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a JERyF 7

HERFF 7R, BEETOEMIBNBOF v 7IHT 7o 7Mb3h ik bDTH 5, RERE19.2
%, BIK#E52.8% (WP 48.1%, AEM53.4%) T, Fv 7IHE, £E 18mm, 1§ 14mm, EX
3.4mm B LCFH 1 FiRiE 3. 3mm TH - 7o

b EBRORE

fRERRIE, Table 1 IKART X DI, BBEEZRTF A LLT3KEE, Fo7OaKkEERTFBELT
57k#, AXB (REMER) BREZLIRE2EEL, A THET 2HEKE-TEEEROHETE
BAEfT -7

EELM, EEE 8kplem? T5 AHRIEE DL & SMWMIEARILRD 2 HERPEAVTHEL,
10kp/cm? T 2.3547, 12kpfcm? T 1.23 FOEMIFHERE L Uico &, A/KELLEB iR+ 7
ZEETREZLT, 36.7%, 31.6%, 20.8% BLU12.4% OEKBE DT o THFE L 10, BT,
EBRBERT RSV F e F7 74TV TENENOEESGTERE LD &, 1 HBERLL,

REEED G, EROBEROTRNBREAEE LT S, ENBEH WWHL v 2R,

c T OHE

R T BRBEOESE RN L, BEHIKEL T V7 ZBROIETINC, K v 7EESH M
U, E=—nRICI Lo 7 OREREICER LT, /v 7OaKkERIZ, BIBICHE L. pH IR,
B 102 HYED SV TEFRL, K (PH 7.0) 100mi 2NAR »EFETC20MEERTHE LD
B, #TIAT 4 VZTFBL, <y 7 <Y pHETHEL, BWAHibLY AG3) 1, 1G3 #5274
&RV, JISP 8004 It TRIEL X, T, FiRK (K ORTARBERE T 51D, Bkl
e (1G1) bRE LI, Thid, BKICETZHPEE 1GL HTRT7 4 V2 ZEET 5HHBED» ST
3, FROBRBERKICHE L, il B3RV, BBXTL o b EEHEL, B2, #HAK
OREEEDE 4L, da, 40D, DEDOHERT 4E ZEHE L TR,

AE=+/4L7Ft a3+ 458

Tablel. H® F & Kk %

Factors and levels.

Jk  #  Levels
1 2 3 4 5

+ Factors

K E
Cooking pressure (kp/cm?) 8 10 12

K1
A | F O o om o om (min.) 5 2,35 1.23

Cooking time

Defibration
%ill?ﬁg ﬁmfﬂ (min.) 1 1 1
B ¥y TROLKE (BRI %) el 208! sel w7 sas

MC of chips (wet bases)

*1 : In the laboratory-type AspLuND DEFIBRATOR with 250 grammes (o.d.) of chips per one charge.
*2: Sugi (Cryptomeria japonica) chips contains 19.2% bark.
Chip dimension are : long, 18mm ; width, 14mm ; and thickness, 3.4mm.
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ﬁﬁ&?ahcmfﬁwxémﬁﬁmﬁﬁ%ﬁﬁ.z%f&otoﬁtﬁ97ﬁﬁ$m,ﬁ$émmt
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LT 720 '
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— B L, KEMZTHKRLCT D, A—FAThEFETELELLY TEARICABE I ETHET 5,
BET380MBLR5ETINERVEL, BFERKEBLTERERZINY, Z0EREESRERD
TBIMYTEERLELTE), CONERKBHEMOEBFKI, 8% Tholo Vv bi—FOH
B, KBSV TV TERNIEDEY 2 v by — bEBDEL, HHY OFEEROTHRE LR,
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31 MEEHHIERAT

HEERE, fHEACLCET A KX 34ERECTEE OSBRI - THRITETT - oo

AZBETE I REZOHAMERI, oxf+bp?THY, BHELIU AXBERET 5 2 REZOHRE
Fog? THb, 1RBEZERZ2KEEID lep OHRET RELBIZDT H5H, D ERTIL, (o2+
lop?) = 08251 L3 5 7cDT, lopd FHAAIIVEHTE LI, TORE XB® 0FREAL, R, E
% 2WERE Ey o/ — v UTIRIT L,

