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MWL (Milled Wood Lignin, BRI SABERTINL LEFKRY 7= Y) ZRINT 5HET)
7=V OPHRERD 2ERE BT, MWL ORINCE D #— FORE S X URKED R LHEED
hto TDTEDDS, DU EBRRY IS=vO—lX, F— FOWEKEMRT S ENHLHICE -
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TB3EL, A2/ —VARMEY) 7)) VEBRE, 2O VTOTELL, THELORE &2 EHRINT
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TLEORBLEMHETH S, TOCERE ST, EHBBRREFEEHNTE 5 LB Ins,
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2.1 R B F &

D Fv 7 ORREL S

T AT Y FEICK T 3O pH OR®IT, RRERFT r 4 7 v—2— TR, BEBEICEKETE
AT BHUE F v PERLET BHEE BEZ DN, RECIE, BUEERT V—H2s 5, THEF
T4 TR —TlE, 74 F—BEHTF vy TR V—FEHERIVBETH S, 27 V—HORH
—i3, A7) a— -+ e—F—TOFEHICLDHE—tMBPETE S,

EREHF I 74TV -2 -3y FRTHE20 0, Fov7DEKELSEZTEZREIDIRLL, &H
TRV ATKERKHEIC T 5 7 HIIIC X 5 BIEEERA L,

2 BR R

IERERBOTRAE LT, NaOH (KBt + Y v 2), NaHCOs (JREKEF b)) v s, BHE) %,
BiEAE LT A12~(SO'4)3-18H20 (BT =0 a) %, EERE UTKEER L
NaHCO; i3, KiEHTI

NaHCO; — H,CO; + NaOH

Lish, KEF VUL (V- £K) X SRIFEBEEAEZE L, BHICHERBICRS D 2XR
THONTO B,

Al (SO9s+18H0 {3, KA TIIIAKNMRL CTEEMTRT VS =9 L LHBELRT 50T, KA
BRI EET 5,

3) GEFAINREE, RIS &K UHM ‘ ,
EAEEEER, NaOH i) /"= SEMTIRIIODT 0.1% EE, NaHCO; Al(SO.s i31%
WEOHEWRERN . TN SOEKSZUHAKD pH 3, Table 2 DEBDTH 5,

Tablel. ¥ » 7 © B &
Soaking of chip

% ik B 1 [POARD BKEDT T OERER
Soaking time Water content | Weight loss

F v 7 RIE R B KT

The solutions used for soaking of chip (hr.) after soaking of chip
: %> (€2)

1 43.1 0.3

K 3 45.0 0.0

Water 5 45.7 0.0

24 49.8 0.7

REBKES Y ﬂA(Eé’)l%?"‘ﬁ

5 46.9 0.5
Sodium Bicarbonate, {NaHCOg} e
19 solution 8 24 49.2 0.5
BT S = - OBy D) IBER T o
Aluminum Sulfate, {Al3(SOy)s+18H;0} 24 441 o4
1% solution .
KERILF } ) 5% 0. 1% o 5 s o
Sodium Hydroxide, {NaOH} 24 49.3 0.7

0. 1% solution
*1 Fw F7DEIKE Moisture content of chip; 11.4%
%2 JEBLF v 7EHE Based on air-dried chip.

P TS
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Table 2-A. ¥ & M b O 2 F (L)
The statistical plans
Lis ERXRRDINE ~
Column No. of orthogonal table L 1, 2, 8 4 5 6 7 8~15
Z A
Source of variation A B AXB @
F @ Kk # Ay, Ap As, B, B
Levels of factor Ay L =2
Table 2-B. 3 B ® & 3|
Arrangement of experiment
No. 112(3|4|5|6[7|8]|9]|10]|11}12(13|14]15]|16
5 V& LIEFE Randomized order 4 (10| 1(16]|8|12|5(11|3|13|7|15|14]2]|9|¢6
ic = Sign Ay Ay Asg Ay
. WEET LS = ﬁli‘@'éﬂ(?éiﬂ'} KER{LF Y
F o T ORE 245%@&%!(_%“&%3& o 1% Tk W7aJ§:er ?gﬁ‘j L% %A 0.1% &
Soaking of chip| L1 selutions used for %lggg(iglﬁiion NaHCO;  |NaOH
. g (oH 3.5) (pH 6.7) | 1% solution|0.1%solution
pH . (pH 8.4) | (pH 12.8)
i*g x g % gign B, B, B, B, B B, B, B,
w7 team
. " pressure (kgjemd) | 7 ¢ 10 7 10 7 10 7 10
s 4 4 4 4
Defibration*! Cooking time'El (min.)
Milling time (min.) ! 1 1 !
¥ Times 414144414 |4|4|4|4[4]4)4(4]|4)|4
¥ B [ % Times of refining*? 2122|2133 [3(3]3|3[3[3|3]|3]3]|3
*1 By the Laboratory type Asplund Defibrator.
*2 ¥R Refining conditions.
7R 7 MR N
Dlsc(g1§§nce F\eeding speed
1| B st refining 0.11 100 g pulp/3! water /min.
2[E B 2nd refining 0.07 120 g pulp/3!/ water/min.
3[E H 3rd refining 0. 06 120g pulp/3! water /min.

BERTFF v 7 (EEAEME 1,200 Y) 2RBICAN, BLHLEASMESLDEES, &
W (BR) 2EMUk. Bid1:4.5ThH %, REMMERKER, 1, 5 4B OTRAEL:
$8% Table 1 IR U7, fEEOTIEL S, 24 BRENEFEOT, RIERKEZ24HM—E & Ui

4) B (FI AT Vv—vay)

ERBHTRATNY F e FT7 24T L— 2 —%FERL, RIEAUMBBRKIND Lc 73 F v 7 (i 300g
) RREEICT +— VL, —TKEKETTLHMTHL, T0% 1 HMHER L, 1544254
ElOfEE%E B 15 -7 (Table 2 2R),

5 ¥R (V7 r4=v7)

BREIEBRERAXS59 g Fay « )7 24 F—Zf0, F4 22771~ No. 17804 A OB
BETECE -1,

RNVFDT7 ) —3 R, F7 74T v—2— (B) TBBHEIER, HPOEDRED VT HIRE—EDH
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BEAFERDLOIC, HIMREEBCEOENS, HREYK, V7 -1 =Y IE&H2EE LK,

6) B EHE

BRA; 7v FORLESEME 4K

ER B; ik GEKE) 2 K
% Lig DEXEFIRIC, Table 2 dX5ichh>13, KREMER AX B LEEEUMEE (HHES)
Kovohns L KEHEL, EREZ T VL aCE KL,

EBROEFIF L Table 2 IGRLL,

7 T OKE

ERITKBETRRBITR DD o7, FT7 74T V=2 =050 VT DEDIELPBREFC/ VT D
BKEBCIS72DT, RELLAKESE DO,

8) s, 7Y — & RHAE

WaTE, SU T e <o 2y MESTEERN,

ZYV—2RIE, HFTF4TVeT7V—FRTRE— (3g, 20°C) ZHEAMLTRDIfEE, 7774
TV—F2—e7)—2R () IKBBELTRRL,

9) HEIHNENE

RS, BRBOEBHABR, F7 74 7v—2—R) 7 7 A F—DEEHOHEBHNEEE LIV
TR»D I,

100 Fuv v o pH ORIE

FLYRT7 74 T v— 8 —DBBECKBERIDEM LI DOT, 4HEEDS b 1T TR
%345 308H5 0B D 10, BiliFLDERI R/,

FrvopH iz~ 7 <y pH ETHE L,

11) 7 BXUARKO pH fIE

WEE 10g HUEDY = v b ervT LR, [EARNC, MKEMZTKSE 100m/ &L, 208
BiCzOFHRELD, Ny 7 < pHETHIE L,

12) T RvF—ER

IANF—IEHIIR— F Ol R (kg/cm?) 1T, 14.225% L T (psi) icHBEL, HEHIE
(KWH/ton chip) THRLTKD X,

HEBHERE, B, ERBROEBIIBOATEEMR LI,

2. 2 RRERbIUER

REICEAT 2RI RIT Table 3 IR LTc, F v 7 I3RMATIC pH 288 L7, 7o 7 pH OHEE
BRAETSEHODOT, Fv 7 pH I3, RECHER LLER pH IGEWVMEICIE >TW5dDE L, 2o pH
ETRESE, chZOHpH & L,

Fuv o pH ERFH pH X 0  BEMICBTT 2ERASBY 5N 5, T18b5, MHpHI.50 4,
TR FL Y pHiZ2.5~2.9 &7, A, M pH6.7D A3 TIZ FL v pH i3 4.5~5.0 75D,
THOBUENE L > TS, A IKBWT, ZEE 7Tkg/cm? (B) T3 4.9~5.0 T, 10kg/cm? (Bg)
Ti34.5 L1735t HEEDEH VS pH HIZEL 5D, BREZI BT S L2RLTN S,

COEHE ¥ pH EQETIR, BEPCER U AERSOERBICERTS00LE2 005,
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Table 3. i # ® X U @& #
Data on defibration

%k A B O p
= pH of the solutions used | FL v pH | B SVT | /IR
No. for soaking of chip ‘ @ pH (%)
Factor = & W B 1& % |pH of drain*y pH of pulp Pulp yield
Before soakingiAfter soaking
1 A By 3.5 3.7 2.6 4.9 91.3
2 A, By 3.5 3.7 2.7 5.2 93.1
3 A, B, 3.5 3.7 2.5 4.7 84.3
4 A; B, 3.5 3.7 2.9 5.0 81.6
5 Ay, By 6.8 6.6 4.9 6.5 95.0
6 A, B 6.7 6.5 5.0 6.5 92.7
7 A, B, 6.7 7.2 4.5 6.1 92.0
8 A, B, 6.7 6.8 4.5 6.0 90.3
9 A; By 8.4 8.6 8.6 6.9 93.8
10 A; B, 8.3 8.6 8.6 7.0 9.8
11 Az B, 8.4 8.7 7.4 6.8 92.0
12 Az B, 8.4 8.3 7.8 6.8, 95.5
13 Ay B 12.9 9.4 5.9 6.7 93.8
14 Ay By 12.8 9.6 5.7 6.4 95.8
15 Ay By 12.8 9.9 5.1 6.3 91.9
16 Ay B, 12.8 10.0 5.4 6.3 95.2
4 # 4 ¥ Statistical analysis
g A 97.02%% 93. 99%* 45, 62%*
ﬁwa = B 1. 48%* 3.02%* 20, 60%*
By s AXB 0. 75% NS 12. 99%
§ The others 0.75 2.99 20.79
2 Total(%)*2 — 100 100 100
4751 Total variation 62.18 8.69 247.39
Ay, Ay 3F v 700 pH BEBYENTH 205, As, Ad@TA VHNTH 200, REPICERX

NZERBRL, BETETAH )V ICE>THRINE DLW IND, 207, LREEROSZ/N,
F o TDEBETETNAVEBOSDICE ST, FLYpH lBSEEIhEbDEEIONS,

W pH 8.4 @ Ag T, Tkg/cm? #EET FL v pH ESZEDHLLT, 10kg/cm? EETETETLT
MYEICIEMEL 18 > T2, COXIK, T BEREICHZHRICE, BEMN~OBTREC SR
Vo LML, 0.1% 0D EREBERTOM pH 27w A Ve Lic Ay TR, Fov 7 ORBTHTVR
UM, ERPITER LB RBME L D 20, TMOeH TR Y RIERIN, 20D
Fuv pH BEMIEMICHETLTO 3, $8bb, 7Tkg/em? 715%1 5.7~5.9 &75 0, 10kg/cm? E&ET
5.1~5.4 120, Ay DEAELRE U LS5 pH KEZTHEM LT3,

e 7o pH i3, Fig. 1 IKRTESiC, Fr v pH HEEBRLEELSBLNES, SLvTDED
72 LIE2h - 7 ERKD pH ITEO B~ BIT M > TV 5B, FL v pH [EhsaEEEE Uic A
T, o7 0 pH 13 4.7~5.2 £ 130, Bk OB LD SN D, A As TR, FL v pH{ELS
~5.9 2572 HOHS, 6.0~6.7 LI DAMRIGEL M- TS, FL Y pH H 7.4~8.6 & Tk ) filD
pH {72 572 As TiZ, 6.8~7.0 kA RY pH EZTEDL D Tk VORISR - T 5,

e 7 DIURIT, EEMETICRC >ZBROFMTH O, 7 REQETIIBLEOEMER

ar
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v 7Tk B9 B3 E BROE R
and defibrated pulp

