEI
TVv5, G (Bif-Sv F) 2AVEES, V7=V ORMCE > TRECHEMSBD SN R, TORE
BELLRY, S5, B(V.7=vifmo%) 2¥hav br—ATRG LG FICE LV BRE £
BENB, Gk G & Uo7 D EREDH ~ K525, ThUg, HESY RO 3HEOSE Ay L5
BEYsdorExbhD,

Fig.1 Axb, ¥ 7= viiEoREo pH EoFEskobhs, [RED pH HEZHE- v FdHD
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VIIBEE T 5 Th, BT 5 7 OERIIEDLL RV EV S T ERTEL TV,

PR T, H KL LT5.0, 4.5, 408 F@Liss, 1 EHEROEES LS. 0 Ll &0
FERTFRIN DT, pH5.5 OK#EZOKBEL LTHAT HFEIEE L. FRIOX 5 pH5.01C
Zih R AERD SN, PH [EA5.0 205 4.5 5 LMERABICET 5. MWERICHE v PRV
Btr, WDFA Ty 7T, PH A5~ TSCRES 1 05 FHROEEL D AN DS L SR, —Fom F
Hm FIEsWTh, BFBIEC X > TR 57 pH 4.5~5. 0TREY 1 ¥y FSEOD-10m g5 3 7 3 &
RTVB, B A TV LI RKRS SRR D DIRET <8 TRE, A~ FORENEHIC S &
DELVEREZS ATIKER LAESN2 X 5 pHEREE LV, V) 7= VIFMOBAEIIE, K-

F@ﬁgtkiﬁT%@#B%krpH&QK%ﬁﬁ%&é;5K%i6héo ;~3 

RS RREICH T 5 A M AR, Table 3 i, LOMRS 5 7% Fig.2 KF L,

Table 3 &\, FRETHELR>AERIL, R, By, C, F Chb. LO5B R I THER
ELTRDERD SOT, ABHOMR LS 1 FH &5 2 MHOERAHOENT < TLICKH LI D
BEXBRTWEDT, b XRETHEEE K T SRR OMCE T L et 5,

BWFERER L0 ERNFTHY, TOHEL5EI2.38%bDd. TOERCKTET—2D
EEIOTEHESVL, BEREER 1 KEND 2 /KECEX L LT X > TEILLILDDTHDZ L ETL,
ZOEROEENELVWDIDTHELLERLTWS, B (KP VY 7 =viRmohR) B3@BHLNLED
T, HEIRIEE & OBEEZRITT 570 AXB ORI 7 7 2Rbl. LDfew Fig.2 iKid; AXB,

Table 3. (B3 RREEICHT 5B &SRS

The combined statistical analysis on the wet tensile strength.

Factors ss df ms | F, p (%)
R 3,234.1 1 9.81 % 8.27
A " 988.2 1 3.00 1.87
Ags 24.0 1 -
By, 2,281.5 1 6.92% 5.56
{B13 937.5 1 2.84 1.73
Ay;3X Byg 368. 2 1 1.12
{A13><B13 13.5 1
Ci 3,852.1 1 11.69 * 10.03
Dy, 560. 7 1 1.70 0.06
{Dt)l 228.2 1
ByyxC 726.0 1 2.20 1.13
{Blsx c , 80.7 1
F 18,723.0 1 56. 80% 52.38
e 1,631.0 | 2 ' '
e1’(pooled) 1,977.4 (6) 329.6 1 o 7. 21k .
e 1,463.3 32 45,7 ) The others 18.37
Total 35,111.9 47 100

Xrn=107.3 (kg/cm?), Xrin=90.8 (kg/cm?), Xrr:+rm=99.0 (kg/cm?) .

B L 78BS L OEES1x Table 2 OBFE LR TH 5,
Abbreviation and sign used are same to the legend of Table 2.
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Ks/emr AXB C F
Az
120
o
(=3
w3 T BN
g S~
,.:gﬂwo- } ‘\\
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&5 | )
R
2 80}
~
él éz B'a éx 62 1',_1 Fa
0 5 10 INoF FRB 190 210
K Py "=y sfmk (%) oA R BT EE (%)

Fig. 2 BEERECETIMES 57
The effect of factors on the wet tensile strength
(2-hr, immersion in water at 20°C).
C, FOMBR 757585250 T\5%, Table 2 & Table 3 OH#k%E T2 L, Table 3 ® e1, e, e i
HERBEDLNI D /ST & ¥brb, TORKR ITofti) OF5RIE, Table 2 X DFEL L/
Vo SR, v Y v OB ENIEEBBETRNZ EERL, K~ FOEME LS FHET
HITIYER R TH B 2 L dbr B,

Fig.2 FizkWT, V7/=viimE5 %L & B, (v br—) XD HBMEESEML, &<
Ay AN TVILESREERIR Y 7= VIR0 RSED LN B,

Fig. 2 fstic BAFEROBEOEINREIN TR D, Fig. 1 KR 5QEHE S IR FIkE
OHEREEEDOE F— PR TESL, ChRKEREOETCRRD S DDOEEXLIHD, RS
VPO 3MOLBA A v EOBERELLNS, £ T, AV FTHABESRLKPY F=vihp Al &F
BERIESTCIVRELIL TS, 2.25%D Al EFERH o1, ZORNE, RIMLHRE-<v Fho
Al D¥IO% I BTcB, IV « A4 TV SIEKIT DRI v—Al OEEMAMABCEH VWFEE2TTLS
w, KPY/=v—Al HEMPEFS LIcdbDEE2LND,

Fig.2 ficis, BEEEOMRSRINTEY, BEAECRIERRESENRNTHH L b »
5, TR, FREE-SY FEAEBBTILELLZKP Y /= v oik{bAn, BKPY /=v I 0@k s
nEh200~210°C, 150~190°C &g o7l & L OBEDE XL RFHIEARSL RV, BREEOHRDX
TR —BRIC X DB SG OBILIC 3 & 53D (FELT~IAr—R) LOBEILOWTE
ERLRTRERLRWEBDbND,

Wk LI BT 5 SR IT Table 4 i, FOHE S5 711 Fig. 3 KWRL%E,

Table 4 LHWT, FRETEBEE K->~ ERIX R, A, B, C, D, F T, R 2BREED T2
HEREBPEETDD. LORPT, F, C OFERIKREL, METLLEHOT0%EZXE L T\ 5,
AXB ¥, FETREVS, SATOBECEBHRMY 7=V OPFE2BL D, TOMRS 57 2%k
BLricliz, #DRdIRS 7 71%, Fig.3 WRT X5t AXB, C, D, F &kdi,
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Table 4. BKBIZETEB55EHW
The combined statistical analysis on the water absorption.
Factors ss ar ms F, 0 (%)
R 162.5 1 40. 93*x 13.25
{Au 27.0 1 18. 14%% 5. 69
A 1.1 1
{BH 32.0 1 8.06 * 2.34
Bys 1.1 1
{Alnglg 0.5 1
Ag3X Big 6.1 1 (1.54)
C 280.6 1 70. 68xx 23.11
Dyg 50.0 1 12, 59%% 3.85
Dy 6.1 1 (1.54)
{312 xC 8.0 1 (2. 02)
BisxC 1.1 1
F 564.1 1 142.1 #x 46. 80
ey 11.7 2
ey’ (pooled) 35.7 (©) 3.97 7
e The others 4.96
Total 1,196.9 | 15 { 100
Xrn=50.8 (%), Xwrin=57.1 (%), Xwrr+rm=>53.9 (%)
R L7iE3E 3 X ’5d 51 Table 2 o % AXB C
HEFAUTHS. “’{ A o
Abbreviation and sign used are same 51 o o -
= 3 4
to the legend of Table 2. B %' P
< | 508 A -4
Fig.3 £ FRiTiX, -7 Ay BSRKEDEK <5 }
o =
WY 7=y ORRIKRECT LIREH g% .
. S —————
T, Fig.3 LTI, &AL L THER B B. B Gy Gz
0 5 10 NR IRE
AV PRV R~ PRt EDO DL KPY7=2&¥ (%) * Ok #
BokBBRDEL, X DikEDOE— Ficks
%
CEnbhE, CORBL ATOmE, ) 6 P F
7= v iNMORECERR<RILTE &% 2
BkL TV 5, Fig.3 % FICHRE pH 0F E%
WHRE R T 5 0, RO pH A g S
BIONBAROHASEASR D bh 5, B
. =
Fig.1 313 % 3 3E3E & F U a5 L Lot
Do D1 D2 Fi F2
T, Tiabb, BEORD EMAiEDm 55 50 45 190 210
pH (%) HEBE®)