CORBAR, BRELT BELOS 2 TEBER] LRAEOSBIHRICE -7,

iE Lot fic BT 2 080 5> 5, FRELBLSEER (Ls.d) % Table 2 iTiRL

32 YTBIUBRLMYT

i s SO KR, Fig 1 KETEOE, REREORD A THL, Ay Ag & JHREL 2 -
foo E1o, HWERF v TOAKEMNBN DR EEL BZEAND - fco TOX DB V7 DKRSEM
12, BRPCERT 2EREKCERET 20, BRKOERERR F v TOEKRICL - TE[L, By DK
HZ AN, COKELDENF v TEKETRESED SN,

T, BHREKICEIT B Loworeen” DIFIE—RK T 2RRTH 2, ZORMAO KRR, HEESE
BKETI, 46.2% £12D, AF OHMMANN, #28% LVRPEDEOEKETH 1

fEgo v 7O pH 3, REFERC, AEEEOLENRMCER Lk BROBE TS 51k
MOWHHETH S, AKRTR, ET A ORKELLIKMHROBESSMHICE S L SKREELTHS
7T, Fig. 2 0kHiK, BF A ORI, EF BOYRELIBBHONZ, Fv FaKkROED
B, TpH EL, BEMNRIZ TS, LL, Fy 7 OE8KEEEL L5170, EOFEAKO pH
HIGESO T By F o PAKESDENE 21T, BEP, T v FRICHOREMED D, ks
SDEIELBIHEELILND,




Table 2. 4 & 47 #7,

EoaBOFRBIXURPMPEREZOHRE

The analysis of variance, analysis of covariance and estimation of 1. s. d..

Alﬁkfﬁ}'ﬁ #\:Al‘f D anal
- nalysis of covariance
WA nalysis of variance aly
Statistical analysis F-# ™ BAEEES - F-#& &% BN B
F-tests L. s.d. F-tests Lsd

APIAVAOK: XY effi-
Property of pulp Source of variation A B |[AXB| A B |AXB ciency A B |[AXB| A B |AXB
R ST DEIKE MC of defibrated pulp ok | ok ok | NS | 4.0%| 6.1% NS
-7 D pH  pH of defibrated pulp NS |[** | NS 0.11 NS

KWH
% W H B 8 5  Power consumption for defibration NS | ** | NS T

124
¥y 7 4 F X Shive content * NS | NS |3.3% k% | x*% | NS * | 2.1% 7.4%
Pl AR < 3 Floating shive content * *x [ NS | 1.3%] 2. 1%
v 7N & & ¥t #ff  Before washing NS NS 2. 9% NS
Pulp yield 7 P& #%  After washing NS NS 2.79% NS
. . by 1G3 *% | NS | NS | 0.9% NS
& ok W B 9 Cold water extractives by 1G1 NS | »% | NS 1. 5% NS

% *4

HAB LB O % BEiE#® JEd * | *%x [ NS |42 |65
Colour difference of the B owm % 4 Es*5 NS | ** | NS 7.7
effluence W W % 4Ee NS | =% NS 2.5 ¥
v xy b¥—DOEMY Compressibility of wet sheet*? * * NS | 0,005 0,007 J

#1 : % ; Highly significant,
*2 ; l.s. d.—least significant different—=Qv Vgjn, Where, @ ; Studentized range (%, ¢, 0.05) in
n ; Number of effective replications, Vg ; Unbiazed mean square.

# ; significant, NS ; Not significant.

*3 ; Concomitant measurements used in this calculation is the power consumption for the defibration.

%4, *5, x6 ; See foot-notes of Table 1, 4,

*7 ; The wet sheets were made from the shive-free-pulps.