HEH N T =z & 5 5 )
(KWH/ &) Screen analysis
t.chip) | poooioss 24X vV aB| 2448 187880 8078 150 150
Power (Defib. sec.) On 24 Pass 24 & | Pass 48 & | Pass 80 & P 150
consumption . . (mesh) on 48 on 80 on 150 ass
466 10.9 31.2 29.4 18.8 5.2 15.4
472 10.8 28.8 28.2 21.3 6.5 15,2
334 9.9 29.6 31.0 20.3 5.9 13.2
340 10. 6 39.3 23.7 18.2 5.4 13.4
518 10.9 30.7 25.4 20.6 6.4 16.9
495 10.8 33.5 28.3 19.2 5.8 13.2
386 11.0 42,3 26.2 15.1 5.0 11.4
438 11.2 35.6 27.5 19.1 5.7 12.1
466 10.5 36.0 25.8 19.6 5.0 13.6
461 9.9 28.4 26.5 23.2 7.0 14.9
403 11.5 40.0 26.5 17.9 5.6 10..0
386 10.7 41.2 23.6 17.6 5.4 12. 2
472 11.0 35.4 29.1 20.0. 6.0 9.5
478 10.8 34.6 26.6 19.1 5.4 14.3
438 10.5 37.1 26.4 17. 4 5.7 13. 4
369 11.3 47.4 20.2 14.9 4.5 13.0
%1 ; Drainis condensed cooking steam in the
10. 63% 1.70NS 5.74NS Defibrator chamber during cooking.
70.51%% NS 37.26NS  xo : ,(%)=25% Contribution rate.
. 08NS NS NS —
2.08 25.75 pa(9%) =-S5 of AS cfif of lA X Ve v 100
16.78 72.58 57.00 .. 95 of tota
o o *x ; 19%7%%E Significant at 1% level.
100 1o 100 % 3 5%HE%E Significant at 5% level.
470. 10 2.83 433,71 NS; FE#7 L, Not significant.
%g- Zo o
ZOBEREIZ, LFHERIBBRINRXED S35, b5 S 87 /
. o -
HHRRIS, RACPICIASRIEREZ T, #2L w2 o ﬁ/%a§7zﬁi
’ . . S ,
THHERARR L DB L 7 LIRS ©, ~ kv —2A0E Ny ] /
4 4
B ThE. EEE REGCHERELLTRRT LD ,
S
50T, IFENBREEEELTEEESBHUBOEHTS S I(JDH ?,2 /
2 .
DEEZOND, 5 5
_ s ——T T
COERT E, VTR 82~97% DRPATH » 720 202 4f ;5 8 10
P! [¢} rain
ZDH B, FlL v pH gtz R U7 AiB; Tid, 82~84 L > opH

BEDIEDENETS » 100 VTRRE, BEEOTH
FBSECERAETL, KEhOREO RS REETH
RBobhbEERLTNE (Fig. 2 BR),
HREICK-T, KMDOILEWRS & IKAT LD —2
DREEMENIIAD, F v FEMKILT 50T, REHE
BHRBALTICENEZLOND,

Legend; QO A1B;, @ A1B;, N\ AyB;,
A A3B;, [1AsB;, BAsB,,

YV A4B;, VAB,
Fig. 1 f@ig 70 pH LEEIED

¥l v pH DB

- Relationship between pH of the
pulp after defibration and pH of
drain condensed during cooking.
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901
oﬂﬁ—‘w\s
§ .
= M kwh /fon_chip
B ': = 80 I A
% B % ° 1y ’g 5004 2
T3 = %
2 L4 ©
% 70l e N
© H L v
s 1009 s ‘% 400
) - o ~ 3 i A [}
S 2 o o # 5 v
& a E 90 o . Hi :’ 4
% 5 2 o
© P []o_
Seol — 0 00TF T 8 B 1o
° . 4 6 8 10 pH of drain
P':' of  drain KL~ opH
NL >~ opH
Fig. 2 ffilitk, RW v IR L EER Fig. 3 (REAHBBIE L EE/RO FL
D ¥v v pH EIOBE& v @ pH B OBEK
Relationship between pulp yield after Relationship between power con-
defibration, refining and pH of drain sumption for defibration and pH of
condensed during cooking. drain condensed during cooking.
(KWH fton chip) A
< 500 1B 1 BB v 7 DL 5T (%)
o Screen analysis of 1st refined
M A No| E 24 2 v |24:8 48 |48:H80F(8078 150
E Factor |= Pass 24 | Pass 48 | 8 Pass
%3 On 2¢| & & | 80&
g S (mesh)| on 48 | on 80 [on 150
& 4004
N 1 A, By 17.5 35.1 22, 9] 7.4
g5 2| A B 15,9 87.00 22.5 7.6
£ 4 3 Al By 8. 8| 36. 6 24.9 8.5
I . 4| Ay B, 14,6/ 35,1 223 7.7
300 T T T | 5| Ay By 21.2 35. 8 20.7 7.2
s ¢ defibraton (%) 6| As B 20.4 28.1  26.0 6.4
egree ol deribr ¢ 7| A By 20.8]  33.4 22.0 6.2
®oM X 8| Ay By 21,3 28. 5 26. 3| 7.4
Fig. 4 fitdi ;2 D 3
ig ﬁ’#ﬁ{ﬁ?ﬁ;’m&ﬁ%ﬁ@ﬁa‘i ESFER 5| 4, B 2.3 a5 252 7 2
Relationship between the power 10| A B, 20. 6| 28. 4 28.7 7.4
consumption for defibration and 11| As Bg 22.0 34.6 23.0 6.9
the degree of defibration. 12| Az By 27.4  30.5 21.5 6.6
Note) The} degree of defibration: 3| 4, B 23.4 3L 6 22.6 7.3
Weight percentage of 24 14| A, B 22.1  33.3  22.6 7.6
mesh passed fiber in 15| Ay By 22,5 32.5 22.9 6. 6|
defibrated pulp. 16| Ay By 24,7 32.7 20.8 7.0
B EBRH ORI Fig. 3 »o, BEE
. g A [69.36%*
(REZE%S 3) KXmsh, pHORBR gz & NS
o 8
EBHOBNEASED oD L LIas g § A X B|7.65N8
o The
5, NATOEAIRERD O, 244 v ¥ 2 8 § others %7
@ |Total(2)100
B0 MAMHEER T S 5 &, EEE 10 %
B <~ . >, (288,42
kg/cm? (Bp) D¥RILAED #FLT5B & %  Total variation
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ZOoNBRHETEEE LN >TD, TTT, 244 v ¥V 2 WBBHELNVTICHT 5EHETRL, £
NEFBEEE L, ThEHBEHNIHOBRE Fig. 4 ITRLT,

AR OB ONEBRF NIZENT 2 L0 BEESED OB, cO b, BEE 10kg/cm? D
BACS, BEERS CUNSHBEARIZEML, Tkg/m? ZEEOER LA LBIHDEEZL
5%, COXINREIT, EREXF T 74 Tv— 2 — OB LOBYMERLTNS, Tbb,
HALF v i, BTEULLBABEBINLERBBOSHL, b3 F » 7IEERERSES L, BERE
BB BERMEERBD T50, UL EEREBEAO SV HBEDT LI DICBHS LTV D
T, WAHEES BETEHDLEZ BB, ’

THL4ATDF7 74 Tv—2—13, HiEF 4« 27 HTERINZOT, RRETTOME, V7 ICE
EOV774=v/ %2 L BESTREINZLOLPZFINS DS, BMEEIHER, AERTRD
TlEX DERNICE B DL Ebh s,

Fig. 4 KEWT, AiB; OBMEEZEROEAR, MERISEVCHLIPHLOTHEHRINIELIDL
Vo CDZER, B LDIIKAREISIC X » THEEOHBIESN S U5 L CERILI N, RUHHERLAS
BT otctchEEL DN B, '

Table 4. ¥ F: S v 7° D & 2 & 4

Screen analysis of refined pulp

W 2 | B v 7 D& (%) BRI E B VT D& T (%)
pulp Screen analysis of 2nd refined pulp Screen analysis of 3rd refined pulp
244 o V|24:%48%4|48:880%4|80 1@ 150 24 w ¥ | 2418 48%] | 48,880%5 |80 ;% 150
150,818 |~ & Pass 24 | Pass 48 | % Pass | 15088 | = Pass 24 | Pass 48 | % Pass | 150;#38
Pass 150 On 24 & & 80& [Pass 150, On 24 & & 80& |Pass 150
(mesh)| on 48 | on 80 |on 150 (mesh) | on 48 | on 80 | on 150
17.5 7.4 30. 2 22. 5 8.1 31.8 (7.4 (80. 2) (22.5)] (8.1) (31.8)
17.0) 7.7 36.0 26. 0 10. 8 19. 5 (7.7) (36.0) (26.0)] (10.8)| (19.5)
21. 2 2. 6 33. 0] 26. 9| 10.8 26.7 ( 2.6) (33.0) (26.9)] (10.8)| (26.7)
20.3 5. 8| 34.3 23.9 10.8 25. 2! (5.8) (34.3) (23.9)| (10.8)] (25.2)
10. 1 10. 7] 32.2 26. 2 8.6 22. 3 3. 8| 31. 6 27.1 10. 6 26.9
19.1 12.1 33.5 26.4 9.0 19. 0 4.7 31. 6| 28.7 11.6 23.4
16. 6| 9.9 37.2 25. 6] 8.0 19. 3 3. 6] 33. 9 27.0 9.8 25.7
16.5 10. 8 34. 2| 27.3 9.1 18. 6 4.0 33. 6 27. 9] 13.2 21.7
14. 8 13. 4 33. 4 27.0| 10.1 16.1 5.2 31.7 28. 5] 11.3 23.3
14, 9] 13.1 33.1 27.1 8.7 18. 0| 3.3 31. 3] 28. 8 12, 5 24.3
14.5 11.7 35.9 25.7 9.3 17. 4 5.1 34.6 27.3 10. 0| 23.0
14.0 13. 6 32.9 25.1 8.7 19.7 4.8 33. 0| 28. 4 10.0 23.7
15.1 12. 8 33.5 25.7 8.8 19.2 4.3 31. 4 27.9 10.9 25.5
14, 4 11. 5 33.1 26. 2, 9.6 19.6 4.0 31. 2| 27.9 11, 2 25.7
15.5 10.9 34.4 26. 8 10.1 17. 8 3.7 32.7 28. 3 9.9 25.4
14. 8] 12.0 34.8 25.1 8. 3] 19.8 4.2 . 32. 2] 27.1 10. 7 25.8
- S Statistical analysis
80, 87%* 21. 44NS
4,93% 6. 15NS
0.97NS 22. 18NS
13.23 50. 23
100 100
139. 67 28.64




— 156 — WSS o 224 53

Table 5. kb X OH v 7ICB T 2 ks 5

Data on refining and refined pulp

IR ) (KWH/L pulp) | o |y ]
Power consumption in refining 2. | £ 2T D I 3 IVFE
E ® W F N AZ | | BWHL ey
No. . (%) ) t. pulp)
Factor | 'EEB | 2EHE | 3HE 7t [reeness pH of Total Energy
Pulp |(Defib. ul power | 2%
1st 2nd 3rd Total | yield sec.) pulp consump-
tion|
1 Ay By 203 216 419 85.8 27.2 7.2 928 5.99
2 A; By 170 207 377 87.1 25.0 7.0 921 6.15
3 Ay B, 194 209 403 78.0 29.0 6.8 751 9. 66
4 A; B, 217 177 394 72.3 24.2 7.0 738 8.31
5 A; By 218 294 219 731 89.8 26,4 7.4 1,275 4,17
[ A, By 198 222 242 662 88.3 23.3 7.4 1,194 4,57
7 Ay By 268 219 214 701 87.9 27.5 7.3 1,120 5.97
8 Ay B, 177 260 260 697 85.7 25.5 7.2 1,181 5. 40
9 Az By 211 239 266 716 88.6 24.3 7.3 1,212 4,54
10 Az By 182 174 250 606 88.9 24.7 7.5 1,081 5.26
11 Az B; 279 297 237 813 86.7 24.7 7.3 1, 250 4.78
12 Az B, 220 288 282 790 87.4 25.6 7.3 1,193 5. 44
13 Ay By 186 131 278 595 89.2 24.7 7.4 1, 097 4,97
14 Ay By 198 253 236 687 89.7 26.9 7.3 1, 185 4.75
15 A, By 222 298 285 805 84.7 24.7 7.4 1,281 4.86
16 Ay By 295 268 233 796 87.7 27.2 7.2 1,152 5. 46
4 ¥ 4 ¥r  Statistical analysis
g A NS| 1.56NS 82, 41%% |44, 09%* NS |60, 25%* 80. 67*F*% |58, 60%*
gw E B 23, 02% 8. 37NS 5.81%%F |25, 33%* NS (10, 25* NS (17, 28%*
i} g § A X B NS [16. 48NS 4,66% |16.02% NS NS 8.45% |13.00%
6" | The
; others 76.98 73. 59 7.12 14. 56 100. 00 |[29. 50 10. 88 11,12
U% Total (%)(100 100 — 100 100 100 100 100 100
2 £ i
Total variation 19970 36377 365442 [321.77 |[35.06 0. 5000 [447540 31. 1599