ERRURRCER L TERBLTWSERE
BLTEERV, 20X 5 @M, £~ F
MRETEBRRTDEIATHY, Ek~

Fig. 3 WokRici+57557
The effect of factors on the water absorption
(2-hr. immersion in water at 20°C).
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e —ROWMAKEILCEET230EEL 5N TWS, pH EHEMIT L 51T DN THE & ifzkikss
ZLTBOT, HEDVRESMET LAV TRKEOB V£~ P52 5 pHESEE LV, ZOERTIX
PH5.00 L ERRELEL N5, Fig.5 ATFCIBERECHESRINTED, 190°C #F £210°C
BEDERPRYIAREL, 210°CBER X W BARIELIHI TS,

WK E X BRI BT 5 8o &Iz Table 5 1T, FO¥MES 5 71%, Fig.4 KR,
Table 52k \WT, FIRETHEELA-RERIRC, FT, Zhb0ERTLLEBHOT% A2 TEL T

5, HETREVSPA D OFERNER D @b bh5, MY 7=V (B) ORI I VAL TORE
X (A) OHRIED BNV, BEDRD AXB ORI 575 RKDB LicLiz, £D®d, ER
C, D, F 530 AXB KoV IHRS 7 7 &kt Fig.d KBWIER C, D, F of)Ri3, Fig.3
DOBKELFRCHEANTH D, Thid, Tok®EL BokESIZREMSHALEGROM W 57 i 18 (£ OMEREK
B, 0.933C, TOFSRSSIHTHS) ThERDEELLND, WHEAIK Y FERVESBAE, B
BV X 0 BOKE S ERII A (Fig.4 A.k). Fig.4 £TFiI03EE pH OB ERTINTE
b, PH#%5.5—5.0—4.5& 75 I ohBKE S BIRRIBA L, & <1250 54.51T Lok & T O
<75, Fig A ATRIEBEREORENRINTE D, BIRBEDOHH»BUKE X FEIREIX»R DAk
Ve

BKESIERE, C F, D LEMREXIHFEECEETD I, TEERIER ISV T, $HE

777 pLEREROKECHARIC X 2 BPHOHEHEIMBCHETES, WE, A+ Byi+C Dy

Table 5. BKE SRR ICHT 5 KA ST

The combined statistical analysis on the thickness swelling.

Factors ss af ms F, ; (%)
R 3.8 | 1 | 16.72 8.52
A1z 0.4 1
{an ot | 1
By, 1.0 1
{Bls 7.0 1
A X Byg 9.4 1
{AmxBls’ 2.0 1
C 1,102.1 1 55, 72%x% 29. 65
Dy, 145.0 1 7.33 3.43
Do 40.0 1 2.02 0.56
ByyxC 7.0 1 :
{Bm xC 45.4 1 2.30 0.70
F 1,704.1 1 86. 14%x 46. 14
e 141.8 2
e’ (pooled) 178.0 ©) 19.78 T 6. 01k
e 105.3 | 32 3.20 |1 The others 11.00
Total 3, 650. 7 47 100

I LB R X O 51L Table 2 ORHEERC TH 5,
Abbreviation and sign used are same to the legend of Table 2.

Xrn=43.7 (%), Xwrin=48.9 (%), Xri+ri=46.3 (%).""
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F ofa#cH- Fa llie

it xomTEokEEL ko [ AxB ¢
Iyl Tkddhb, ﬁk%m’Az At P
4=Ct Dyt F—2X 2 | S~—g—3 e
oY R i - P
=41.5+46.9-+40. 4—2 X 46.3 % 2 e Pie »
g AB 0’/ 3
=36.2(%) gﬁw- L
L%, COERTRUEOMEAEE = , .
: " —— ;- [r———
HECHE L D2\ 23, Ag« By - B1 Ba Bs G ' C2
Ci+ Dy Fy OEHODOREDY, % o 5 10 NJF O RE
e KPYT=> Rhosf (%) - koA W
DPIEEE35.3%TdH D, BOHRIT
ERTEHEETHIEIV DT, By o
L B 2L BELS B0b, T D F
HEENMED36. 2% & BIEED35. 3%13 1 o 3’ o
EE L L HITE B, w3
gy, oForsieLT wg B, T
757 mbEERDONS, $ Lt
T UGS ¥R, SR 21 o
= oy . S S p—— [
+(F—X)=46.3+(—4.8) Do D1 D2 . Fu Fa
+(0. 6)+ (—5.9)=36. 2(%) 55 HS.O . L5 19(3}ﬁt 210
LOXSK, EREROMRTICIZS . P UR®) ”fhmﬁ*o
- o Fig. 4 BKESHERCEToHES 77
BANE BRS 77 OEPI, KR The effect of factors on the thickness swelling
EROFHEEVLELTEOT, TO (2-hr. immersion in water at 20°C).
BETRHSESTEOR TR ERLEADOEHEEZER Lk, KAERAOD2HETIE, PRI VETHE
MU EELEL TS,

K— RO X R/ — VAR BIT 5 S80S H7&I: Table 6 iRL, $E/ 771k Fig.5 wRli,

ZOERTIE, WRINY 7= @ retention 13, xRS S DHEEL TVIRVDT, Thitfk
b3 ETAOBEEREIEL, FMY = vhEKR— FRCRECHEET 52 L 2B P THLERD -
7o ' ‘

KPYZ=VIEAR )~ AEFIETHDDD, £— FHD A Z 7 — A EWERIETHERMY 7=V
ZHETELLOLEDNG, LpLERD, ~— FE— Fhbrg /) —AAEDE LTHESNSWE
DRI, TOEIEA QMRS BEEN, SLTHEHESANLTROY =~ L r—ARFR
LT5h0dEEND 0L Ebh3,

C. O. Guss® I AMEZHBOFET BT 5L, VS =vOo—EHnBAr4 7 —AAEMCED T L2
5T L, S. L. ScawarRTzZZY, TR T ALY FALTHD A X /) — ATBEHCO WKL, A% /-1
H%%(%)m&$0ﬁ&:ohfgmb,%hﬁohﬁ—Fo%ﬁ$?%$§é@ﬁ$ﬁﬁ&?%:k
BHVEL, A% LAWY =Y OBREEHL TS, Tk, AMOMBRRIC L >T, Bk
WY 7= RIHICE DB £ S BEDL B, COWES 2K ~ATENE LTEEShE b0k
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Table 6. K— FhD A& 7 — A TBMCET 5855850
The combined analysis on the methanol-solubles in boards.