*8 ; Not calculated.

the Table q, #; Number of comparison, ¢ =k (n —1),

— 0Ll —

BREMEEERY

5 08C K



N FE— FEEHE UTOREF » 7OV 7t 8R)

GREE
Dry bases (%)
50

100
1 a1l 1

~

§

o
e a 501 - 100
.ﬁ. =

° L
g £ a0 L :;g
NGO - 50
2% 309 - ®
-« O
< -
#35 20
o a

g -

104 " A.‘ |A'2 IAI3 Al‘l lA.s . 10
10 20 30 40 50 &0
Fu TOEKRE

MC of chip (%)

Fig. 1. #H 7 DEKE
The moisture content (MC) of the
defibrated pulip.

TS EE LR, Fo 7DaKE, M
KOBOBEIREOEEERY, Fou 7
DFHEAL DL £ OBREN EOEHIC
SRTEDLZH, HMEAFERIE, pH
DOBE&LERKR BT BoanFGELN
=7

BVEE2E, Table 2 K RT LS
i, 124KWH/t TH -t COfEIRDR
RORENEDTH B, Chid, BERE
BB ASNIcHT, FEUTHEBOR
HEchRT2bDTHD, BRICE
Ui (tEA DR —DIeD EELS
ns,

L, COXDUHEDESTHD
»bo?, HFBREECEHREHE

Dry bases (%)

RHHRE D

— 171 —
s
6—
a i s
- "51 Wood meal
S 5o -0
RE
25 |
;1
%5 - QA
- 34 P Az
@ As
2_
=] B2 Bs Ba Bs
1 1 | 1 ]
T ) ] T T U T T L T
0 10 20 30 40 50
FvFTNEKR
MC of chip (%)
Fig. 2. & <7D pH
The pH of the defibrated pulp.
1100 5
Il iy
E 1000 A1
—_
. A2
s
= 900
[
2 4
»g A3
N 800
g
- 4
.2
2 700
£
2 J
=
[=]
° 600
Q
E u
o
o B1 B2 Ba Ba Bs
500 —t -t
0 10 20 30 40 50
Fou TDEKE

MC of chip (%)

Fig. 3. RilicB 281 EE

The power consumption for defibration.

&h, Fig. 3 KRTEOK, akEOZHA (Fig. 1) KHNT 2 By OKECEBAESED 517,
Tte, MENEREAE, 7o SORNEBRITEREZOEEL (CRTRUKNEC D) ToL iy
BLT I AAF-RORRE LTHNE, BHNEEOE®IROEEETH B, 2O L, FHIGEH

TTROX¥OL I NBEREERNETE 5,
y=Bx+te
TZT, BRBERERKTD %,
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2T, RGHBEDNEHHAEE X, RNNROBHEE Y LT 3EMBANEET 2L 5,
Table 2 TRTEIIC, Y7EHROBEEEN -7,

YTEFRE, SESNTTHE, BT A #EFE, BT B clriRBshZdh o,

HAMMI TR, A DNSECER RAEAAXBBEEE L -/, CORRR, S sSETH
BLETE ZRHT TR, REKBTECT » 7EKEOEBNRILS C L2 EIKT 5, Table 3 IR
TEOKR, KARIFORTMEL, TOMEMLY DULBEbONBB, T v 7 OEKEOBE &
DB TR LY 71}, BESTAHTOUARET TR, BEMIES Y 7T 200055
TEETRY IRARTH 2, TEBTEME (SEM) 0BRTHETS L, 2¥DL )T, Ll
Y7 0EL R, BABEERREZLTEYD, ZoXRECNE TR TiolibisthE > T 5 (Photo. 4
~8 BR) OT, HOTHERTLT, BMIEHESICETT LTSNS,

FrEy7OERICES T38RI, BT BHET, BF A oEEILT0, AXBRERTSE
BOERTHECEBbh -k, Fig 4 IRTEIIC, F v 7EKESOTORETRBL & SiIcE
T TRELRY, FuTERKRBEEENE SIS, LI ABy OEHTIR OIS 5 7,

Bty SoRRICE T 2HAEERNT 200, SHEATROBRERN Ui, TOKSE, Bl
MTDEKE (2) EBEMYTEEER (3) LOMICAERSHEANED Oh, MHGICIID & DHEBRE
kB ohic,

Table 3. it 7hOSEROHEME HEEHE

The measured value and the estimatd value of the shive
content in the defibrated pulp.