W cd 2 R, Table 4, 51K U,

CDEERZ, HHBOCVTOREEARE 7 ) -5 2%, CO&EHBLEOFAILICEELSERL 2D
T, DR EB TN, BHEEEZUIGE Lic, Ml v 7 T244 » ¥ 2 B8O/ v 7 T3
DHEMBEDEN VT, V7 74 =V TRICEO TR SR EMHEEECAET oL 2B%T 2
DT, TOEHIENTE, BHERPHEBNNE 185, T, BERPICRAHNKRLER T LT
BT, LOBRBIOERSNZ O THIEBPHBB OB, 20D, P pH Otk
Tk - T, OB HEER N CLBBEiTiEs,

Table 4 ITi3, KR ST OEDITHERIREINTN S, BHROBELFTICONT, 2449V H
SHHEDHOT B CEmbh b, S5IC, 2FED/NS R, HlERAMSEKE LTEZA, BRY
BOWKT B '

Table 5 IC BT, KEOWKEREING, ik <& o FHOBKMMEEREBEEL, 17
CERENTEOT, BERYESED SNIEN, 22T, )7 74 =Y/ IC X DHEKMHERDSENIZTH
st EH B0, BN VT D24 2 v Y 2BPEHER (FD) b, Bk NVTD24 4y a

~N_
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300- v 10-
{KWH / I :; i
; i =z ": 8
B s . L=
& g 200+ ¥ -
B 2 o
5 - M
. VIS
2 1004 i
s 24— — ——
. . : : — 2 4 6 8 10
H .
Degr'ge of refizr?ing (%) 30 p“ of  drain
OB K L >0 pH
Fig. 5 #HHEBYNEEHREE - FRBOBRK Fig. 6 T xnrF—igfEEEHOFL Y
Relationship between the power consumption o pH OB

for refining and the degree of refining.
Note) The degree of refining: (Fi—Fy).

F,;: Weight percentage of 24 mesh on

fiber in pulp before refining.

Far Weight percentage of 2 mesh on g s ((F), MK L7 5A0) %

iber in pulp after refining based
on pulp before refining. ER| SRS L, HBEDNIMoBEGRERDT

R;: 1st refining. . —

Ryt 2nd refining. Fig. 5 iwm L7,

Ry 3rd refining. F—413, KEEESYLHLIEE R) &
3EE (R DAHELZ 1o, ROITEONT, WHEBHSEINT 21 20T, HEBIZENT L0 RE
MBH 5. BHICEOTIEI LK DI, AiB, OEHD VTR, BRESENICOPhb o HEDN
BB, RITEW\T, WMBREEZDUSHBIDICT + A7 EEIL L, SV 7OHRBEFES <
LTR3E, R &0 HHRICHTAEEDHERIEZNET S, cocdid, ARSI T, M
AL SN HIRES S SICHI b S N 2 b IRBISIE SN B C EER LTS, 4By, AiBy D&HD
ST, 2EEORMBTT V=3 R, 24Xy Y2 HBLEDFEKEGELLDOT, 3EERL DI
Mot ReICBWVTIE, R XV ERBFICHTIMHEDHES - ZSHAL, ML hioditom
WLICEBINIW I BE B ELEZRELTNS,

ZDXHIC, Ri Ry OREWEBBNENZOOT, MEIETI (MM zREZTEESNL,
TRHE, AHEEKRIE S 07 AL, BHRERDISDIEODT, 2OHRRBIIHERE DL,

W BRI D E S T I BRINESE B VTR RIRESED,

R— FLBTRERGRLUETIREL LT, TAVF—HEBHBERINTO S, KFRTRHIHA
HEIHNERE, bI2—EOHMESHE T Y -2 REEFTE/ VT 4D B1DICKEE LLBIhBERT
DT, EEDPICHHEAAR IR C - 700, HHNELORBTO D5, COKRIL, VT OUE,
K— FOUEE SEWT 50T, MBS LRBOHERLE b oKD I VF—IEHEOMICIE, BE
EEMED 5N B (Fig. 6), BiEEEEREICLZIzoN, A F—IEHREAL, X B0EH
HETHREDOR— FARM TR EAEKRL T3,

Relationship between energy index
and pH of drain condensed during
cooking.
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3. RILToOHE

3.1 BB HF &

1) 5% NaOH fligafa®R

HEREHTY) = vEaB v 220 T EHER LTHE LI,

HAGRBTIEIC L 2g O VTR ERICERL, 100mlED e—H—kkKAN, 20°CD5%
NaOH #&#%= 50ml iz, 34MEEL, 50MHF 7 AT B D U TRIREE—IC Lic, BEIILT
BBVEL, 20°C DEEKEFICHRRE Uc, NaOH BBZRM L TH S 30 43I, EEERMON 7 2
T7anwi— (1G2) TFEBL, 1 DKTEE Lic, ZD% 105 ERAKR TR, KELADB, Tt
vCB#BAKL, 105°C TEEERD I,

EEEI, MEANROERZEMEMER TR L TRY I,

2) 1% NaOH A& EHE

M%MDH@&@@@DK1%thﬂﬁﬁéﬁmbm&EﬁMMﬁbtoc@ﬂiﬁm,iéﬁﬁ
D 1% NaOH FIRIC & 2 Bkl h TR0,

3) A%/ —NTEBRHEER
HEEGRECHREIC L 1.5~2g OfR A 7%, BRERD #5R7 4 V2 —ICERICER L,
TDHF A7 4 v 2 —%HEFRO EBICZRL, Vo7 Av—fifi&hicey P Uik, 2/ —vT45
KRB LicDb, #7R7 402 —DFTHERRBMCERICEZ LI TER LI,
MLFkOEEXE, MBMHERBTRL, 2/ —VAEBEERERD I,

4 K- FOWEBHE

H— FD 5% NaOH Wi E LU+ & 7 — VW% ST LR URIEREIC Z DR,

BRRR— FOFLBIDRB LR~ FEHV,

5 Yxvb¥— rOEmEEHE
Yzy b¥—tOPE
BEE8cm, B 15cm, HIHO 7 4 wa—%2%E LHBROF I AT 4 v —%2ER LTHE LK,
Tibhb, 10g @YD 7 500mi ORENZ, 2% BEOFELL, ThiR}IE2BELTHIRT
4B —TEEAN, DEFTEROTEBICKRR Y7 THK U, COFEICLDDIEDE—12Y 2y
by — bBRETE T,

EAEHEDRIE
Ant R (5 500ke) MERBRBERL, SEEETHEEMABRTNE L, 705, ¥
2y PY—PDOETRTV A4 VELNTERBBROTHHE PRICEyY P L, WEZMZ, Y2y b¥
— FOESOEME, £4 Yy — YT 1/100mm FTRE L, MERX 20°CTH L, HEEER
5~10mm/min. TE I L -7,
WRMLEHE—ESE(E Fig. 7 IKRL, A ATHEMSDPPDIZLY, 10kg/cm? TTHRN (B)
Lo F#EZERIEL 22HICY = v b ¥~ FOEX (O) 230D, EMBOESLE LI, TORKREL
TEFBIEL K otk & (D) OE & 2RE L (EAFREORER, RELIHBEEHHETRE
{15-1)e Z2LT, BEE (B) OEXERE LK,
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Fig. 7 9 = w b ¥— | E#EHRE

Compressibility test of wet seet.

(mm
[
S8
P |
>

Note) 1: Measured by no-frame type parallel
plate compression method using
universal testing machine at 20°C.

2: Diameter of wet sheet is 80mm, and

*  hardboard thickness equivalant to
_ specific gravity 1.00 is 2mm.

3: " Loading speed is 5~10mm/min.

4: A; start, . B; after loading (10kg/
cm?), C; holding 2min. at B, D;
after unloading, E; after air-drying. |
S1; (D—C) = Spring back after un- 0 P 5 (kg /cmz)lo
loading., S;; (E—C) = Spring back Loa s
after air-drying. & =

BB

loading

o
1o 3 a1

(3]

LI TR
unloading

2 kB

@Y T —\" T el

Thickness of wet sheet

D-C)EERFY VT892 S 2L, (E=O)fRRT VI Ry s S L llce 2TV VI Ry
Bld, vov V- | OREEERERTSOT, ¥ oy b v— MEBRT 2 H%OEREN &l
3o

COERTIR, 27 VI 9 s Sy SifliE, Uy by— FOEMEERTRES LTV,

COEBRICHNEY 2 v b¥— M, BES 2mm OF— FicBiRLcs &, WEL00ICH 3,

6) 47— nHEEYEOERMNE KCHRARBIZ <7 P EIE

AR ) —WHETEEE O

X— FOMIBRIHERARRF2E» SFEABEMED, BRI Ui, COBKEHHEARELMIBEIC
AN, Bt ) —EREBRITHR U T2 Bt Uit 0—2 ) —2 B L —2—TX & /) — &AL
U, ZEaRnERO A 2 / — VY EERE L,

BRI ’

COTBENEEREGRRATERE L, BRERON 7 27 v 2 —ICHRL, ¥y 2 AL -t
BOTHERMBEBCE 5o A 4 7 —VABHHEE n-~F9 VT 15 KHEMHG L, THEEEREBIC
Vilog i ’

ne~ Y RIHE T— 7 T 15 K L, T & RIIICA U 7 o |

I FNRERET € b /T 15 RRMMM L, RS RERICHT I,

HRAMRBIN R =7 b v DRE

X5 ] — VIR (EMS), T by (BAD, T by RiEH (BA2), R&)/=y
(MWU,&E(B?Q5Mqu%Smmobtiﬁuf:y(MWL&m)ﬁEﬁ,Mﬁﬁﬂabf
BisE Uz '
ne~d Y (BHAD) REIET, x—7 il (EE-1) QBMTHE Ui, MEH®IE i
KD BTt | |

3. 2 BRBIUER
®Ei3 Table 6, 7ITRL7,

s

W

TRTIWY FERE OIS UIc o713, KERIC 1K SRIER D 7o 3 B D{LEHR N ICEE
DBRIBDT, H2~4WOWW TLYEOHh BRIV R FE NS EZOURELRICT S50
LEZONE. BASLVTORAER, FROENRASDREAZ VFIBEHELTOE, L L
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Table 6. /7, K— FOMMESFHRELEY = v b ¥ — F ORI
Chemical analysis of pulps and hardboards, and
compressibility of wet sheet
° . e Yz v b¥— + OFEmHE
»9v7 Of pulp F—F Of board '~ Compressibility of
s *1
No. | B B lis/—nli% NaOH5% NaOH/x # s —nfs% NaoH| N5t peet™
' Factor | DiE2(%)|Ri4(%) A4 (%) 549 (%) (A4 (%)) Spring back
Methanol |1 % NaOH|5% NaOH|Methanol 5% NaOH &) S
solubles | solubles | solubles | solubles | solubles (mrln) (mrzn)
1 A, B, 1.69 11.2 22.3 1,73 240 | 1 4.4 5.5
2 Ay B 1.79 10.9 22.7 1.84* 23.5 4,4 5.3
3 A; B, 3.76 14.3 22.5 3.57 22,7 | 2.4 3.1
4 Ay D 2_’96 12.9 21.5 2,97 . 21,8 ] 3.3 4.0
5 A By 1. 19 6.4 16.6 1. 26 17.6 4.4 5.7
6 A; By 1. 04 6.0 17.1 1.12 17.7 4.7 5.9
7 Az B, 1.63 9.3 20.6 1.73 21.0 4.2 5.0
8 A; B; 1.67 9.2 21.1 1. 65 20.8 4.2 5.4
9 Ay By 0.87 5.8 14.6 0.96 15.6 5.2 6.5
10 As By 0.73 4.4 13.9 0.97 15.5 5.2 6.5
11 Az B, 1.12 7.1 16.0 1.27 17.2 4.3 5.8
12 7 | ‘.48,. B, 17 6.8 16.8 1. 16 17.0 4.3 5.7
z
B
13 Ai By 0.94 5.5 14.6 1.04 . 15.8 4.8 6.1
14 A B; 0.96 6.0 15.4 | 1.10 17.5 4.3 5.7
15 A{ B, 1.49 7.9 18.4 1.50 19.4 4.1 5.7
16 Ay By 1.35 7.7 18.5 1.32 19.0 4.2 5.4
; Vil G A Statistical analysis
gl 4 60.91%* | 77.80%k | 75.31% | 63.01%k | 79.28%k [/ °36,36%* | 51,51%k
3| B 22.56%% | 18.50%% | 14.26%F | 20.50%k | 7,00%% | . 36.98% |  27.75%
)} 3 § 1;11 X B 9, 52%* NS 7.86%* 11, 20%* 10, 33** 10, 80* 9.74%
o The
&5 ‘ others .7'.02, 3.70 2.57 | 5.27 3.39 15. 86 11.00
’ "u°) - Total 100 100 100 100 100 .100 100
E g e )
Total variation 9.5757 244.76 287.36 i 7.9482 243. 54 6.73 11.06

*1; Fig. 7 8 See Fig. 7.