Factors ss daf ms F, p(%)
R 0. 00490 1
Ajs 0.02531 1
{Am 0. 00031 1
B 0. 06661 1 1.03
{Eﬁs 0.07411 1 1.14 0.22
ApX By 0. 32401 1 4.99 6.09
{Alst13 0.00011 | 1
C 0.09923 1 1.53 0.81
Dyq 0. 15961 1 2.46 2.23
{Dm 0.10351 1 1. 60 0.91
ByxC 0.00151 1
{Blsxc 0. 28501 1 4,39 5.18
F 2. 68960 1 41, 46%% 61.68
o 0.42194 2
ey’ (pooled) 0. 45408 ©) 0. 06487 T
e The others 21.31
Total 4.25577 | 15 ’ 100

Xrn=1.54 (%), Xwrin=1.50 (%), Xr1.rin=1.52 (%)

FRALIEE S KO0 S1: Table 2 O LU TH 5.

Abbreviation and sign used are same to the legend of Table 2.
Zzbh5,

ZOEBRTE, £— FO2 %/~ Lk BHMHFTHROMBEPDS 2 5 / — A0 (%) ZHHEL, #
IR T A L ED I D ALK ) — AAERNORER LR EMEADOERNISHE « RENIFTL - Twigy,
Twmemxwr,Fﬁ%ﬁ%ﬁk&otgﬁmF@AT,%@%5$mn%%f&6,Axall
BXCRdpirh OFERENEDLNDDT, $IE S 7713 Fig.5 DX 5ic AXB, BXC, D, FiIzow
Tkdiz, Fig.5 LT, V7 =vVIRMER0%, THhbLav br—ALT A VTR RAE ) —LAE
MOB K~ VEEZ, —F A, As A TIEFEMY /= v OMEBRDLNS, Fig.5 F L TIRIAEH
OHENTRINTED, C, G DVWTRIZENTH Y 7= v ORMEBOWINC DI A &/ — A iETR
WINLTW5, LHL C Bs DIHEGEOHEESIXCL By (zv tr—1) EHEVEDLDIV, RED pH
BEMTRB IO, A%/ —ATEDOMNSRDLNS (Fig.5 £T). EATRCR, BERED
BERRINTV5, 190°C 2»520°C OBERED LR T A & / — AT HEME, $I1.0%HEmML Tw5,
FHEER ORBER

ERRCELMED B 5 FEERIIT, B4 HRSEBDONDG, L, ZITRE-FOAZ/~1
WA E R — POkttt T ER ORI oW TEE 4 2 kd, £OMEET — 2 OARE L
T Fig.6 iItR L, 2% 7 — AW EH—BoKRICiZ, PAoEMEEND D, HHERE 70=—0.666, *
& )~ VB BOKE S IRRMICE, MEOAMEND Y, MBI r0=—0.730, A&/ —AWE
W—RiE5 RS ERICIL, A0 EMBELS S D, MR 70=0.609 TH Y, 2%/ —AWER (%) O
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DX S HBEROTEE, TDRAZ ) —LAABWEDOLOHR

7 74 13— F— FREOWEALEMEECE TR FE5®m &K —123—
% AXB BxC ~&or
[ S
< L
aﬁ:§2.0- Az <
By > C Zeot
Rg [ AL--7" w 2
<3 - x T
3.3‘:1'0' A3 C2 <
£2 & Faof
=2 =
-E—% L
ol ——— e
B1 B2 Bs B B2 Bs —~T0r
0 5 10 0 5 10 X
KPY 7L Rtk (%) I
)
% gl
% ® 5
. D F %Z&-
(5]
E 0} géé
82 : =30k
= ' -
E Q:) i /0 g T T T T
T3 1.0 20
N ] =10
N "ﬁl r [ N J
£3 AT °
ot < J00f
Do Dy D2 F1 F2 ﬁﬁ A
55 50 L5 190 210 = ©
pH (R%) wERE® E2 |
) T _ = 5 6ok 1=0.609 *
Fig. 5 #— FHo 2% ) —AABHCET RS 57 §+a ° °
The effect of factors on the methanol-solubles in boards. U g :
* T 10 20
AT oh, K— FOfitkds, BEEENMETS &V 5Bk HR P ATV SR

Methanol- solubles jn board.
Fig. 6 kR, BKEIEER, &

H5 15k L K~ Fhp 2 £/
— LR IEME OB
The relationship between the me-
thanol-solubles in board and the
water absorption, the thickness
swelling, the wet tensile strength.

ASESTHEETHDTHED,, AX ) —LAENOHFE
e b o ThAELENBRERL (ZOMBEOEHIL, £
7 —nNREE (%) CHABILTHEMT 20 L RELAEE),
K~ FOMAEMECEFSTHD0», SERATHFETD
5. THUE, TDRAE ) —ATBIPICTHORGEZRERET D00, EDOXSBREIE > TAERS
N530pERTTEZ LR L - THL PR LB DDEELDND,

WMLZKPY =y i 22 ) —AABEME LTHEIEShADTH 200, il srrhoY sr=v
T 2% 7 — LM E LTRIESh TV B b0 LS h 5535, REORKEL, BEREDO EFTX
2T AR ) —ATEMHBEMT B LbELDE, K—BRCHEFD~ I 2rr— 2OMKGFRCE D
75 BIERIOER E OBES EEL A D SO LEXLNE,
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ZoE>EELHBEEGRSRD SN0, BukER—BKE S BIRER (r0=0.933, EVIEMB) &
X0, BKE S ERE—RHET RIGERH (ro=—0.812, W HHEK) TH5.

# | ‘ |
COFHEREEMUIRERSD, SHEEICOWTER LK 51, BAoERakodbhik, Th
5 OERITEEROFE, FHCHFSL, FHRERLLTOREEZTHICRALTVEIDEE LT, L
PUISH D, COERTEVBFLER (LI nT, KPY 7=y ORRCoOWT) BT 5 E#E
B#E S 5iTid, SHRMELPOD Ly KROEMEZLRET 20 LEbIvs,

M MWL Smicis 358 (25

m—i ® B 7 &

1) MWL (Milled Wood Lignin) ol

f*ﬁ?wi(ﬁ3mfﬁmbﬁ%b&ﬁu%yi)%sanvs»fﬁmb,mxyv;ﬁggﬁb.
PN R R LA LT, - ‘

CORBE, BHEAXNETHES (ERA) 2RV, 1:27 43 -1 RV ‘/’—ﬂ«if'ui&“é%ﬂ#ﬁaﬁ?mﬂib
oo XDHBEL, DT 42~45°C OFRELERFHTSBILY v 2BIEAE LT ELEZCL
cHEi Lz, '
" MWLoOF%X, Biorkman® q)jﬁdﬂcﬁém L, £o—##% V. M. Reznixov and G. D. Ponurov® 0%
BRiCLiedo TEELK. BELADR, BRAR»LDY /= vilHicHv 5 4#IiICBIfR L, Biorkman
BORAF A5y DR D E85%7 & b v R BT 5 A TH 5, _
V. M. Reznikov and G. D,.PON.UROV T XhE, HEEAE LTOFA R ViL, ST+ FY L OR
BOWHIES X CERECHBLESOTH 2~ 3 AOREET 5 L BRIKEOEH S E L 0, o
HOp BlHFRDY 7= ERIEL, S5 F A % 4 VORRIC S v LTI 2 BIRIL S € 5 o FF
REEE S >TVBEINTH B, =, MHEEE LTOT ¥ by it REWEEEEATHS L,
V7= v oL X OHIIEL AR ST &, HBEAMIEETHEATRER TTD Y /= v 2T
&5C¢, momm%¢leLf<5bw:/% %%@a%ma@%mm MELTHRES D EE
DFEED > TWBZ ERIBRHLTVS, BT, 7 b /¢@7k5}0113~15/i THEWOREITKS