R <K 5 5 BF7&/kiE Factor and levels | B, 0L
and Items A A A Me]gn of
levels 1 2 8 J
A E A Measured value 11,8 8.9 17.9 12,9
B, H E E Estimated value 18.7 9.3 14,7 12.6
= Difference + 1.9 + 0.4 — 3.2 — 0.3
Al E & Measured value 16,7 11,7 11.9 12,4
Bs #H £ #E Estimated value 19,2 10,7 9.9 13.3
= Difference + 2.5 — 1.0 — 2.0 — 0.1
Al & @ Measured value 11,6 9.2 9.3 10.0
Bs H F E Estimated value 15,0 10,8 10,6 12,1
* Difference + 3.4 + 1,6 + 1.3 + 2.1
B T E Measured value 13.0 10,7 8.3 10.7
By H T E Estimated value 13.4 13.2 9.6 12.1
= Difference + 0.4 + 2.5 + 1.3 + 1.4
A & & Measured value 17,3 12,5 9.3 13.0
By #H E H Estimated value 12,7 9.9 7.1 9.9
= Difference — 4.6 - 2.6 — 2.2 — 3.1
Ay D o OE HE Measured value 14,1 10,6 11.3 12,0
Niifnﬁof # £ H Estimated value 14, 8 10. 8 10, 4 12,0
Ay #*= Difference + 0.7 + 0.2 — 0.9 0
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DEKEBEEL T LI BRENEL NN
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Ry o7 O &k#EiL, Fig. 1 I0RTX
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AR UIRWKBICEH LT SEND 5,

3.3 HekiHH

Pk BIcBE T 2 HMERE T 5109,
ERRRAKEE LIS TR L e FEEHR U
tro TOINTHRICEET 5KABMIT, B
Kiih# (1G3) LULTHIELL BOTH
%, Fig. 5 WRT &S5k, XEERAOFE
ERETIRRETCH DY, BFADENE
BEU -1,

BVERER, 0.9% Th-lc. RERE
OEW Ag TEL, KDL -7,

IKFIIES DI b ICHEHER 78 & OB D
BEBH260ELT, TNOEEETIHE
HeEE UTHklity (1G1) ZRIE L.
Fig. 6 R T & >ic, BF BOAWEEE
150, By T, Bs TR/MEEE -7,

o ORAMEHBIKRPICHTT 5
D&LT, HEECNSEREL, KERE
KEBRD SV FNRERD I DA, Fig. 7
TH 5o
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The floating shives in the defibrated pulp.
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The cold water extractives (by 1G3)
in the defibrated pulp.
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BLU By MIOZRBAETH - 72
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OLKIMEY (1G1) MBIUKhICHKTT 2HETH 3 ERELT, KRR HOLBROESRY K2 TR

Bl
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DO#5E % Table 4 B XU Fig. 8 IWRT,