5, TATWVY P v 7 DBAICR VALt L, RS O—Hi3 A 2R F 138k kY & LT
Kbhd, BEZEREV LR LEZOEARELL, ERPOH#KITBHNREBEAADCE, ZDED
AT =DK%, V7= Y OBOMBIENT B0 <0 WO OBE LI &
BHEKE, HEICET BT WROBAT 5 HSBRRTH Y, i OMHEOBIT LI & 2 Bk &
LT OBMINELK E & HIT OV FINRE B I &,
CAEBRO &S IT, M LT IOKIEE S FBBAIIR, TANAELTH-Th, TNOEERIOK
W3, DEEREING, KETEOKOER— FIET, LI UMM LN > TSR~ FOREGRIC
B54 3N MEOREE, COERTRBLALEAONABVLDEZEZ ODND

5% NaOH m[i#ic o T
TRVPHOA L e ORI, K- FOBRBHCEHEMIES 02 %270 LT R~ FOREBRICEIKT
i, TTIMOMICEINTO B, ' :

LhLESS, V= vEEETLVTTE, HIWE, FAHO TEBLALEIIC,

AV 1)
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AN —2OARAIEEIERICEETE 20T 251
B3, BETH) /=vEOBBICED~S LD 2 ,
o, wAMELTORBERETIRLR & & 2O x\
BICHSbOLEL bND, BEMEACHESTEE T 5 .
MAIevu—28I, V= VvEE VI hOEE % %; 151 v
5% NaOH il CHIstMEIC K D, BBICHMTE 0 2
% 5% NaOH At~ £ v —2 & LTRD BN ‘;,‘Si
BT EEWSMIC Uiz, £ s
CDERRICBNTD, 5% NaOH wlizt: ~ 3 & ™ S04
BoAR, A EERCHEIRACERT ZWE S O &
THBEV S ATHEMORBE AL, CCTSH D 35 —
NaOH ¥ (%) %RMIcT 501, v 7IED °\°
B/ SV FIEE, 5% NaOH Al ~ 3 «rvo—2 ': 0
BAEICEDENS HTH B0~ VTR O D é :;’4 ]
1}, RICEDAEESIC, ~Levn—ADREICE & 92 \'*v\_.‘
BREMERE > 71D TH )5, 1V TINEROHD § EO ]
LANTOEN VD —RORDE, ABICET > X 2 2 4 6 8 10
TWBC LN B, COTEDE, AATREDK pH “of = drain
L, T DEAI o — R DR, 5% NaOH Fig. 8 Emﬂw;bzéggﬁﬁﬁ%
TEHEBROMMI, FACEC s T3 &ich. 1% NaOH AliEMB LA £ / —
B. C OREAE LHO Fig. 11 %6 2ic LCREE VITEY £ AR ¥ L v O pH
ZIhiE, 2FDLIIKND, meﬁgi%Mans% NaOH
AR LR 7 T3, SN Soibles 13 NOH sl mate
HEPE LTHIEINE AN v — 23, 20,90 condensed during cooking.

TDENI N O —ZAD—PILT EB, ULHLELS, BEZUBETLLRBIKONT, 5%NaOH
HEEANI v o —2REERRIZ, ZOSVTOEANI Vo —REFRICGETE, TLTHRPBT—KT
b0 COMREDISIEBRZHUMNEVLNE L, &~k o—R0OEMBORDICKESINT, 5
% NaOH AiAtk~ I € vn—2 (%) BBLTcEicis b

TDEERTIE, AiBy (RAH) 13, KVBEMUEEETHS AB1 (ALH) K OHEFALIEV b % NaOH
AEY (%) ZRLTOED, ChiBRDLSic, AiB IKBWVTIE, £~ 20— 20 BDF
DWHEHI LR DD EEZ SND,

22T, LDERED NaOH BilAEAOTHE A $ v o —2BRRETHIE, 4By i3 4B kD
BVAEESEONE DO LHRIE NI, 1% NaOH Alia# (%) 3, AiBy TR LEBEMNET
LORHTE TS, ThoDTED DS, —BURKEERENETVLLLBEKONT, 5%NaOH
RN It ve—2 (%) 3EMT2EABDZ LN ENTED

AR/ =IAEMICOWT

RERHBET L BICON, 5% NaOH st~ 3 w0 — 2 ZEINT BEEHBED Shic,
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Table 7. # % J — VEIGIESE D ER L TR, * 4/ —VElEY (%) b
The successive extraction of the methanol meaEEBAD SN B,
Solubl bst *
SoubTe Substances _ AR —VAEY (%) 3, ~—FR
SFE L 5
_ Cont(;;t Sign — FOTKEE OB#EMIEZ S350
2 4 4 — VTIHEHE ) . " ey
The methanol soluble substances (100)] MES T, A8/ —NVABEHRY) 7=7, ~%
RN ——— v a—Z2DWTH & EBHBEN D E S
The n-hexane soluble part 27.2 | EH-1 B, AR —VEATRMEHE AL L
T — 7 VAR _ foo TOD DEY [id
The ether soluble part 3.7 | EE-1 HREHROBRMMEC XY
, Table 7 D& SIZ42D7 77 ¥ a /I
Tt Al 64.5 | EA-1
The aceton soluble part : D BRI UEB Lo 2 NE A, HRABBIN
T b YREL 46| EA-2 227 b (IR 27 v V) 2 LD K&
The aceton insoluble part : B
S Ulo ST DA &/ —VENED(%)

# Extracted with cold methanol from the board .
meals which were prepared from the all speci- ER=FDAZ/ —HEHEY (%) R

men for static bending test of the hardboards 3, BHEREEAED O, SEEOR
in this experiment.

. BWHLIODT, COERICRA L7
FE4f (Table 8) T3, AW?@&ﬁ#%@iif—boﬁEKﬁﬁ*nf A B — VTR &
LT 5N s MEOHEICABNISENIREL 55D -7 bDEEZ ONE, 2CT, K— FORKEE
ML T 2L EAZELT, 24/ —VABREYEE —FE— FhoMb LBERALZOTH S,

COHBRDN— FR—FDX &) —VNTIEY (%) 13 FHLTHTH 5. MO ELHEE T2
7o, MIMBERIKEELEOVEIR A 4/ — V2 ERLIECEbH 5T, 2628 DX~ FBKD D 3.38
DA 57— TERE T & oo AERBHERAL D PIEVIED, 1L.26FTH -0 -

DA R — VTR EBRME TS E, Table 7 ODXSBHEENE NI, T+ b Y AEH 64.5%
&m«#&vjﬁ%wz%f,x5/—w7 BYD 9. T% E155 . T —FVAERIL 3.7%, T+ Y
R, 4.6% 2R UIe.. . o -

ZRMBICAVIBE LA EDOBRRIR, 2¥DL KB EVDhTVS, Tibb,

n-~FY V5 AIME, RIHBRE TR vEL BB

T 7 IRV, VT OB, BRT VRV, BT =/ — VB

T bV R B, 2v=v, BRFOYS=Y,

RE ) =i MLQQ%E%&#?&%iBnéof,Cﬂb%ﬁf@%&MmKiDﬁ%m$cm
bhtcbpLErioNd,

IR 27 btk B e, T—FATERIR, n-~F5 VABRERBDR 7 btz —vERLI
Thidy - FY VTHI US Wb sEPBEEEGATO S D EEL Shlce 10T & F YRIERE,
T F SEEROD IR R4 b — v EDFETHBH, BU IR 287 bwssg—VICET 50
T, Fe b VA EEUBETH D EEEES NI

NS TEROEBRBLIEN DT, n-~F4 VAFE, 7 b YABEYD IR A7 PT, 22/
—VIAEEYEERETE DD EEL, Fig. 9icid, » 2/ — VAl (EMS) O IR 27 bl
HIT, n-~F4 VAES (EH:D); .7 & b YRR (EA-1) @ IR 22+ VO BERIR LI,
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EMS 0 IR <7 bvid, EERRRY
7= (MWL) ® IR x ®7 bt —v
ERITVN B A, 1725, 1275, 740 iICHHODH
ABNAED OND, EH-1 D IR <7
wicld, ZOBRIRMBZE - DHE-TEY, T
OB, n-~F4 VERBICEYT 2HEIC
BRTEHDTHAT LN b oTc TO
IR 27 bV OBIEORP S, n-~F
¥ VAR, BB X7 AVREPA S BE
REDREEYTH L LHEEINI, TOXRD
HYER, ST, BIRTRE STERS
NEHMBETHEETHEDEI, TERPTEE
R LTRWAY, 7rHhicdtovdro
SBELTOIMEBELEEZ DHD, BEATR
BUTHDBEEZ T

COEBTE, AL7FHERANTVSEL
L, BEUA &/ —VAEYD27.3%TH -
feckdd, ThoOYRR, L&A, K
BYETHEPOEN T, K— FOmK
HWAEEELTODEEEZ SN, UL
BwMn, ChoOYWE (n-~F4 YTlEY)
DEERDBHOOK & VRS DD/
FERRET B4, EERLETNEES
BHbDEEZON D,

EA-1 D IR 27 tid, 7F+RRV S
=vD IR 27tz —v ERLPTH
20T, F58H O MWL D IR AR7
o % Fig. 10 ic&E#H LIz, EA-1 & MWL
DIR AR b2~V T BT 5 HES
13 1720~30, 1650~60 O KD K& &TH
%o

ORI, HvE=VEORITE BEE
T3, TEbVABRY EA-D B, ok
ANSWVDTH B0 5, A VHE=VEHRE
SHDOFERTHEL L e EEBKR LT
%, 20 XS LuEAERCTRERRR, /7
{LIRhiC  OYENRY 12 & ¢ HOMKS

B

[

#

g

Percert transmission Percert transmission Percert transmission
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AR
r= EMS
A A y:
Y f o V
\ 7
v
100 100
— NN T A EH“ P
\ Aa AW
o [RRI N I
Vi Y] ey
I
T NIY
|
Ll
o ™
A X EA-)
{ |
\I y o \ 50
\/ lV N
AN ,
40 34 30 2 22 19 17 5 3 ns 105 95 85 I5 &5
X100 Wavenumber  cm-'
® n

Fig. 9 x # /7 —VAIEWHSE DOFRIMETRIX X

~y v (Table 8 2R)
Infrared absorption spectra of the metha-
nol soluble substance. (See Table 8)
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B, BHRICEDbDLEEZ NG, T, RRY V=V nNo0#HREEZ TPNIE, EA-1 &
BALLI e SORIENDII MBSO LIMEE LT, RERHT MWL 28F Ui (BUTSRM ; 183
°C, 50kg/cm?, 5min.y, MWL I, BREEIDED LM Licks, bFPicRBINLbOnd 1
DT, chAEBRL, IR 2<7 bAHlEL, MWL-HP & LTRL < Fig. 10 1G5 Lic

ZOKR, MWL-HP 0 IR 2<7 bid, BELLESIC, Haf=rkoRIREERT 5 1720~
30, 1650~60®E&1|K'7b>'/1\3 (M otro CORER, T+ VARBE (EA-1) O IR 227 bz —v i3
EAERILICIE 5Tco ZORMUZ, =T 2=+ TATE FOANRE = NVENERALPT VIR EEL
Lot BB BEL TS bDEHL BB, COXSBALR=IE, ) /=Y alkihbsse,
ZOFARIHEVEBVCE, MAELTHATLLLY 7=V, BRICRBEHEEL50LEX
S5NB0T, T+ VARE (EA-D) LLTESN L YERE, BAFTLASZOANE = VEER
AFRCUTORWEMLY /= v LR S NI,

T ATV FEERBBICED 200 pH LIREOSREMS 700, 183°C TOHMBFRIL 7D 2 &
J — VS ERMOBERE Fig. 11 KR Lk,
. RSO R, RO IChE 5 T,

6 —wwror e e (1)

coRiciE, BEDOFERICE T 5 GHEE L RERKTH S 10°CIt2& 2 VI BENEZ 6h
T3, BIKAROBEICIT, 10°C ko2& 3 L) HENELZ NS,

—7, AspLunoD {F, TRV FERICENT, 8°CIZDE2 LI KEEAIZLTVE, 2hwi
i, (1) RERRO LS ICEE L TEMMBEERD 22 LK Ui,
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(Z)ﬁ;D{Nmeéﬁwﬁﬁﬁ)myCTm;
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'i83%,5 min,
AiB; DEHTORETIR, 22/ —VAHEY (%)
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w