HERRNEINTVWHDT, %/7tr/ﬁﬁ@ﬁ&uﬁ&me%rééo

MWL 0RRFEER, %@&%%TT&O%@I D“Cib%)o
O ¥ S5 b VR, %+/A—1@k6g®$%&%+—yb PamvEBEL, WA
150R BT (£3) L. )

'. O Hi: L:L\%Eﬁﬁ’c bzv:/%l‘?bf%h*%%ll:ﬁ'y71:'&&_901,, 10g KR#pic ﬁLlSOmz
_@ﬂAT%/7tF/mﬁ%mx,7&%%;&1&7 TEL#<H&%W%@% &vm&LkOJ
P2y DT € b EREAS DS M L, 4
®HRVI/ZVEAR V= DT & P VIBEEPD, ﬂ—ﬂ Y, —z ARV~ a&ﬂaw45°c 20mmHg ®
%#T,Vﬁ¢@7tf/,mklvmlbfmébwl/éﬁﬁéﬁfwwuo;DEEW%%/ﬂﬂ

CERIE, BFLI»LRALTWS Mm¢kﬁTbmké%to;®%k%ELM%%LT%%L#

Db, K, EOHEEE L DR Lte%@%,/)ﬁ#w%Mﬁﬂ&LTEE 7# F- *Tﬁ&ﬁm
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LTHY /= v e, .

O WOy S=vE, Dre—pnzrv.exg)—1 (2:]1) ORBITHEBSE, BLOHEEL
TRBBREZRE, BHEE2»BALTWAZ—FARKET LIKEBS 2, BLSHET=—F A2 D
SEEL BRI, Fi=—TATOBRE, EOSHELDERL, BRYS=vixi, ZOHE MWL
REELZOL, SEELY vEBEERE L, SRACKEHEP T VELERBCLTHEIEC LEE L.

DlEoFEIC X VRS L MWL OX ARINERIL, 6.47, 6.34, 6.42% (F156.41%) Thoic, #iak
TFARIDY 7= v EFEIL, T2%WEHEIC L D Klason lignin  LT23.5%Th o7, WELE
MWL @AM HDLY 7=y 0i21% i ELT 5,

2) AT

FHEROER, BNV 7=y OESBDBNAE Ay 17 (KP No.11, ZEIEE2.5%) 2
o TZOALTORFRITT—2WB I CEIHD, FL4HWESRBEI N,

3) MWL oifshnisk

3 MWL Geicin) oOFEEEZRRL, 2/ —HKFTOROKEZIL TER LERTERT L,
ZD MWL 22K 1ZALTWEASALTRE (A7 IRE0. 14%) KIRmL iz, imEl05HEREL, -
ORI RN URE D pH 2808 Ui, IERIZ I LIZ L 5 Th 5305 B L >S5 7,

4) IER, pH B, K- 3v 7/

IR TFIHER & FRE, BiESy FEREERAV 2o MWLIEMNLZ S OB X ORMLAEV DD,
[RE D pH 135. 0ic i%e L 7. pH Oi%EIY, # 7 ZABEEpH A — % — AV il -7c, w— v,
Eﬁ?—bvyyfﬁ&cton—svﬁ&AvFivxfﬁm$m%Kﬁ¥Lt,"

5) B E Bk R

TRER L FIC T, BERELNC, 210°C Tk o7z, BUEAY ¥ a— i3, H2H® Fig.1,
Table 1 OBE&HE R THS. '

FHRERTESNBEHREZERAL, TvAORFES—EL L5 X5 ErCRERGEZREL T, Kk
LEOREZTEDRIL R THI e DT,

-6) E B G E . . A

FHERTIX, —HMOERDIZIIMMESE S ELDEREL, —HORFH D 2 RFZLIERL T2
ROLND LS LFHETH o2, —I5, —EFKHLLTEXOKELEET HRFORRMNTE, L0d
FBREFEEROSEDHZ ENTERDT, TRTOBREIMEL LITRDON S X 5 i EREHE % R
L. : .

MWL B s 2 KR C & D 1 BT L ki, Table 7—A o X 5ic, MWL i (B); 3 /kH#E,
WiEH] (C); 2 /K¥E,  BUEIREE (F); 2 /KHETH S, B OK#ER 1, 27KH, 2, 3KEDHERT24L,
Table 7—B DX 5iC, By %W 1EA, By ZH2EARRL L Ly BRRICL) 210, HRE LeDls
(EfEE) T X b'iﬁ’_@ﬁﬁﬁ'ﬁ-‘é C 2T Line EROWRBERTFOEHE, WFMO 2 RFET AL
BRDONE KD L1, 3 HFLEMEAES OHETHASSS LICkD I B0 TH B, ThEH
Lo, THHDHERMERZE ey 2k 5T Liz L., ?rﬁa%sﬁ@;p EOSE, L UVEMEZRALLOIZ
FIEEERLE 2 MEERELE, KEFABERKHORL S 2B ERL, hoRE L ERMRE
@t#m@%énéaimpt%OTVC@ﬁﬁ%«ﬁtbu%1@ﬁ%%w%ﬁ(ﬁnfﬂﬁ“ﬁgm
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Table 7—A.

i3]

F &

HERBRBHARERE F£195

K HE(EEB

Factor and levels (main experiment).

& +

Factor

it

C 5

Sign

7K

e

Levels

2

MWL

wm . ®' (%)
Addition

of MWL #!

B

0
(Pulp only)

5

10

ik #l

o
Setting agent

C

s
Z

I v
Alum

Fo| OBk

H,S0,

*2

Q)

% FE IR
Hot-pressing temperature

F

190

210

Note)

Pulp used; KP No.11; Sulphate pulp, cooking yield 62.5%

pH control; The pH of pulp stock after addition of MWL were controled to 5.0

(constant).
*1 MWL

method?’19),

; Milled wood lignin prepared from BUNA wood meal by Bjrkman’s

The powder of MWL soaked in pure water pestled in mortar and
added to pulp stock.

*2

Table 7—B. £ ER

The statistical plans (main experiment).