—174— WERBRBTIRRE 3305

. 10 1 1007
J ] 7K Fel
g *] A3 8 95.: Az wzesfl'?i;eg
Az A3
g s 1 &
=5 7] i) g ]
i3 1 N 90 after
g § o 5 - ] " washihg
€2 83 1 &
2 B> g
QS 2o 2 ]
g ]
DY) S S L A . | S I A AR A
0 10 20 30 40 50 10 20 30 40 50
Fu T OEKE Fu FTOEKE
MC of chip (%) MC of chip (%)
Fig. 6. @i e rdogkits AG1) Fig. 7. fBiCB T 3,90 7K
The cold water extractives (by 1G1) The pulp yield at the defibration.
in the defibrated pulp.
Table 4. #kifi# (1G1H 527 4 v —iBiR) Oz
The colour difference*® of the effluence passed through 1G1 glass filter.
i% kit o vel%s oflsthg)faé}éor%
Levels of| Colour difference of the effluence
factor A 1 2 3 4 5
4 Ed 52,6 58,1 58.6 62,6 67.9
4Es 34,6 40,2 39.8 48,2 55.8
4 Et 6.6 6.6 9.2 9,6 12,9
! (4 Ed— 4 Es)™ 18,0 17.9 18.8 14, 4 12,1
(4 Es— 4 ED*2 28,0 33.6 30, 6 38. 6 42,9
(4Es—4ED) +d4Edx 100 (%) 53, 2 57.8 52.2 61.7 63.2
4 Ed 56,9 57.2 58,8 64,2 75,9
4Es 30.7 36.0 42,5 47. 4 59, 4
4 Et 4.8 6.3 8.8 8.6 11.2
z (4 Ed — 4 Es)¥1 26. 2 21,2 16,3 16.8 16.5
(4 Es— 4 Ep)*s 25,9 29.7 33,7 38.9 48, 2
(4Es—4Ef)~4Ed X100 (%) 45,5 51.9 57.3 60. 4 63.5
4Ed 55.2 62.9 68. 4 68, 2 73.8
4Es 37,5 39.6 49,3 48,7 57,3
4 E¢ 7.3 6.2 11.2 9.8 10.0
8 (4 Ed—4Es)*! 17,7 23,3 19,1 19.5 16,5
(4 Es—4EpD* 30,2 33.4 38,1 38.9 | 47.3
(dEs—dEt) -4 Ed X100 (%) 54,7 53.1 55,7 57.0 64,1

4Ed;H H B %
4 Es ; 24 W5 1 # ik
4Et ;& 04 BB

*3 ; See foot-notes of Table 5.

Directly after the discharge.

After settling the sediment for 24-hours.
After centrifuging the sediment.
*l ; BB TAT ZHEICA D% The colour difference due to the material which was easily precipitated.
*2 3 L TAWMISHEICA S 2% The colour difference due to the material which was difficult to precipitate.
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4Ed i3, BF B OREPAEL, Bs

CRAMEN otc BT A ORBI D o ok "
A, Ay & As ORTICIRED Bk T _
X7, 60

BEOKN, HKOBD OBELE 4 ® -
BECEEL, BLo0EVHOR, BE ol o "
BREL -t BEDOKMET, 3~60D A
b, REMITEIDIED], 6~12 g R
Dy, Mkwicl, 122 T I8X e m:@ 2?
i) ERBEDOEENT S D TH ““Jg ]
%o S 204

UBHOBILICE - T, TORER, ;
FHM62.85 - bO, 44517 - S P =
teo 0% (WEd—4Es) ¥, BHE 1 R L. .
BT AUEICR > BE ORI LT e S I D
=3, F oy TORKE

Bk © 4 Es 13, KT B OBKA MO of chip (%)
o Fig. 8. axzﬁ:sa? Z(:Rg)l) DB

e (8,500rpm, 4,800G, 74 The colour difference of ;e effluence (1G1)

See Table 4).
m) PERAESD RS ER L BKROB (See Table 4)

% AEt 13, TRIRSISHENEEL, 8.6 L1 of, BF B OLMHREN -1z, KEMOEERNT
Efchs, FOERBERTEIREDLE T

Ch S DR, FERAKGINCBHETE -, BREYECLDEBOFLBTD OGN,

2D (WEs—4ED i1, thBESESHECAIBEOELLEETE S, D& DL BREE
BB, By TAEL, JARE LD By TRAES ~1, BRECIVRATEE, InoOUHERKE
AEBERETELODBXEMNTHEEHHTEI,

BEOR, AMESXUAERLDIEE, 2V BPRA L7 Y FREORRGH Y, BETRICE,
<, WL TS EBETENRRCEDOTVBAIEP SRS, TOL, (LFEHRFLLTE, 2V =
v, AR V=Y, AVEVvOESHBEDRY) T =/ —VYHESBIKEATY 5,