X
b4
/82 ’ - -
LT - 2 3.76% & 2.969% &3 KEDH B N T HEBENT
o <
3211 VB, COXS RRRAESNITBICONT, Sl
¥ o ]
= o 17q . Smin 180 %5 min. MIDOBERERE > TEETBLOEDXDIT B,

L0 4 2 3 4 s VWE, 180°C TS AMAKENL LIDET 3L, 183
Equivalent time at 183 °c. (min) °C ToOE ML, 3.874 L7825, Fig. 11 LBV T,
183°c T 0) % (B o5 R () . §
AR — VTR (%) 2.96D 513, SEREERTS. 874 &
Fig. 11 <7D x 2 ) — V(%) N .
LEEE 183°C (10kg/cm?) TO OREZITHEH L, A OEBELICDBTEICES,
LmEERREORER ) CO&HOEE (No. 4) 13, BT — 200, ET

Relationship between methanol BVEEE L e LR BN TV BDT, e Ui
solubles and the equivalent cooking e

time at cooking temperature 183°C. KB EBEELIRC s THEEDEEIOND,
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TOT &}, MASRRIBO R LORHTEEMTEON 2 BAICE, RRREOSLOXRHIL, &
EEEO () BAUOEBICEHL, v 7HEOKEBEBHORREL S EATR LTS,
Fig. 11 #5645 &, KRS A1 ORENOBIRARBT UL, DT s, As, As OIEICIER
DB -TED, FUY pH BHHETH -1 4 TE, TbTD ULAMKSRESHET St - 1
CEEBKLTL B, '

Dy hd— bOEREICOVT
K%¢K¢E?5ﬁ%%ﬁ§@£mw&émofﬁﬁw%ﬂm¥ﬁﬁﬁﬁ%1BﬂéoCCTH Big
HOERIE (Chhit— FORELHRERRICEESEEEET 5 L3P 3D TERLL) 2205
F0DTHBH, BYLREEBRYLSELODT, 92y b¥— rOEREEEDHT T/,

bbb, Yoy bv— Me—EEEMZ, LHB0H, KOBRAZMIET LS ICLTRELLE &
DATY) YTy B, ZDY =y b y— P OBHERBEERT HEEX 1, COKRDEIIT, 4
%Eﬁﬁwamﬂwf%ﬁbximbt,ED%E@&@N»?T@,zfu?fﬂwﬁﬁﬁx%wﬂw
713 EERBERESR S, NSO T3 EEBEREAVNS D EEZ T,

Yy bY— FOFEMIEEREEFIO KLY pH EDBE%E Fig: 1215k L, 5% NaOH Wik~
Senm—RA 8 T 7= Y ORINT 54 (Fig. 8) TH, 92 v by— b OEREGE
2, BATAENLSZCEETLTVS, . R A

cm3FEMITII, BiELEFRISELET S (Fig. 13~15), Z0OEHEIZ, V7 {LTRICENT, RUE
RiC & » THE L ERMEERM, $8b5 v 7OMEREHMOBETSSELE I, ChOMEVICE
BMLA-TVBRDEEL BN,

TOXI I, 1T OYEHIEEHE TN, Aw7mﬁ@ﬂﬁ,ﬁmﬁﬁﬁﬂﬁwﬁr§?éb
K- FORERCOEET 0T, TALF—EREOMICOHEBBENELET 50 £— FORESE
DIHRBRINT, KD ONI LT ADTINVF—EHE, 1T OIEMMEPEMIEL & O YRIHE
FICEELSEERA LD ONE T EE, EFCEEKENODORBD 5,
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P™ of drain ) 10 15 20 25
ML opH 5 % NaOH solubles (%)
. ; 5% B
Fig. 12 92y b ¥— b OESH: S EL 2% 5% NoOH 384
MO L v O pH O RE (Fig. 7 BH) Fig. 13 R/ *v7D 1% NaOH A
Relationship between “S,” value of #1& 5 % NaOH "iA#R O BfR
compressibility of wet sheet and pH Relationship between 1% NaOH
of drain condensed durlng cooking (See solubles and 5% NaOH solubles

Fig. D. ' in pulp.
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b 3 1
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I % NaOH solubles (%) : Methanol solubles (%)
1 % NaOH =&t X4 /) =) ETEm
Fig. 4 @R/ VT D £ 2 7 —VTAIEH Fig. 15 9 = }¥— FOEHM: Seflie e
& 1% NaOH Wi oBRFk D 2 7 — Al (%)M OB (Fig. 7 2R)
Relationship between methanol solu- Relationship between “S;” value of com-
bles and 1% NaOH solubles in pulp. pressibility of wet sheet and methanol

solubles in pulp (See Fig. 7).

PEDC EA2BEHTEE, PHREMLIF v 7OT RNV Y FEIRE B, 07 LITBNTIR, #EEPIC
HoE L7c AR BRIGOREICK - T, v 7OMENBRE ST o5,

EEDICEC 2K E - T,

D ~Ieru—ROBERECD, SUTIEHETT 5o
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3) S THDAE ) —VEEHRY = VOEFROBMMET 5,
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4.1 RBRF &

1) Yy by—tOYE

Hk ev 713 Table 4 O X5 SHHERAHE S, F7747Vv—4— 7 ) —F 2 (EHE) TF
125.7THTH B, cD/VTD pH 12, .25 TH 1o

—EBO VTEFRL, SVTBE1SOREZARL, 10%8 HBTV =9 LERERMLT,
R pH % 5.0 ICHBE Ui, 26X25cm Oh— 3 Vv /'y Y Cb#EL, BERABKER8 1B DY =y
by — bEB,

2) #E KR |

BEREIZ TS « TRV Y F « U7 iCET 2 BEOMED ERFELRE LTREL, TS,
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Table 8. B F R / Y o — v

Hot-pressing schedule

B O E 7 v A R EART P a— R ¥ 2~
Platen temp. Press closing time Pressure schedule Time schedule
(°C) (sec.) (kg /cm?2) (min.)

183 13.5 ' 50—10—50 0.5—1—5.5

(1) Water content of wet sheet: 58.0%
(2) Size of wet sheet: 25X25cm
(3) Number of hardboards for each pulp: 3 boards.

(4) For each case, pH of pulp slurry before wet sheet formation were controlled to 5.0,
using alum.

CDERTIES IV TEERBBALLODZHERALT, HREBERY V2a—abhoBKEHEEERL
T, F—=FRHEZ 1.00K185&5iclL, Table 8 DL RBMERY V2 —nEFAT I EI LT,
BOBOD/SVTHEIMDT 2y by— bEIED, 7V ACHBERKL, Y=y b y— FOERD
BRSSO T — 2 2RH LT, 205 b2 ME#RA LK,
3) N—=FR—FoaslUEEDRIE
AABGTEGHOSE, MEmEs ND-Ks BEfv, Alticid, L, o, bREZMEMALL, CCT,
LEIWE (W5X) 2RbL, ¢l bEIEE (METHEH) LEE (bFPr&) 2RbL TV
5, §RbL, Bl e bEFECBNTOA,LSOHAT, BER 0A»SOMHM (V2+5?) TK
bEhs, '
- BREE, 4E =V IDTIE AR TR, AL, da, 4b3, - FE— FORBMEP ST FHORE
i (Ei9ME) (L=60.7, a=+7.1, b=+15.7) 2Z L3 TRD 7,
4E 13, NBS (National Bureau of Standard) BfI T, BEMNLEEDOELBWHETEEVbNS,
fz& 2, NBS Bff 4E LR L OBFKY 13, KEOE¥DK 513,

2% 4E REME

0 ~ 0.5 Yoy polid

0.5~ 1.5 bEFhic

1.5~ 3.0 BRAEONh31ZLIC

3.0~ 6.0 Wiz EIC

6.0~12.0 KT
12.0 2L 1. EPN4

4) H— FOWERE

T ERERS s 5X25em (&/¢Y 15cm) 2@
BIEzERF 3 ASTM &, 1§ 2cm 6
EEAERR 5 1.5X8cm , 127

RSB 5 3X5cm K— M4kl
BFERBRA TIR, iR, dY Y v SRERE L,
BIRRBRE DS b 2 M TRENMEE, 2T 25°C Kiic 24 BIRiEk © BENBE, BUkE,
BKE S BERELZRE Uiz, D 2 MIZHEBEE URRICH Ui, BuKid, 25°C DKz 24ksfBE T



—168 — WERBREHERE $£2245

T30, DEDEHRIT 20°C, 65% OEREBET 120 RIS » 700 BRBICEIRBE, EIBIERE,
BOKEERE L, %RBEOEERERD:, '
4. 2 RBRERLIUVER

4. 2. 1 K—-FoaBlvazz

B LI ~n— FR— FORIfE, 27— 213 Table 9 IR Lz, BOBOE(IZ, Fig. 16 D&k 5 7%
BERICT—2%72y P LTRESh S, COERTR, 7rHE2FEMELLOT, 7rHETREL
TR NBEORELE L, BEERDI, 7FHIE, BLHERE 20T, EWNBE 2 BRTAELL
EOFEAE VI,

N=FR- FOBRETFHICERE &, BHREBEAEEDOT, BERETRELD LAICHSOh S
M >TO B, PEOERAS SHALLTN S, cDnliEild, BEZICKREINTEMLLTY
3, ’

BEZ A3 DEETOEL, A TREV, T4bbL, BiEBREZECRERAEL, PHEREET
Dis o HEPICAEE LIS RRIELBET 26050050 T, BEL # 5/ —VABYEHEE
MoBH% Fig. 17 IR L, A2/ —VAGS, Thbbr g/ —LTGEEY 7= volmicoh,
BEBKESNBICEERLTN S, 4ET5.00%E, BRENICHESHIESEINE L0, HEEE
REBERILDDEDRIEOBENDD, THHOBIOBEALLTNS, 2 %/ —AHERY 7= Vi3

Table 9. N— FER—FORBIUHEE
Color and color difference of the hardboards

#l £ & Data*t —— 3£ Difference*? AE*3

= Kk = T ‘ Vai+ b2 % 2z

No. . g a b " olor

Specific| | B ¥ E .
Fact rl < 4L 4 4b | differ-
actor gravitylLight- &Hue*ﬁ Saturation a ! ?al;lce
ness|
1 A, B 1.00 45.0 6.0 12.2 ‘13,6 | —15.7 | — 1.1 | — 8.5 16.1
2 A, B 0.99 44.8 5.7 12.2 13.5 | —15.9 | — 1.4 | — 3.5 16.3
3 A; B, 1.06 39.3 6.0 11. 4 12,9 | —21.4 | — 1.1 | — 4.3 21.9
4 A, B 1.03 41.1 5.8 11.6 13.0 | —19.6 | — 1.3 | — 4.1 20.1
5 | Ay B 0.97| 49.0 5.1 129 18.9| —11.7 | — 2.0| — 2.8 12.2
6 A; By 0.96 48,3 5.3 12,6 13.7 | —12.4 | — 1.8 | — 3.1 12.9
7 Az B, 1.01 42.8 5.5 11.8 18.0 | —17.9| — 1.6 | — 3.9 18.4
8 Ag; By 1.01 43.2 5.7 12.0 18.3 | —17.5| — 1.4 | — 3.7 17.9
9 Ag B 0.95 52.3 4.4 13.0 13.7 | — 8.4 | — 2.7 | — 2.7 9.2
10 Az By 0.96 48.2 5.1 12.6 18.6 | —12.5| — 2.0 — 3.1 13.0
11 As B, 0.98 44.5 5.1 11.8 12,9 ] —16.2| — 2.0 — 3.9 16.8
12 Ag By 1.00 45.5 4.9 12.9 13.8 | —15.2| — 2.2 | — 2.8 15.6
13 Ay By 0.96 50. 4 4.9 12. 8 13.7 | —10.3 | — 2.2 | — 2.9 10.9
14 Ay By 0.95 50.5 5.0 13.1 14.0| —10.2 | — 2.1 | — 2.6 10.7
15 | Ay By 1.01 43.4 5.1 11.8 129 | —17.3| — 2.0| — 3.9 17.8
16 Ay By 1.01 44,4 5.3 11.8 12.9| —16.3| — 1.8| — 3.9 16.9
Buna wood 60.7 7.1 15.7 17.2

*]1 Measured by “L, a, d” color scale of Color and Color Difference Meter.
%2 {(Data of hardboard) — (Data of Buna wood)} .
*3  4E = /4L da®+ 467
Color difference unit of National Bureau of Standards (NBS).
"%  See Fig. 16. :

o
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Fig. 16 WEE, M, BER Methanol  solubles (board) (%)
Diagram of lightness, hue and saturation. - X/ ILTBMOR-F)
Legend) Y.; Yellow, Or.;Orange, R.;Red, Fig. 17 ~— FH— FO@zE (NBS 4E)
P.; Purple, Gr.; Gray, B.; Blue, &2 2/ — AT OBER
B.-Gn.;Blue-Green, Y.-Gn.;Yellow- (Table 9 1)
Green, Gn.;Green, L;Lightness [}f] Relationship between color difference
E, v a®+b?; Saturation E, “NBS 4E” and methanol solubles in
a & b; Hue &1 hardboards (See Table 9).