Hot-pressing; Same to Fig.1 and Table 1 for 2nd reports?®,
E E£R

[l

w K o FF

Column No. of orthogonal table

1

2

3 4

Z B K

Factors (Source of variation)

B

o

BxC

BXF

CXF

BXCXF

%1 mEER, FTOKE

First experiment, levels of factor

B,
By

G
Ca

e1

# 2 EER, FAFoOKHE

Second experiment, levels of factor

By
B;

G

C

€1

S, FEROMETEVRT, RIS CETIHMCAYL, HEMCGERLALLOTH S,

7 K- FoRERlE

BBR OV V7Y v IEE  FREROKGBEEECHET 2B MTER ORI > 5,
Vv I HEROERE &I - 72,

MWL 2L TR LA O R~ Vi, PHREROLEDX STHRIASATIAI S DX VES
ERBERENISFELZRELT, LOX S LBIERICXENBELZIRVE IRy v 7Y v I hHEk
#LBZEW L, Tiabh, ABOR~ FORLCERTHEREEE, ZOEBOMRAIPS1.2X8cm
OEMBOHBRK 2 A5 8 FRIRL (Z 04, LI TE S 2.4X2.4om OEF KOS, BlIE
BERLEV) FvaS 2HORBARME L (4 TE5), —HTHE, KEFHIIRRSOWE, i)
TRAR, FoKE SRR, BERESRES ORIE MR Lk, RABRARKREZORK D OH% 5 X ORI
EBHlEBRORBRREH » £ —~TUBIL, MA{ELT, £~ FD 2%/ —ATEMEIERCHEAL .

K— FOME : FEHEEIZ 4 EORBRAE OE4 i >WTHIE Lk, HE, [EES5RE X i2R—H_BRA
T, BokE, FokESEIER, BERKS RS SE—RBA TRIEL, HBAZLREhThoREER
HELR. SHESFERTRERIFALTH S,

A OBIEFEIE, = 2 THRBLASEMT 2852k E, FRHERLIFALTHS,

REBHF oYV
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M—2. EERERLIUCEER

ZAFEEIC D W T DSBS ITE (LeDLs) 13 Table 8~12 R L, RS 7 71k Fig.8~12 Wil
7o

DUSMRCH T 2ERBE e 13, SEFLLIEA 2L 2 BlOERER—KETHTL->LERC, F
BEXVCXF»H 2L, AT SEOHBEEZLPDONEXLN TS,

BRERCIT e OHMERSVIEERL, <D 6EUERBELVWOTH DY, ZOERTET~1L
BWTHT TR SHEOBAELR LD e BRDONTWADTERMRED/NEVIOE et T~ LT BH
BERALEP o, L L, FHERD S~ A{LEHFIC LS - THHTL THen, ERHRODH DD
DITTTHRIEEN TV 5 Table 8~12 LRAkOFEREE X, 77— ALZEiRED o OAMENKX
& I BIDFRHENIOBR S T 7 O MiEEIEOBLEHIR (77 7 DREOAEE) 13 Fig.8~120%
DX Y/pEh, HEREIETES E>7

MWL e 2 EH TR, IR0 5EH/, AVWERZT - EVRETILCEREEE, /0
BEREPHEHEMETLTARh2vwEw L EL k. REROFLHOBREL, MMROFSGRICLD
BETHZ LT LT,

ZOEBRTHER LK~ FOREIL, 0.94~1. 060FE TL DFHIEIZL.01THY, K- FOF S X
0.36~0.46mm DT, ZOFHfEIX0.40mm TH - 72,

FhImc VW72 MWL OFRM IR 2~ 7 + A% KBr g£#l3: (2.5mg/600mg KBr) TllE (MRE{k¥
W, IEREEMEREE ) Uiefi®RE, Fig. 7 @R T. oI R#EHEEIZ)I « H0O® 4% Buna,
Fagus crenata (Fig.2 @ Lg) w52 Tw3 I REFLIFEHE LW X -V ZRLTWS, KL, Ls
T, , 1600>1505DBRASR XL TV 545, AERBRICHEH Lz MWL o zhii, 1600<15100B (5% &
b, WRIT - @RS, 77, Brauw's KAY 7= v TELTWS I REHO1600<15100 M & —53
6°zn5@ﬁ%,¥i#vv,7try®wm%ﬂ@%ﬁwzx6%ob,%E@Eﬁ@%%mk;%
D OPHL P TR,

| (Y " N 1 " f N ’ 1125 . I
3500 3000 2500 2000 1800 1600 1400 1200 1600 800 B
Fig. 7 7+H»5HAM L7 MWL OFMNERINA 7 b L

Infrared absorption spectra of MWL prepard from Buna (Beech) wood meal.
A) Transmission (%), &%, B) Vibration frequency (cm™1), ¥k,
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199 =

P L 727> MWL OBfE R, U 7= v & LRI YD & 5 icillE T &159°C Th > 7. #KIEM
Mg MWL oZ{ba it ihiZoEDnX 55, 135°C TIMEMSIXU £ 0, 140°C THIRDH S
#Hafl, 145°C TH#B, 151°C T—EickiR 25T T, 159°C £ HaNENL LRAHETHS X, LTk
BU LAV ERIEE LD, 163°C TLOEMBEEL Lo, TDOH210°C FTHIBIRALIAE

%ﬁkﬁ;ﬁé L7

K= FDRZ 7 —AAEME, FHERCRITLAXSKK, MY F=vEFRETZHIOIUED L
h, Th3F— FOMAER EC IR0 EELXSNLOT, RMLAMWLR2ERETE 25/
— A ENOFESFEEN, HILA MWL 222 ) —AAHENE LTINETES D EEL I,
Thdp k, BHEOKRINEAZ / — AT BHrOREH 5T LT 5,

R=FOA %/ —IABEC BT 55 H#HE (LePLs) 1%, Table 8 iw/RL, ¥% 7 71, Fig.8

Table 8. FK— FD 2% /) — A AIEMICEET 5B &5 LePLs EFIE)

The combined statistical analysis on the methanol-solubles in boards.

Factors ss df ms Fo p (%)
R 3. 46891 1 83. 89%x 30. 05
By 4. 56020 1 110. 284k 39.62
By 1.87211 1 45, 28%x 16.05
C 0. 25251 1 6.11 1.85
BsXC 0. 09245 1 2.24
BuXC 0. 61051 1 14.76 % 4.99
F 0.07701 1 1. 86
By X F 0. 10125 1 2.45
By XF 0.07411 1 1.79
CXF 0. 08856 1 2.14
& 0. 20677 5 0.04135 |—
€2

The others 7.44
Total 11. 40439 15 100

Xrr=1.93 (%), Xwrin=2.86 (%),

Xrrir1n=2.40 (%)

{#F L7-#g3E 3 L U5t S Abbreviation and sign used are:
R=75#%4%Z[K] Confaunded factor.
B,C, F=x%h% Main effects.

Bi;=B D 1 7k#E 2 kit (3F 7 RSMR)
1st and 2nd level of factor B

ss={RZ¥HF1 Sum of squre.
df=HB/HE Degrees of freedom.
ms=YHEHM (ss<+df)=meam squre.

Fo=25#tt, F-f&% Variance ratio, F-tests.

*=059%K% Significant at the 5%
significance level.

*x =1%HA 5 Significant at the 1%
significance level.

o(%)=%5% Contribution rate.

o7y— _8s of C—df of CXVe
pe(%) ss of Total X100

Ve=233458 Error ms=e, ms
Factors=%E[ Source of variation.

(see to Table 7).

CXF=7FH{Eff] Interactions.
oy="EERfNZ%3% Inter-expermental error.
H

(X~ FED

2= %5& PNiR# Intra-expermental error.
el N ) :

X =%#fE Mean.