72, Fo FEREORAREY TR, KEBSHEESN I, HEBSBEIN, BRE UTER
L 12, WEBARLSSEVBE TS, FAEMETLPTOIRESNTY S0

70, BB T ORER, 0.2mm M ETH B EBRMTH b, TN ORTFINE
¢, Livd, e oD TFOBRIFEAEHE LTRGNTOERY 72/ —VIERELLTETVELT
NIz, BRERED I ECLETHLEMEL .

3+4 Bk O LB ERE

WY FAER LD RS LT HELLEAKED 7y TORMTR, BMEFEF Y FOH
&, TREBETHKRBEBEIEZEVIRRET 1
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2T, INODRREMET 5701, HBRRETHEOLBREELBIC DN TRIET 60T
Hbo

UBABELEICIY, BOTERHERNEE ol FERRELSENTHEH, RY 7=/ -V EHEOEHE
BEETEXEDT, BHEOHKICOVTEDHRERNTL LI L,

# V= vkIERE, FIK (Ca(OH)g) THETES, i Al4F ViR, Caf A vOfT.5B0OLRE
BAOTHETHCLEBHONTVEDT, AKREHET VI =Y L0MEBRABIC OV TR L,
Table 5 @& 5> 3RELAFOME I X DI EHELE L,

BENETHEL, 04BEBETOLBRETRAL, BERAKEEORELRD B L, Fig. 9 OL5758
BLEiEo7, |

Fig. 9 itk T, pH7.0~5.0 GEET N-1, AS-1, AS-2) oaicid, ARBEOLSETRM (0.05
g/) T, TOpH B7nAh )M ICBIT LY, Z0RERBLEY, BICREIHHETL, 0.38g/
(PL-5) LIERNT 3¢, MBOERERRTIEEZORDINEC 572, pH 4.5 (AS'3) OFAI, 0.1
g/l (PL-3) TABIIttBBIET Y, pH 4.25 (AS-4) DBESTIE, PL-2 OXET pH 3% 778 iMlic
HELDICEBBEL 51 L L, BROEMS PL-3 OKETIZ, pH 875 Y ERICEBTL,
BZOREME 7 DB, PL-4 OXKETERBTIEEIER L, pH 4.0 (AS-5) Tit, PL-2, PL-3
DKEET, BEERL, Z20BEL/NEL, REFGUBRERL, ZO0RABREMOZOKETE, T
A YHERLIDY, AS 4 DBEDXHINEEOBMBEC 573 o7, pPH3.65 (AS-6) T, BRE
m&ic3 pH 0ZFLizd72<, PL-7 OKEQRMETT S pH 4.0 OKBEEFEH LT, BENRTT
AN E I > TV B 7edic, ARBMOYBRBBENBEL ->7cdDEEZ SN D,

Table5. # Xk & H# % o B H
The treatment of the effluence.

7K #e Levels
2 3 4 5 6 7

i, 5 o ®mh

Sign Treatments 1

kMY AGLH 727 4 4 —BiB) | Bl
E. Effluence passed through 1G1 glass weak
filter acidity

E. o pH {30, 1% ##tY — # /T 7.0
N lCﬁfﬁ%é nf:o 7.0

The pH of E: was adjusted to 7.0 :
with 0.1% NaOH solution

AT IO DK o
AS The pH of N was adjusted toothese 6.0 501 45 4.25 4.0 3.65
levels with 1~5% Alum solution.