EEEDHMETHY, COAEENITIKONT — FE— FORR, BEEMNHL T3, 2D
EDS, N—FE— FORIZFEESEBOBSEELLD, COEBIEAICD I (LENEICELT
{LREHRSICEDSE D, ThICEEINIEVZ S,

4. 2. 2 ~—FX—FOWE

REE M E DT KM 7S F O EICE T 25 — #13 Table 10, Table 11, Table 12, Table 13 IZ/;R L
7o

ERBEROMRFTELEI,

1) AL R — FOEEMOBEE

2) K- FOWEREMOBRK

3) ST OMEER— FOUMEROBERK

D SATOREE 2) O
A TS T &1 Lice

4. 2. 2. 1 ST RHEE F— FORBEROBFR

2V TEENEENCR— FOMEEZXET 5 &V BREBEE LIV, ~ v AR L > Tre
VT OHEBRESN, ZOERELTR— FOREBREINSE LV BERRELET S, Uh LK
S, LEOHTR, "V LEHELE - FOUELOBEEL LTROON TV L HBEFITH 2,

N FR— FOLEEHEERO ML Y@ pH HOBKIE, Fig.18 iR L, EEED 10kg/em? T
NP LIt vFIE, Tkglem? DD LD EHEX— l\"a’:"—‘}i, Fuv v pH OEWVEBEEET LS
LU, Fu v pH OFOHHER TORESTEONILOIVERHER~ FE5L TV 3,
2T OWE EEERO KL Yo pH icid, Fig. 8 & Fig. 12 1R L &S I BELKREBFRBEE
TBHDT, N— FR— FOLESFL VO pH LEEREBRBEET 2L BEREE5ZbDEEZD
N3,



Table 10. »~ — F & — F 0o ¥ & (1)
‘ Properties of hardboards (1)
o X thif ¥ v 7 ¥ s RT3 v F —
T T T W o e S
.o . odulus ol rupture odulus ol elastiCity . ISOY DeX energy 1in
No. Specific gravity in bending in bending Brinell hardnees impact bending
Factor
1 2 1 2 1 2 1 2 Min.~ £ ~Max.
1 A, B, 1.00 0.99 409 373 39.3 34.2 2.20 2.15 8.9 ~ 10.8 ~ 11.9
2 A, B, 1.03 0.99 434 363 43.2 34.7 2.42 2.52 10.2 ~ 11.3 ~ 12.7
3 A, B, 1.07 1.06 575 446 42.9 40,3 3.00 2.80 8.4 ~ 8.9 ~ 9.4
4 1 By 1.04 1.03 444 418 41.0 38.0 2.85 3.08 8.9 ~ 10.1 ~ 10.9
5 A, B; 0.95 0.97 361 386 '32.3 33.6 1.82 1.90 9.8 ~ 10.7 ~ 12.1
6 A; B 0.96 0.96 377 391 33.7 34.3 2.25 2.10 10.0 ~ 10.9 ~ 12.3
7 A, B, 1.01 1.01 480 459 35.7 41.0 2.58 2.25 12.5 ~ 13.4 ~ 15.0
8 A, B, 1.01 1.01 437 458 39.6 40.6 2.50 2.75 12.9 ~ 14.3 ~ 15.9
9 Ay By 0.96 0.95 375 399 33.9 34.2 1.82 2.08 9.8 ~ 10.2 ~ 12.1
10 A; B, 0.96 0.96 361 439 30.7 38.5 2.20 2.30 10.9 ~ 12.0 ~ 13.1
11 Ag B, 1.00 0.98 431 408 36.5 36.5 2.35 2.42 12.1 ~ 12.8 ~ 14.1
12 A; B, 1.00 10.98 473 440 41.1 39.1 2. 40 2.42 12.1 ~ 13.1 ~ 14.2
13 A, B, 0.96 0.95 401 365 37.2 33.0 2.20 2.48 9.6 ~ 10.6 ~ 12.0
14 Ay B 0.96 | 0.95 385 408 33.0 34.6 2.18 2.15 9.2 ~ 9.9 ~ 10.7
15 A, B, 1.01 1.01 426 450 37.3 40.9 2.22 2.20 12.2 ~ 14.1 ~ 15.6
16 A, B, 0.99 1.01 460 424 39.6 36. 1 2.02 2.12 9.9 ~ 13.1 ~ 11.9
"4 %% 4 #F  Statistical analysis
ok NS NS * Kk
= B A 39. 34 8.07 24.74 19. 34
B 48, 25%* 48.51%* 36, 74%% 24, 93%* 16. 49%*
Source AXB NS Ns NS 14, 10% 25, 34k
of varla- e others 12,41 51.49 55. 19 36. 24 36.83
tion Total (%) 100 100 100 100 100
4758 Total variation 0.0333 27373 350. 37 6. 4023 370.03

— 0L —

FHEMEEERW

= V30 58



Table 11. » — F # — F 0o # & (1)
Properties of hardboards (II)
— - 25°C D/KFIC 24 R BR
B = 5l R WX B E Immersed in water at 25°C for 24-hr.
= . A (kg /cm?) . . W K E BOKE S EIER (SRR
No. Specific gravity Tensile strength Specific gravity (%) - (kg/cm?)
Factor Water absorption | Thickness swelling |Wet tensile strength
1 2 1 2 1 2 1 2 1 2 1 2
1 A B 0.98 0.97 262 276 0.97 0. 96 74 75 44 46 35 7 34
2 A, B 0.98 0.98 269 264 0.97 0.97 77 79 48 49 29 30
3 A; B; 1.06 1.04 357 308 1.06 1.04 S1 52 32 31 59 57
4 A, By 1.01 1.00 321 312 1.01 1.00 58 62 35 37 46 46
5 Ay By 0.93 0.94 265 274 0.94 0.94 89 90 54 54 32 31
6 A; By 0.94 0.93 262 274 0.94 0. 94 92 93 55 55 34 26
7 Ay, By 0.99 0.99 297 313 0.99 0.99 74 75 46 46 43 41
8 A; B, 1.00 0.99 321 331 1.00 0.99 75 74 47 46 40 44
9 Az B, 0.94 0.93 257 272 0.94 0.93 95 89 58 51 31 40
10 Ag B, 0.95 0.94 270 289 0.94 0, 94 93 85 57 50 32 39
11 Az B, 0.98 0.97 336 316 0.97 0.96 82 82 49 50 44 40
12 A B, 0.96 0.97 313 306 0.97 0.97 80 83 48 51 37 32
13 Ay By 0.93 0.92 271 246 0.93 0.92 95 96 58 58 28 26
14 Ay B 0.94 0.94 276 286 0.93 0. 94 99 91 53 55 37 33
15 A, By 0.99 0.98 338 338 0.99 0.98 ° 76 82 47 50 39 37
16 Ay B, 0.98 0.99 339 308 0.98 0.98 75 79 47 50 40 34
N B S W Statistical analysis
: A NS g%k L 70%* NS
= W E ’ 48, 39 49,70
B 79, 23** 42, 55%% 36. 12%* 41, 27%*
Source | 4 B NS 2.58%* 3. 88* 9.75NS
}°_f Varial The others’ 20.77 6.48 10.3 48.98
tion Total (%) — 100 — 100 100 100
2% Total variation 27636 4642 1517 1865
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Table 12. »— FF— FOBBEL
Data of exposure cycling test*!
H, = After the wetting and drying test
B K )ﬂﬁ({f/ﬂl?;ﬁ)?ﬁé @E(Igléj?ﬁg
g . g/cm’ '

No. F Specific gravity Tensile strength Strength recovery

actor after the drying after the drying

1 2 1 2 1 2
1| A B 0.98 0.97 157 | 152 6 | 55
2 A B 0.97 0.97 139 144 52 55
3 Ay By 1.06 1.04 218 222 61 72
4 A; B, 1.01 1.01 220 191 69 61
5 Ay By 0.94 0.94 ! 123 114 46 ' 42
6 Ay By 0.93 0.93 126 117 48 43
7 A, B, 1.00 0.99 192 184 65 ' 59
8 A; B, 0.99 0.99 181 198 56 ; 60

- : ‘

9 Ag By 0.94 0.93 - 130 135 51 . 50
10 Ag By 0.94 0.93 135 141 50 49
11 Az B, 0.97 0.95 174 165 52 52
12 Ag B, 0.96 0.97 169 165 54 54
13 Ay By 0.93 0.92 . 120 110 44 45
14 Ay By 0.93 0.94 139 125 51 44
15 Ay B, 0.98 0.98 - 182 182 54 54
16 Ay By 0.97 0.98 195 170 58 55

%1 (1) After wetting;

Table 13.

Immersed in water at 25°C for 24-hr.
(2) After drying; Air-dried at 20°C and relative humidity of 65% for 120-hr.

N—FR— FORBRE LT — 2 (1D

Data of exposure cycling test*? of hardboard (1)

B K i & Kk Fw After the wetting and drying test
i % B K % & K FEH B %% G k&M

N = Moisture content before %) %

o F the wetting Water content after Moisture content after

actor the wetting the drying
1 2 1 2 1o 2

1 A, B 9.0 9.0 90.0 91.9 13.3 13.3

2 A, By 8.9 9.1 93.6 95.4 13.3 13.3

3 A; B, 8.1 8.1 63.6 63. 1 12.0 11.6

4 A; By 8.2 8.2 71.0 73.9 12.0 11.8

S A B 9.7 9.7 108 109 14.0 13.9

6 A, By 9.6 9.7 111 112 13.8 14.0

7 Ay, B, 9.2 9.1 90.3 '91.6 13.7 18.7

8 | A; B, 9.0 9.0 91.2 90. 4 13.2 13.3

9 | 4; B, 9.8 9.6 115 108 14.0 13.9
10 A; B 9.8 9.6 113 104 14.2 13.8
11 Az B, 9.4 9.6 97.5 100 13.8 13.9
12 Az B 9.4 9.2 97.9 100 13.7 13.5
13 | A, B 9.8 " 9.7 16 | 117 13.9 13.9
14 A¢ By 9.8 9.8 108 : 111 14.0 13.9
15 Ay By 9.1 9.3 92.8 98.7 13.4 13.6
16 | Ay B, 9.3 9.4 92.1 97.2 13.8 13.9

x] Based on oven-dried board weight.
Immersed in water at 25°C for 24-hr.
(2) After drying; Air-dried at 20°C and relative humidity of 65% for 120-hr.

%2 (1) After wetting;

'
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HKEg7r—4% (1) =31
of hardboards (1) To be continued.

After the wetti

7

B
ng and drying test

Bktk DE S EERE (%) R DR S EZRE(%) E s E| % X (%)
Thickness swelling after Thickness swelling after Thickness recovery
the wetting - the drying after the drying
1 2 1 2 1 . 2
42.8 44. 4 15.8 16.3 63 63
47.8 47.6 17.8 17.2 63 64
30.8 28.5 8.7 7.2 72 75
34.1 34.8 10.5 10.5 69 70
52.0 52.9 22.6 23.3 57 56
55.4 54.7 25.2 24.4 55 55
45.0 | 45.0 15.0 15.1 67 66
46.1 45.1 15.2 14.9 67 67
55.9 49.9 26.3 22.2 53 56
54.5 47.4 24.1 19.9 56 58
47.8 48.5 17.1 17.4 64 64
47.7 50.9 18.1 19.2 62 62
57.1 57.1 26.1 26.9 54 53
50. 4 53.0 22.5 23.4 55 56
45.5 50.1 15.3 17.1 66 66
45.7 48.5 15.9 16.9 65 65
€
1.05 5350
= . N v
> 3] £ &_'_
S o | A .
% 5 1.00- % 5300 .
o % % v . [s]
%\J———/
Q a
S 0.95- € 2250 Y
g2 - 2 .
» s
200
0.90+— ———— e
‘ 2 4 6 8 10 2 4 - 6 8 0
PH. of  drain PH  of  drain
FLZ o pH KL >opH

Fig. 18 /— FHR— F OWE L EHED F
VYo pHEOBEG )
Relationship between specific gravity
of hardboards and pH of drain con-
densed during cooking.