Rr=%10 Lg %8 1st Ly experment.
Ruy=% 28 Lg £5 2nd Lg experment.
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TR L7 : %

» a0 BXC ¢
Table 8 (2350 C, FHBHETHEREMIIEF WETHE g 53|

L7 o 72 ERIX B, By, BuXC T, ZNLOEHOFLEED fﬁ =
BIHTREMOO0%E L L T\ B, ZOBELS, LA i%;m “
MWL A % 7~ AT E LCRLES VTN BT Eatbh b, S 3

e~ FRINEN A MWL i, BUERTOY = » P& — FTIRK Eg

B RRUMNL S U TR L Tw 208 550, B E”'é‘ Ba Bs
FE#OF— FCiZEL THMERE &S5V, BDUVITEERIC 0 > 10
FILTHILL b0k > CKBEE RS, Fokd MWL if MWLAmE 06

A= K LR SO X DR CHO R~ Felkot, & & 8 Ko FROAL) —AW
A, TOR— FEAX)—LTHETSE, K- Fo@ardk 7me§£f§iizfz;;e
KRB LT ol TDT EDD, F— FOfEE XX ) — LA methanol-solubles in boards.
WE LTHISE SN WE & ORlIiY, By EErd 50 LHEx

© bR,

Table 8 ITHWT, BHIRE F O3hRiE, FHEROL ELBRALVIELALRLDENEV, BE
AR D /IEL TR > TV BDOT, ERMREEAFRIVNEI R 7D DEEXZLND, TDX S kiR
Bohicow, MLy 7=y olikobiv, IRNBkObLS v, BEREEOLIVECERT S b
DLEZLNS, KPY =y &7 Ah ) KERSETHIMLATFMERL IR Y, MWLIZHHRKT
FMLTVWBDT, WTFhORBERITHhELE ETY, TOKILAITD LORE MWL i3 A E%D
LRVWiIbEE 525 Eibh ok, ZDRH, TOEBROEMTIREL, WThd iR MWL Ofk{ts
DEDBRELRY, TR MWLIZWTFhoBEIRE T 1 RIEOK—EFROER 220 TILENEE %
BZL, A&/ —AWEMELTHEINS IS hMBECEb-TtdbDt3EL2ObND, ZoiEd, Tl
EERLVIEA- LS, FE pHFO0ERREDZ &40, i, FHERTIE, r7ho~3ere—
ARBRETHIDEEZDLND A& ) — AAENONBBKE P o728 LinE» 5, MWL Z{HR T
BRAE ) —LEMEDEMER WS T2 EERLATFNERLBEWEE XSRS,

BXC ORLERABPER L -7cDT, ERBO%REIL, BXC OWMRS/S7chitTaT LitLic,.
Fig.8 €RWT, ®— FOAZ J —AWHEW (%) &, MWL OIRINE3EIT 5 i 2hiihns 5 Bk
Y, I MWL ZERETIWMENRAZ ) —AWEME LTS hAcZ L 2RLTWS, MWL &
TME—F (av br—A) BBO AR ) —LAEIE, ST Ay BEETHE¥EPRSZERETED
OTHY, HEROBEITL D ENOLHBV DD 5091 BIFET D, MWLIFNA— FIREWnTH, -2
NTHROENRS ZIERET D A% 7 — L AEWBRRERE IS b0 LHETHE, MWL 5 %iRm
X— FTIREDUAERERAVTD, TOWMMANBL.6%H5C Lickd, Zhhd MWL @ retention %
HETHERB0% L VST LTINS, AR LT MWL 10%i%ME— FTiE, -3V FILED & $§920%
BREBILFE D & 2§930% D retention W5 Z L iT i b5, MWL 10%iRm-<v FikFEDH AT L LI
retention BETFT 5 LIEExShEVL, EHLOFEETOBOMRPLEXT, HmLi MWL o
LERAR ) —AAEME LTHIZEZ b OTIEARL T, A4 7 —AFREWE LTHE~ FRRFET S
MWL % 330 TRAEVWIEZELDND, ZOX I RIFECATE,, EEDOWRMMWL O retention 1,
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Table 9. HFREEICH T2 HBESESIT (LeDLs EFER)

The combined analysis on the specific tensile strength.
Factors ss ar ms F, 0 (%)
R 178.9 1 0.08
Bjs 30258.0 1 12.91 * 4. 61
Bas 20655. 3 1 8.81 * 3.03
C 417477.5 1 178, 12%% 68. 63
B XC 14450.0 1 6.17 2.00
By X C 1387.6 1 0.59
F 34549. 6 1 14.74 % 5.32
By XF 903. 1 1 0.39
By XF 2432.5 1 1.04
CXF 36864.0 1 15.73 % 5.71
e 11718.9 5 2343.8 | — (3.33%)
ey 34018.7 48 703.7 |—

The others 10.70
Total 604885. 1 63 100

Xrr=516 (kg/cm?),

Xri,=512 (kg/cm?),

Xrr+riy=514 (kg/cm?)

3 L7chgiE 3 X USR0S 1% Table 8 ofilif R TH %,
Abbreviation and sign used are same to the legend of Table 8.

/em>

K
mgr BXC CXF
C2
= L Ca
g : :
w2
W “ 500
n> w C
w | 1 s
_ g
oo
=300
ﬂg_[
—
B B2 Bs F1 F2
0 5 10 190 210

MWLHarE (%) HARE ()
Fig. 9 HBREEBT MRS 77

The effect of factors on the specific
tensile strength.

0% EHD DD EHENENS,

L3 BRI BT B A 5 1T E
Table 9 iT/RL, #HH 7 7 713, Fig. 9
IR Lz,

Table 9 Tk T, FRETHECE
BRERRLERC)TH S, UHEHC
Ay FERWed, GiEEAviehric X
DA — FOILG RGBS RIEICET L,
Z DEBRDELLEH DII69%MNER C D%
Bk oTERENTWS, TOEPE
B ERNE B, By, F, CXFThH%,
AETRRVWIAEHELEVWERR W ER
PRAERE LT BuxC 82b5%, £

T, BRS 5 TIBXC, CXF LowTkd, CoHbLER B, C, F OhRekdsc 2ic L,
Fig.9 itk \W»'T, L5 EREN, EoiERlZAVvCd MWL OIRIMROMINC OISR T 5 2 & %2R
LTWw5, &XIT, -3V FILEOHA L, MWLEIMC & &7 5 K5 BREGE O RS INITEE L E O & &

DHREW,

MWL R (By) iT3\WT, 53y FILFER — FIIFREILE X — F X D ZOMEE?E L BV 0T,
MWL #hnic & b 72 5 SBERMERE, Sy FiEER— FOFREULLBETHS. LirLlisrs, MWL
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Table 10. [RiM5 RGBT 2B &SI (LeDLs EFNE)

The combined statistical analysis on the wet tensile strength.
Facters ss af i ms Fo p (%)
R 4761.0 | 1 | 24. 90%x 12.06
By, 2610.0 1 13.65 * 6.39
Bgs 1610.3 1| 8.42% 3.75
C 6400.0 1 33. 47%% 16.39
By XC 1526.3 1 ! 7.97 % 3.52
By xC 488.3 1| i 2.55
F 13689.0 1 f 71. 59 35.63
BuxF 1164.0 1 5 6.09 2.57
By X F 26.3 1 ! 0.14
CXF 3220.6 1 ! 16. 845k 8.00
e 956. 1 5 191.2 —I (6. 44x%)
P 1427.0 | 48 29.7 —!