AKBDH AS iwiRimahiz, ((g/h)w
PL llzoswder of Ca(OH); was added to 0 0.05 0.1 | 0.25 0.38/ 0.5 0.75

*1 5 B U 7cBEk it 2 S SR, 22T 30°C T3HM#E SN, FORAKBEEELEE INT
pH & & (L,a, b L LT BAIEEINT,
The treated effluence (PL) was aditated for 2 min. and then allowed to stand undisturbedly for 30
min, at 30°C. The supernatant water was carefully poured off, and then the pH value and the colour
(L, a, b) of it were measured.
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PH 2T 2 DICHEET 5 HET IV
1=y AORMER, PH 4.5 %1895 ¢,
pH 4.25 T2.34%, pH 4.0 T6.445, pH
3.65T26.7HL5,

BREMEELR, D X0 LD ResEmK
LTRDHBEMNTE S,

(1) W7 =9 2P AROBNEH
DIz,

(2) WE#OKO pH %, HRIEHERE
LA (5.8~8.6) &L, KOBERERATER
U, TERK2HBERE (6.8~8.5) INET
%o

(3) BBROEBRSBESTEELT 5,

LN DEELEET S MBEMAR, AS-
4 & AS5 DUETH - 720

pH 4.25 O%&HTIR, AKODORMESL pH
DEREBREICT ALELAD SN B,
pH 4.0 OEHTI}, HBTNVI=T L0
RMBESEKO RINES pH 4.25 @ 4K
DELMBETH 20, BELLUBRBEON
7o
MBREOEEI, Fig. 10 iRTLIIC,
pH 7.0 TEFHAD O ¥, pH 4.0 TE
BHONEP T,

3.5 B LI v7OWE
BT D 5 BNATRERL, Table 6
KRTLDIL, Z2D7 537V a YRHBFT
BEH U, 777Vav1iR, V7 M
W/, i3, /NIVERER S Bk, I3, &
R, OMTHRME, HEMERR B XUMMEHE U
TXHPTE B,

BRIBZEVTE, 757vav 1T
WL bdiECh, 752y a VT
BHEBMEBET 205, ThENT 77V a
vIIAEMEE5EiTiE 5,

WP B0, B T SRR O
NTDORBEEFMETEETIE, 777V s

&

%
Colour difference 4E

— 4 t + L e |
PL-1  PL-2  PL3 PL-4 PL:5PL+6 PL-7

'_—ﬂ/ﬁ L T 1 T LA
0 0.05 0.1 02 03 05 08
BIRDEME
Addition of lime (g’ ¢)

Fig. 9. Hik¥fidi#o pH 3 X UBZICRIZT
W7V =Y A —ARMEOHE
(Table 5 2F)

Effect of alum-lime treatment on the
pH and the colour difference of the
efluence (See Table 5).

100-1
4 c pH 7.0
10, =2
soq 30F="
w 50
< 4
10
3 60+
<
o
5 d
W; 50
o J
@0 40
3
2 4 .
Q
© 30
20 N\
~
10\\\\\ oH 4.0 50
4 50“‘3\__/:10:
0 —Aa_+ t L r—d—ferhy
0 0.05 0.1 02 03 05 08
AROFME

Addition of lime (g/ )

Fig. 10. #kifiihipotzEic RiZT MR
T =Y A—AKMEREDIR
Effect of alum-lime treatment temperature
on the colour difference of the effluence.
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Table 6. SV 7 D 5 5 V3 i R
The results of screen analysis of the defibrated pulps.
HFA
DkHE 5 B LY 4 e FBODK#E  Levels of factor B
Levels Screen analysis
of fixtor (%) 1 2 3 4 5
R16 37.8 40,5 35. 4 36.0 37.8
¥ 7 shive 11,8 16.7 11,6 13,0 17,3
(R16-shive) 26,0 23.8 23.8 23,0 20,5
. 16/48 33. 8 30. 4 35.0 34.6 35.1
%D The rest | 28,4 29.1 29.6 29,4 27,1
48/80 6. 6. 7.7 7.4 6.7
80/150 2, 3. 3.4 3.9 3.8
P150 19.7 18.5 18.5 18.1 16,6
R16 32.2 32.0 30.9 28,4 34,7
7" shive 8.9 11,7 9. 10.7 12,5
(R16-shive) 23.3 20.3 21,7 17.7 22,
2 16/48 34.8 36,8 37.8 39.0 35,6
YD The rest 33.0 31.2 31.3 32,6 29,7
48/80 6.7 6.6 7 7.8 7.2
80/150 4,1 3.2 3. 3.7 3.5
P 150 22,2 21.4 20,2 21,1 19,0
R16 37,4 39.3 29,6 28.2 33.1
7 shive 19.9 11.9 9. 8.3 9.3
(R16-shive) 19.6 27,4 20,3 19, 23,8
3 16/48 33.8 32.4 38.4 39.2 38.2
Y The rest 28.8 28.3 32,0 32.6 28,7
48/80 7,0 .2 7,7 8.2 7.8
80/150 3.0 2.8 4,1 3.8 3.7
P 150 18.8 19.3 20,2 20,6 17.2