Fig. 19 /— FF— F O DR S & 7820

D Fvvo pHHOBF
Relationship between tensile strength

of hardboards and pH of drain con-
densed during cooking.

N— FR—FO5|RE S E&E RO FL o pH BB, Fig. 19 IR L, /~— FE— FOBE
MEEEZRTHORS, iy v /R, FE, GFRHTRR AvF -2 oBtEEoREE LT, 3k
WX EDBFEERLU, BEESD 10kg/ecm? THov 7L Uiz 713, 7kg/em? Db DX DERE DX
—FEBZ, FLVOpH OSBRI EAERD,

N— FR— FOBKE, BKEIEERREZEERO FLv Yo pH BMOBE%E Fig. 20, Fig. 21 I5RL
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Fig. 20 /n— FH— FOBKER & #EEED
FLv v® pH D&
Relationship between water absorption
after 24-hr. immersion of hardboards
and pH of drain condensed during
cooking.
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&
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#

N3
Water absorption 24-hr immersion (%)

~

o

o
o

w
o

5 7 9 I\
Energy . index
IAL®-y
Fig. 22 N—FKX—F D IRKKRE T FVF
—fE ¥ D&
Relationship between water absorption
after 24-hr. immersion of hardboards
and energy index.

(&)

MERBREPT Y

%224 &

%
560-

i
<

[$))
(o]
e

404

HEBNE S

Thickness swelling 24-hr.immers

o
o

2 4 6 8 10
pH  of drain
L Z opH

Fig. 21 ,n— F¥—F O BKE S gk s

AEERD VYO pH DB &
Relationship between thickness swell-
ing after 24-hr. immersion of hard-
boards and pH of drain condensed dur-
ing cooking.

&R R

Thickness swelling 24-hr.immerslon

o
o

5 7 9 1
Energy index
IAL¥—38%
Fig. 23 »— FE—F O BKESERE
T A v F —EHE OB &
Relationship between thickness swell-

ing after 24-hr. immersion of hard-
boards and -energy index.

w

1oo BEEND 10kg/cm? TV AL LI DIE, 7kg/cm? T/ AL LTI v 7 K DK EDEO R
—FE5%, FLvopH oE0EE#EZIR, FL Yo pH O hilEE L DAk EO£E— FEE
ATW5h, .

N=FR— FOBKE, BKESEREE T 2 ¥—1e-HEOBHR%Z Fig. 22, Fig. 23 1RL, =
FX—18HI, ST ERRCHBE LB HBE MBI P ORDONIZBIETH D, = 2 F—1¥n
HoENS TR, HEBRBHIHDOFR— FOBENEHN T LEEKT 5, TANVF—IEBBKELNS
IZoh, N— Ff— FORKELRKE S BREIHD L, KOMAKEOR—- V2522 CE%2RLTH
%o

4. 2. 2. 2 ~—=FR—-FOUBEREROBEK
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.g. 1 375. 2 3
g .‘ kg:ws X10
o c o]
£ Y A £ ]
@ g 450] I " §4O o,
32 a .‘ o ., £ ] vod
l'f CE\- ' . ¥ > o - .
# 5 400] gy " ° ¥ g TR
x @ SA > 3 359 BA. 8
3 £ o 7% v§® °
o o E A
=350 . . . * 3 20 o
o T T T
030 O’,9§ 100 105 = 090 095 1.00 1.05
Specitic  gravity Specific gravity
;4 ] H -}
Fig. 24 »~—FR—FO i & HEM Fig. 25 »~—FKXK—F O #iFvr v /R LW
DIEERER ENOAEERER

Correlation between the modulus rup-
ture in bending and the specific gravi-
ty of hardboards.

Correlation between the modulus of
elasticity in bending and the specific
gravity of hardboards.

e . -
S 3507 € 3.0 * .
x lx < .
3) Ao 2 A .
< L . >
[ ] 7]
& g‘soo o A Y §2.5. v 'ol‘ .
- L o
173 A o o
° gﬁ\b ] L 2 g§ o °t
€ 22504 B _ 20 N
G : Ao
[ =
m
00 T T T 1.5 T
2 090 095 1.00 1.05 090 0.95 1OO 1.05
Specific gravity Specific gravity
te - 1 8 -
Fig. 26 /»— FK— F QLIRS & HEH Fig. 27 »"—FX—FD 7Y 2 VBEEE b
DHEEER EROHEBEBEER

Correlation between the Brinell hard-

Correlation between the tensile strength

and the specific gravity of hardboards. ness and the specific gravity of hard-

boards.

WEP S, N— FR— FOLELMOFEERICIE, BESHEBGRSEETSEBBH LTS,

CCRHRELR, F—FOEBEZOAMTH > AW TEREL V) ~EHMMETH 24, BRALLE
EFEIN TS,

SIS /n— FR—~ FOlh BERIBIBEES T 2813, AL ik SHEER I 28, X020
HERBCHEAET I, R— FOWBENEZESIKHAT S LK 2EMEEP OMRINE DT, Ait
DA XD S—RARE L DD WHHBEEIC > T 24T H 5,

S28S F—FTR, F— FOFMENEAY, HMRIKEEOHEICEIIKONTEREL LS
PIRLICHLAT 5o SIS K— VTR, HhiKMENSIDT, VOETHREMEL N IERES - T
5bDLEZOND, TNWAIK, COWMETHOTVALEE WS HHEEIR, FEELENRT 24HE
Thsd, .

HE & BRI OB £RiE, Fig. 24 05 Fig. 30 12, & Table 14 ITRINW TS, 2D LD
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Fig. 28 /»— FR— FO BKkEE LEMO
TR ER

Correlation between the water absorp-
tion after 24-hr. immersion and the
specific gravity of hardboards.

60 -

- L]
ug L]
N
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= 50-
L X J
2 £ « X
M 540{ o, = vha
31 % v :v
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®
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090 095 1.00 1.05
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Fig. 30 »— FX— F O BHEFIRE®RS &1
ERI OB FR

Correlation between the wet tensile

HERREPIERE F2245

[
%o
= 601
,g vvg

R g V%

E50 0 aw

x ‘CT 87“‘

E g °°

T o

g = 40
g

% 2 ‘.

LN .
301 .
x
L
= T T T
= 090 095 100 1.05

Specific gravity
H E3
Fig. 29 »— FF— FO BkEX EiREL
WEMOBEERE&F
Correlation between the thickness

swelling after 24-hr. immersion and

the specific gravity of hardboards.
18— VR — ¥ OUE %R A E M o BRI
© s wTOHE— K~ FOLE— F— FOU

B

EWVD KO IBER, TEbhL, K- FORESERS
N, ThDFE— FONEEXERT 5 L0 D 2 DDRHE
fliiic s A 5 DIRNRBEROFAEEFIRE T L5
BIUETIRIC T, @O LS RHE, THbb T D
HEH 2 DOBHEICTRNEEELEA TN S0T,
THTIE - A HEERERICE B RBERRME L L
WHBERTH 5,

® wa@ﬂﬁ—‘*ﬁ—F?mE

—> R — N DMBE AR
(F— FOYEIWEED

strength and the specific gravity of
hardboards.

n, REMWEME LT 5LV S BERSED O,
REER— FoPRIGER (kS &) Micid, hEOBIC 4, Wbk L35 &S Bk
Hbohnsb,
HEEZ X L, otz ¥ &ELtEE, 02 DO MEROHED SHRNERD 5 2 EMNT
% 2% (Table 14 B2), X & YHoHEE»S,
Y=c+dX

3HERRBEON D,

TS ORI S R L,

WEER— FOMRENHEERICIE, HEOEMICS

log X & log YRIOWHEEAZRDZ L, ZoEE»L,
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Table 14. HIE & K— FOWBEROBEZ

The correlation between specific gravity and properties of hardboards

HOERE
¥~ F oA £ B X R Percentage
Property of board Equation " ° of error

P (%)

U o & (kg/cm?d) ¥ Y = 427, 4X 235 K1, 728%* 0.530 1.18
Modulus of rupture

in bending Y =991.9X—562.5 (¥  0.726%* 0.527 7.22
i Y v 7R (X 10%kg/em?) |y = 37, 67X2-11 0. 767%* 0.588 1.64
Modulus of elasticity

in bending Y = 78.83X—41.20 0. 769%¥ 0.591 5.73
7Y 2 vEE (kg/mm?) Y = 2.376X2-76 0. 702%¥4 0. 493 11.22
Brinell hardness Y =6.612X—4.219 0.716%% 0.513 8.92
5l 3k # % (kg/em?) Y = 314.6X215 0.718%% 0.516 1.25
Tensile strength Y =651.3X—336.0 0.718%¥ 0.516 6.94
% K E (B Y = 68.04X 468 —0.938*H 0.880 1.34
Water absorption Y = 428.1—-356.1X — 0. 948%¥ 0.898 4,79
BKESEERE (%) Y = 41.77X-42 —0. 900%H 0.810 1.82
Thickness swelling Y = 237.7—-195.2X —0. 909%¥ 0.826 5.90
BEHE5EEBE (kg/cm?) Y = 42.80X4-68 0. 788%%¥ 0. 621 3.44
Wet tensile strength Y =195.5X—151.9 0. 821%% 0.674 11.65

X; MWE Specific gravity, Y; K£— FO#:E Property of hardboard.
*1; log X & log Y [{i™#dE8, The correlation between log X to log Y.
%2; X & YRID#E, The correlation between X to Y.

*3; Is equal to equation “log Y = 2.6306 + 2.25 log X”.

*x; 1% A ¥, Significant at 1% level.

Y—saeXb e (2)
ESAES

log Y=1log a+blog X = = e, (2"
BBRBANFONG,

ZZT, 4 b ¢, d i3, COEROLEHETROABEELOHEINILERT, »—Ff—F
DEEHR, W, /0 7OWE, RERHLEICK > TENT2ECHORIETH 5,

RELR— FOUEMOMBEGRE, X—YRTH, log X—log YHTHBEIERTHD, tho
FRYEERI OB SRD A ERNZ, (1) RNTh (2) RCHHYHTH 2, L LuENE, EHERE
(P %) 13, LE—-7) A VvISEROBEERE, (2) Rokh (1) KL &b/, (2) K
OEBRROF M LBEATEEERLTN D, WE—T ) 2 EEROMEEIR, log X—log (Y—0)
MICEALT 260EEZ SN, T OERRI,

Y=c¢+ aX®

ThobIhay, X& YO 208EMDPS, a b, c D3WOMEAEET S0, BFE/E
FRALTHENGE T 0/ 5 22 0ELE L, BEELATIERD SNE,

HE—RE R TRk (2) ROKBXOHH b OE, 2.11~2.25 TH B8, ¥ (2ERE
N= FR—FIZDNT, bDHEELTLY, 1L98HAEEARELTN S, ChoDCEmd, BREN



— 178 — WERBREERS £ 224 5

— FR—FTHR, #ERkrSODITHS XS iC, BMEMEER, WEQHRICHHTEEDSBEESES
EVSTENTES, ULhLIEMS, (2) RO b Dfilid, HAPROEH O FE— FIZEARELBIbDE
HRENBZDT, B OB D DEHS, F— FOREMARELEE ST T2 EMBTARTH2LEED
ns, '

RE-BukR EoYmGEERITROL (2) ROERROFH b OlR, HEOEHKOKIET, —
4.29~—4.68TH »7c, TIBRDOKDIC, TORKIE D DEL D, K— FOMKEELEEESITEE3bDEE
Zonzd,

K— FOREHMEMER, DEAEERERID ENENEESHERENELET 5, 20—HlEL
T, Y v SRR IBEOBERE Fig. 31 ic, BKELERKE S EEEMOBE%E Fig. 32 105

kg/em?

)

o 500, g }
£ 560
2 2
2 % g J
gh .= 4501 * E
® B 5501
73 €3
% = 400 ¥ 0
o ﬁ [ 1
£ w % H
2 -
3
s 350 T T T I3048 —, - - : \
30 35 40 4510 £50 60 70 80 90 100
Modulus of elasticity in bending Water absorption 24-hr. immersion (%)
gh I v > R o Kk *
Fig. 31 »n— FE— FO fiFm & dhif+ Fig. 32 /"— FR—F O BUKE S EIRE L
v S RE O BEE R W 7K 211 oD M BE R

Correlation between the modulus of
rupture and the modulus of elasticity in
bending of hardboards.

Correlation between the thickness
swelling and the water absorption after
24-hr. immersion of hardboards.