The others 11.69
Total 37878.9 63 100

X ry=90 (kg/cm?),

Xriy=107 (kg/cm?),

Xcr1+rm =98 (kg/cm?)

fiFE U720 3R 5 X U\EE 513 Table 8 OliE AU TH %,
Abbreviation and sign used are same to the legend of Table 8.

Ke/cme BXC BXF CXF
1401
I Cy
= L
i c
b{ " 1
% éwo- Fa
B Ca
g\ f 6ol Fu Cz
2}
ét sz B'a él Blz 3'3 I'"1 'Flz
0 5 10 0 5 10 190 210
MW LRI (%) BEIRE ()
Fig. 10 BiMEEEME T oM, 57

The effect of factors on the wet tensile strength

(2-hr. immersion in water at 20°C).

ZIRML THHEEIATE (B £ — FOMBEMITE LRV, MWL Fnc & 375 o SRRk & vz

HSHEDMR O W H DO & DT CXF OIFENE Z bR b, HEELFED &+ 1013, BEIRBEOEE N A

EDELNIRNDIL, -3V FILFEOHETIIEFIREOEAIKE (210°C) THREKTAAEDLNS,
SRS BRIAEE T T BB T RIX Table 10 iR L, #h% 27 5 713 Fig. 10 iR L7

Table 10 T3\ C,

FRETHECAERL - KCERIX C, F, CXF T, ZhbpERTLZLEHOD
OGHRERMENT VS, COEPHELM > HERL Bz, By, BieXC THH, HETIEHEWENKLD
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DELEN BpXF CRdbND, 22T, IR 5713 BXC, BXF, CXF #3kbpH I LTl
ZOX3R, &) HFLERMO 2 RTCELEHEBI AR ETERITE Koo, MROHITIIH
ML, HEOHBEIXILT L,

Fig. 10 iz HWT, BRI v FERW R EAV- 72Tk b, i MWL ORIk X
IETHELOBENI LD Edbrd, v F (C) #AVAEAIR, MWL OFEMROBEINC D>
HU 5 LWiIRMEEOMA L EDLNLDI, C (k) TRHEEEZRIITESFLMEL Tk
Vo L L7hts, Fig 10 ARSI 5 X 512 C OR&iiE, BUREOBAIKIEIL I\ TR IFmEIC
WT DHEOBENAT ST E05, Fig. 1050 C ORF S 7 713, CoFy DEIDSFE WRIYEE L 5
25b0EEZLNDHDT, BCFy, BCF, OEMIC 24 L TRdBND BCFy i3, BCy OEMTIT
MR LD DD EHEEXND,

Fig. 10 f[X55, FKMMWL o403, BMEREOER/KECKVTX DRINCER T 5 LH3
b2 b,

Sy FRFEDSE, m MWL 0%, v FhoLE7 1 3 =9 4 L OBEWOTKIT X D %K
B b oEEZ SN, BEREQRAAKIECHVWTHBIPEEDOE VK- Fe 52 Mt #EESh 5
DOTH DA, BEREOFHAKECIWT MWL ORI L DRI T BN E LT, HgSE
FHRFELTHEE LTS b0 EEbIE, ~Iv FiX, KFHKICH TR L TR 24ET 50T,
ZOFEBTH BRI TR LIS 52 &1tk B, —FOflk L LTS T %5 L 2500
FEOTIETIRET BBUFIC X o T, MWL &2 o bBfImksy (e LT~ wr—2) &

AL LR U, TKEDE B 5 VI KEOH WG EBET 2o LSS, TOR

Table 11 Wk 580 AHHT (LeBLs HHLL

The combined statistical analysis on the water absorption.

Factors ss af ms ' F, p (%)
R 71914.062 1 31. 2%k 24.97
By, 232. 201 1 3.79 2.30
Bas 93. 845 1 1.53 0.44
C 2002. 562 1 32. 65% 26.16
By xC 131.220 1 2.14 0.94
By xC | 1.201 1 0.02
F 2470.090 1 40. 28%% 32.46
By XF 64. 980 1 1.06
By X F 3.511 1 0.06
CxXF 109. 573 1 1.79 0.65
e 306. 630 5 61.326 |1 (32. 55%%)
e 90.455 | 48 1884 |1

The othees 12.08
Total 7420. 330 ’ 100

Xrn=53.6 (%), Xrm=42.6 (%), Xr1:rin=48.1 (%)

i U 7oi& 55 3 X O%51x Tabbe 8 i &R TH 5.
Abbreviation and sign used are same to the legend of Table 8.
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oV, T Ihic=3 A ¥—EoHAiIck % BXC F
S TIRAEXNS O LR TIUL, Zok oo
SERISROTELBHY 55 2 Bbh s, - 3\(
Soi, milicEET pibkiEoT R B \4>cz
ﬁm%ﬂﬁmasnrmawa,ﬂmmw4§§‘b
BHCE T SR Bis 2 s CRKMOE ¢ S g
VEEORROW AT 50T, B % S}
BEEZE, v T hOCEORSRER \ 2
L BRE VAT DL DL ELSNE, [
FshimRoNkC s b 0 g —
RIS bBA L D05, HAOMKICES 0o 5 10 190 210
MW L% E (%) AR A (%)

RN & Lo <4 X 2ERTI ) -

LD, REEEOMTERERT260L%E The efflegc.t 1olf fﬁﬁii? Zlf) &v):iei '¢71b7sorption
ZbNb, TON, [EEEDHEME T (2-hr. immersion in water at 20°C).

R B O HMARIHTE S T, BMEEOEINT 5 &£V TRERERR T I oAb 5510
EBbh B,

WK T 5 5 Table 11 iR L, #7574 Fig 11 ioR L7,

Table 11 iTHWT, BECHEEL X > ERIIC,F Thoice TNLHOERICL D, 248 D58.62%
BXEINTWDH, IRMMWL O%E (B, Bu) 1%, FRETERIIAL A, o B3R ) OF5EHRN
HHLN, TD5 X BuXCLETOFSRABOHOLNLDT, COHEEE L, A&/ —AWEN,
WO IR, W5 REE T BXC O EAERMEEL, BRI YV VMV 505k 2 v 50T
XTI MWL O#RSRES 2 & #thir o TH DT, WAEICOWTS BXC ORENTFHER
L, RS 5 71k BXC, FiIeonw Tk, _

Fig.11 kW, IRMMWL ORIIEBEXL LRI TEBIFLAE T RV2, MWL OfmEs
T B ONBKROF DD BN, & -V FILBEDOHAIHELED L XX, MWL FMOR
BEHBANELTTVS, BEREOMHEIT Fig. 11 Hiorkd & 51, BEREOEKIETEBKRI/NE
{75, SR (Table 11) 225, CXF 1 p ) OFLEERLEDLNDEDT, hFEARE LTV
FEAVE0HBEAV I VBEREOMESNRAE S EATEINED, TOBRERDEIAE
(v dotE2HND, LaLkss, RCBIEECOWTRFEELALL S RRRT, TORER
E0NH BT LTHIRIMEE L MLBGROEVEUKER, BKEIEREFCEVWTIERELTVWEL0LE
xBhB, o

Bk E SRR T 5 S84 &3 Table 12 TR L, $H% 2/ 7 713 Fig.12 Rl i,

FRETEBECAE LA -HERIZ C, F T, 2O OBERTLEHDOSE %R LTW5, WkRE
BOKIE SR IERE, M ROEAFHEETH 20 5BKR LIFFR CERARD SN, 2L, Bk
BEIWIRETIE, BuXF Zht ) OFERBRHZDT, $HRI 7 713C, BXF Z2oWTkRdi,

PR (Table 12) 225, B(MWL i) OEMRIIFF IS LERTEZIZETHE, T
DT EHHELIT, WKBESEERCELTRRMLAE MWL ORI EVWEEZLLZ LR TERY,
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Table 12. WoKESIERRICBE T 2 BESHITT (LéDLs EMEE)
The combined statistical analysis on the thickness swelling.
Factors ss ar ms Fo p (%)
R. 257. 603 1 11.02 % 4,24
B, 0.228 1 0.01
" Bag 35. 490 1 1.52
o 2819. 160 1 120, 65k 50. 63
By xC 4.425 1 0.19
By XC 31.403 1 1.34
F 1936. 000 1 82, 853k 34. 64
By XF 82. 240 1 3.52 1.07
By XF 14.445 | 1 0.62
CXF 6. 631 1 0.28
e 116. 835 5 28.367 |— (5. 16%%)
e 217.435 | 48 4.529 |— '
The others 9.42
Total 5521. 895 63 100

Xrn=34.9 (%),

Xrn=30.9 (%),

Xr1sr1y=32.9 (%)

fiE L7cIg7E S X UGES1% Table 8 i ERLUTH %,
Abbreviation and sign used are same to the legend of Table 8.

)

(il C
4o} 4
#__._%" -
ol i
g
*x = ‘}/
RS
—
20
Ct Ca
nwep Y1l
™ OE W

BxF
Fi1
T2
. S S— |
B1 Ba Bs
0 5 10

MWLmR (%)

Fig. 127 BkES@RBIE TR/ 7 7
The effect of factors on the thickness swelling
(2-hr. immersion in water at 20°C).

R CETH B2 BXFILHESRNE
DdHNDHDT, EHGREE THRIT L
X 57 BXF OFEPFREND 2L T
b5, LOREMRSF7 (Fig.12 )
EOWTHRTT % &, BFFIREE s
05X 5 BEERBEDOKED HLAVIZ X
D, WL MWL o#hEar#iks
L 3bob, F(190°C) Tk, MWL%
I L 7R RIE B LD BT, Bk
B SRR AEINT B HEH D B4, Fo
(210°C) T, MWL %L 7-%h3&
FE %%iﬁf%éﬁarm&wm)
L LD BIWRKE SBEREBRHKAD T 5

Bards. 20X BERT, BHSEREEOCHTEELLLFALBEASTCIVHHATESL D LE
b5, Fig.12 E»b, HHERIC- Sy FEAVAER— P, HEBEZAWAER— FX 0 dBKEIEE
BOLBVE~ V25X L0805,
I EORE BT
ZOEBRDBENG, I MWL ORI OWTHARL L L THE, 5 LOEE >V THRIENEE 2T

YRR el By

i MWL o%hRi, thBERIiC-Sv P2V 3 2RBERAV 52t Y RED ZEBbhr ok, 20
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HIZDOWTH, i W TEA OB ZmE, 57D { b L {EEERAT, Hi-v F v
F) 1, SR TECBWTT =/ — ABIESDYy 4 v Tk 5ikERME LT HilcfifShtwy
DT, v FILECH T 5N MWL 0%BRicoWTEET L LieT 5,

i MWL 1%, £— FOBEMEHOMN EIZFS L,
ZDZ L Fig.9 o5 REEDORR S Z 7, Fig.10 Oig
M5 REE DR 7 Z 7 5, MWL OB HIICE
755 KEERE, MR RO AL LTRDLND,

i MWL 1%, F— FofbkiEon LicFE L, 7272
L, XOHEOBREIIE P TH o 2DZ 21X Fig.11 0
BoKROWE S 7, Fig.12 ORKESEEROMES 7
755, MWL OihnZEOHIMC & 378 5 RkER, BKEX
BiREOEIL LTRkdBNS,

ZOX 5T, imMLAE MWL IZ, K— FOERIZEWL,
WBEEDOM k& itk or L2 FEHCGERT i E LTH
HGTHLIHORBMOBINRETRL TS, ZOX T,
MMEEDMLE & 7K D [ k& RIFFCERCT 2iR0FIE LT,
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Fundamental Physical and Chemical Research on Raw Materials
for Fiberboard (The Fifth Report).

Effect of the chemical components in the raw material. (V)

Iwao Suzuki

(Résumé)

The purpose of this work is to ascertain the relationship between the chemical components
in raw materials and the properties of hardboard produced by the wet process.

In the previous reports?29, we reported mainly that the properties of hardboard were
remarkably influenced by hemicellulose, especially 5% NaOH-soluble hemicellulose contained in
the pulp.

In order to study the influence of lignin on the properties of hardboards, the author carried
out two experiments concerning the addition of lignin to board stock made of sulphate pulp
(KP).

These experiments were conducted by the statistical plans of 2% factorial series and by the
combined analysis (LgPLg) of two parts factorial (Lg) experiment, respectively.

One in the nature of a preliminary experiment (Table I) is concerned with the addition
of KP-lignin prepared from kraft black liquors'® and the other as a main experiment (Table 7)
is concerned with the addition of Milled Wood Lignin (MWL) prepared from BUNA (beech,
Fagus crenata BLume) wood meal according to Bjoxrman’s method? modified by V. M. Reznikov
and G. D. Ponurovl®,

The following results were obtained.
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I. Preliminary experiment

The obtained results are presented in Table 2 to Table 6 and in Fig. 1 to Fig. 6.

The hardboards with thickness of 0.38~0.41mm (mean 0.39mm) and the specific gravity
of 0.89~1.04 (mean 0.96) were prepared in this experiment.

Much information obtained by statistical analysis from these results was effectively used

to establish a rule for achieving the main experiment.
II. Main experiment

The obtained results are presented in Table 8 to Table 12 and Fig. 7 to Fig. 12.

The hardboards with the thickness of 0.36~0.46mm (mean 0.40mm) and the specific
gravity 0.95~1.06 (mean 1.01) were prepared in this experiment.

MWL added were determined as methanol-solubles from hardboards (Table 8, Fig. 8) and
the retention of MWL added to board was estimated to be over 30 percent.

In the case of alum used, MWL added contributed to an increase in the specific tensile
strength (Table 9, Fig. 9) and the wet tensile strength (Table 10, Fig. 10) as well as to a
decrease in the water absorption (Table 11, Fig. 11) of hardboards.

From the above results, it seem that MWL added contributed to an increase in both
strength and water resistance properties of hardboards, owing to the effect of increasing the

degree of inter-fiber bonding such as the phenolic resin agent® in hardboards.
III. The relationship between the methanol-solubles in board and the properties of hardboards.

To show the degree of association from both data of the preliminary and the main experi-
ment, the association between the methauol-solubles in board (X) and the water absorption(Y),
the thickness swelling (Z), the wet tensile strength (W) were given by the scatter diagram
and the correlation coefficient in Fig. 13.

The correlation between X to Y and between X to Z were significant at 1% level of con-
fidence, while the correlation between X to W were significant at 5% level of confidence.

Although the linear regression line shows that the water resistance properties increase
with methanol-solubles in hardboards, the percentage of correlation coefficient was rather small
owing to less effectiveness of a part of the methanol-solubles from source of MWL added to

these properties.