;__\3 307 R 701
o B
ié £ 3 2
® 3 s 60
# 5,201 %2
D, L £ 3
® £ T e 50
B £ 10 B2
o2 m 2
| RS % 404
% 3 £ o
£8 0 . T E
= 20 30 40 50 60 2 30 —_— s
-Thickness  sweliing %) 40 60 80
after wetting ° Thickness recovery (%)
RNk DB WK - SR ) BN
Fig. 33 »n— FFR— FOREREL R8I Fig. 34 ,~— R — FOBEBHE L 38R 1<

B BRBROBRHEE S EhRE L BKkkD
B X SRR D B R

Relationship between the residual
thickness swelling after the drying and
the thickness swelling after the wet-

ting in the exposure cycling test of
hardboards.

B AR BOBIRM S AHEEREE SEE
ER OB &

Relationship between the tensile
strength recovery and the thickness
recovery after the drying in the ex-
posure cycling test of hardboards.
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Uiz, HBEGEIZZNEN, r=0.803, »=0.976 T, BEICEETH %,

= FR— FOSREER LRBHE» S, Fig 33, Fig. 34 IRT X5 GEFESED NS (Table
12, Table 13 BR),

BKRBRET S e R — FERELCEE, BXOEEMECI20TH 5, COERTHR LK~
Fi, BAKAE LSO TRKGEOESBERIEET 5, ChERREOBREABIREERLTELE, Co
BREEIEREROBER, BKICLIEIEREROROIICKEENS T &M Fig. 33 »obh b, K
KESBERNEO £~ FiIZ, BRESBRRSZOC E0bME. T, BKICEsK— FOESH
[MDEROFE C » 7o fodic, MHEMMBAIEL 120, BRBKOBRTRAET 2RERIIC X 2 B0
INE T DI EER DN B, Bankas® 1T XML, BIHORETEMERDKET LI U 5 BHE
DR (D) LBMEEEICH RS (psD) LRI, BEEEENSYD, BMEOLEINNS LS
IONTEMEERICM BABKELB I EBPASHICENTN S, TOF—2%2bLic LT, M
woxE A) 2 X LU, BUEEECHED (psD) £ ¥V & LT—RREHET 2L, KAMBON
P

Y = 15768 X ~1.0148
zeT, log X & log Y MDMEBFARIE 0.9998, B4 EEEIL 1.01% ThH 3,

TMEDEE A) X1, ~— F— FOBAIR, SEMICEET 2MME—HOEME L RELT
W5 BHEREMBUCRE INZKIDERT 2 & SHHENCIE, RERNCII2EHIBERT I, 20
FERMIORE XL, MHEMHMOKRSIICIOZTER I, SHAMBEINEC BB ER/NRIERT S
CTEMCDORPOHETE S, b L, BMEERE (TR, i) 25, BHENCIOEERD S LIED
NEIWMBEHRICHZ 6N BB EELMOE, MHEMMRIIER S NSV E TRERICRE T 2 Ko 0ESR
LT, RERDEZNICBIET 2 EMBERICB LR THEDREBELLS, COXHICLT, BKITXZE
IWRESKRE L, MERBBBEL G- bDOREBFESERENBRKEVEVIBERBESNLHOD
LEZONB,

BRI X EREDO DIV E— Fid, TKESE L TROBRINMEC S0V E— FTH 3 ERMIC, ®E
MRS AZET AR - FEVI T ENTE D, LEABKBITEON T SHEMREAOHEREISREC &
maniE, EXOERI, MINREEDRRICTICERTE 20T, #HEMBEOBMIIEETH S,

TERZEHOE O K~ FE, RKICEIEIOBESSREC SO R~ FLERTLILDD, 528
BERRSEC > T, WREEZ LERRBE B2 L ERICHEBHEE D > T DR~ FLERT
A0, HElNICERIGBHBEONE XS IKEZ OGNS,

EEERER, JEMREXDMEO/NSOBEMEEZTRT, chid, RKICEXDESORRMEL 31
WIT, BMEHBEICE 2HPHOETRI TR, Bkick 2##HES0BBICL 3 ETHRERTS S &
EZoNB, TOWKUIH~ FEHBRT 2 LEIHAOPRMIMEC D, S UBEDOREE K4 6 1
3. Fig. 34 Icl, #ARICE 34— FORSEEEE REREROBENRENTO 5. ESEHED
AR~ P, BEOCRERSKECERSEDONS, ’

N—FR— FORER, SHAKOMES & bIC, HHMOBERBE S BHMOBABEL SBRIN
3b5DEEZEZ 0N, R— FOEERINS EE, OLICEBERBESLTEOXI ICEHINTD, #AK
BET 2 LFMRAVBEE LI hE, SEREAIIEC SV, 20X TR~ FiE, BKCXZER
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Modulus of rupture in bendin
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5 % NaOH solubles (%)
5 % NaOH = 5842

Fig. 35 1 — F#— FO fFHMS & 107
D 5% NaOH TAlisY (%) MoB&
Relationship between modulus of rup-
ture in bending of hardboards and 5%
NaOH solubles in pulp.
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Fig. 37 »— F¥— FOBIIREE & 7
D 5 % NaOH WY (%) DB
Relationship between tensile strength
of hardboards and 5% NaOH solubles
in pulp.
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Absorbed energy in impact bending

15 20 25
5 % NaOH solubles (%)
5 % NaOH 9 758 ¥

Fig. 39 »— F&— FO SRS IR X
WFE—Er7D5 % NaOH A (%)
DB
Relationship between absorbed energy
in impact bending of hardboards and 5
% NaOH solubes in pulp.
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451X10
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Modulus of elasticity in benuing

) 5 20 25

5 % NaOH solubles (%)
5 ZNaOH I 3519

Fig. 36— F#— FO fF ¥ v/ RE o0
W7D 5 % NaOH iy (%) BIOBGR
Relationship between modulus of
elasticity in bending of hardboards and
59 NaOH solubles in pulp.
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BB e e

Brinell

10 15 20 25
5 % NaOH solubles (%)
52% NaOH ;51
Fig. 38 /»— FR—FO 7Y FUHEE & /¢
W7D 5 % NaOH A o Bk
Relationship between Brinell hardness
of hardboards and 5% NaOH solubles
in pulp.
kg-cm/ent
1517

ol
"

LS S S S S
| % NaOH solubles (%), (P)
1 % NaOH g B ¥
Fig. 40 /~— FHR— FO HEHT BT
wE—-L 701 % NaOH A5 (%)
G0 1E
Relationship between absorbed energy
in impact bending and 1% NaOH solu-
bles in pulp.

Absorbed energy in impact bending
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RN RKE LD, WRICKXZEIOEERDENSDEEZ SN D BHERMEAICEET 2LEMR
SHE ITHEETIE, SHEEESER SN . #HMEA IR, WAEOEOHES KO BENE
BLEMEZOND, N— FR— FORENHKEDENEATHBERIN TR ST, RKICX3BED
BALRET 510 /~— FR— FORBED, TKEDOEHVEE EMAKEDBENESELOBRINTNS
7254, BoKIZ X DK EDBECEBHERBSMHERL, REOETSRC 5., RRICLXZEIOEEE &
BIT, WHERIC 37o e R AATBBR S N — FORENSEE T 5 o BKKEOBORASEMERICER S h
TVBER—FE, ZOEIEHEAOLROR— FIDSBKIC I ZESEREWNSOVEVIHEET, &
BEOREMSEFRICIED D LIERIENG, _

O ESIT, F— FORBENEEPCHTOHEIC, $OoXRmICEET 2HEMGEAICBETE 31t
RMERAE, TNAHHEREAICBIS T 2IEH (A B ©) IKEET 208D btk - TREST b1
2&3IKEZOND,

4. 2. 2. 3 ST OWEER— FOREMOBERKR

5% NaOH W8 (F & LT 5% NaOH A~ tvn—2) OEEREN— FR— FOREMNE
BEEoBfRIZ, Fig. 35 »5 Fig. 39 iIK/R Lk, T o OWEMOBERIE, VT OWENEDLS &K~
FOUENENT ZEVIRARBERE L TELETE2HDTHEH 5, T 5% NaOH [Jig#H & OB FEH
EEICEETHIE, FE LT 5% NaOH WiEHA~ S o — 2 48, £— FOWBERRESFI TV B &
WH T EMNTEZ, Fig. 35~39 1C20TiE, —Miicid, 5% NaOH WiEHOEHBRMSEMT 512D
NT, ~— FR— FOREINERTLEOIBEMNDZCLAEHTES, LALLM, CoBfFicit
DY DEBEET 50T, »— Fi— FOBENHEICEEERIZTLENRD I, 5% NaOH T
Mo — ARG TR, A2/ —nTHEHEY 7= YAFE, V7Y — + OERMECREESRE
REOEBEHBHRELBEELTVWEHDEEZL NS, Fig. 39 iCkif % 5% NaOH Wis# (%) &
FERET TR T 2 v F —THOBRICH SN B XD IT, —REITiE, 5% NaOH 74 (%) oEnic>
NT, ~— FR— FOBERBNTE2EVSBEEZRL TV 2 5, 4 ORED VT 5, 5%
NaOH A[7A4# (%) ®ZWVILb b od, HEMITRIRT A vF—RBHPR0/NI0ENIBESALED
SNB, 2D A &ML, XFRSVFIDLETATHEHBLILIIIC, BEBETIERINL LD TH
D, rOUTIEROET, W BREBRBNEE» S, BEBICY LOMKMREZY, RSN
PR > TOBEHR LRBED VS TH S, COLIE VTR, SVTHEETE~Ikrn—
ZDL&ED, 5% NaOH WA & LTRIEINTV S LHESNEDT, VT OREICHELET S~
o —ZBEEKRT AHMMEE LTOMEREDN TV bDEEZ 6ND, £CT, VT OREIC
BELE— FORAKES T2~ b vo— 228K T 24EME LT, 1% NaOH Wt eskey,
BB T Av ¥ — L OBEFE%E Fig. 40 KR L. 1% NaOH Ao EMmic>n T, ERihiFRiIX
TANF—R, BREBEERL TS, 1% NaOH A[EHA~ I €vo— 2 OAFERBEL B I IKONHE
KU, 8~10% TEKREED, 2hllbicii s EERBIFEIMSEL LTS, TOTREIBRAICS 50
TR, AL ORET AL LI v T THD, Fig. 8, 1I5IKRLickdiC, » 2/ —VEEHOEE
BHEL, Vaw b Y— T OEMED L, BROMEICKREBEADBE > TVWB/ VT THL, HE
HTBUR T 3 v F—DI/NZ, R~ FEBRT 2HEBOZRTBIREROB I L FRCEET 20
LEZOND, TO XD WBREBOMRMER, BIREEETERT 2 BMHEDRE & BOBA SDMREI
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Fundamental Physical and Chemical Research on Raw

Materials for Fiberboard (The Sixth Report)

The relation between the Asplund pulp obtained from pH
controlled chip and the properties of wet pressed hardboards

Iwao Svzuxi®

(Résumé)

The purpose of this work is to ascertain the relationship between the pulping condition,
the pulp properties and the properties of hardboards, which are prepared by the wet process
using Asplund pulp of Buna chip (Beech, Fagus crenata Brume). '

It is different, especially from the ordinary Asplund process, in that the pH of chips is
controlled before defibration by laboratory type Asplund defibrator.

These experiments were conducted by the statistical plans of 2% factorial series (Table 2).

The pH of chips was controlled by the dipping in several solutions, e. g. '1% Aluminum
sulfate (Alg(SO4)3) solution, 1% Sodium bicarbonate (NaHCQjg) solution and 0.1% Sodium
hydroxide (NaOH) solution.

The following results were obtained.

1. The pulp properties were varied by the difference of chip’s pH before cooking.

The increase of acidity during the cooking and defibration produced the following results:

a) The decrease of the pulp yield, owing to the loss of hemicellulose mainly.

b) The decrease of the power consumption for defibration and refining.

¢) The increase of quantities of 5% NaOH soluble hemicellulose in the pulp.

d) The increase of quantities of the methanol soluble lignin2®, identified by means of the
successive extraction (Table 7) and infrared absorption spectra examination (Fig. 9, Fig. 10).

e) The increase of compressibility of wet sheet, represented by the quantities of spring-back

“Sy” of compressed wet sheet.
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But, further investigations about the compressibility of wet sheet should be carried out,
in detail.

2. The relationship between the specific gravity (X) and the other properties of hardboard
(Y) were given in Fig. 24 to Fig. 30 and Table 14.

The correlation between X to Y and log X to log Y were significant at 1% level of con-
fidence, respectively.

Since the percentage of error (P) of the latter was smaller than that of the former, the
latter correlation therefore seems to be better than the former one.

The relation between the properties of the pulp and the hardboard qualities were represented
graphically in Fig. 35~Fig. 44. From those results, it can be noted that several properties of

the pulp contribute to the board structure that are related with the specific gravity, the strength,
and water resistance of hardboards.