%1 ; I; Shives and fibre bundle,
debris and cell fragments.

IT ; Single fibre and small fibre bundle, IIT; short fibre, cutting fibre,
YABEL, 1EMDBB AT ENS CERNTE B,

DX DWHEEITHEE LI VTR, AdBy & ABy ORBETR/I VT TH 57,

YTEBRELI VT T, BBV OREMEERELLECA, Fig. 11 RRT XS5, FRks
HboTHRHTILE, BF ABIUBTEEREIL -7, Ay (FEEHMEE) TR, EREER bV
{, &, Fv 7DEKEOLIROEZYETH/NEL, SV TOHERENEL BRI &b o,

4. ¥4 B

1) BEGEREF7E2A, ERERTIAFAVYF «FT7 74 7 L — 2 TEEREZTO, 2

¥ 7OEBERFOBFHICKIY L, PRI 3ABREHRICL 2B Lk TOoRBick -~ T, BEHY
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FOERICET 5 RAEDER M HICI - 0.36+
2o -.:
Wby TOARICET ZRAR, B B osd A
FFOBKE (1) LELEY TAER () B O
L OMICEET 5 C & bbb - o THBRIC %% N
DED &S ILEBRNHRD S, 2
y=11.783—0.146-x ---oeoer (1) § e BB By B s
rozEdd, Fig. 1 RTXSK, 7 0 10 20 30 40 50
EtEy T ORCEAKEORER N T ER”D ?ﬁjﬁ%ﬁ%w@
foHicid, WRF v FOEKEEEL T4 Fig. 1. 9= v b ¥ — MERBESEED
ERED LN, The compressibility constant & of the

wet-sheet.

BEHYTEOICTARHTE, ¥ 78F
BOLZVVNTEBLDEVIRETH -7, REMEBRDOLRBEMESE T 21IBMTICE T i
42 &, Table 3 KRT LI, BESTHTEINRY FTEL BRI DML L PBbp o7,

PlEDT EDD, AROERICENTIR, BEEEY 7RG IKMBERETE2LBbP 1,

2) BRECIISEROMBICEVTE, PkhCRLT 2HELERLTCLRTERLDT, Ch
EFREAT S DKy AGD ZHE L.

HokktgornEd, HHE® (4 Ed), 24BMEE (Es) SXURBLAELDL WEH K2
WTHIEA LT,

HBREESHBEICASEE Es—4E) B, Fv7O8KEOHMCE-THENTIZENESH
Kot $ie, REZECHEIR, HEERERETIHOBXENTS D LT LI,

% ¢ THOKFK A OB RENECEV TR, PkEHGICEE T 0LEET IR 7/ — ik
BEICEB L, BT =9 s—AKRMEERE L,

BOZERO RO ST, HHAKO pHARBT VI =Y A T4 H VR4 0CEBLH L,
ARAERMLTEZOD pH 2 hkic LI TRO b1l
pH 4.25 0REDEAKRIE, WRTVI=vsORMER, pH 4.0 DBADNKEBDH 6% TH-
7odt, AREMICX 5 pH OBSEREICT 3 BRBEERD
3) L TD ABVAFREBLIC YTy bV — O BREREOKREL SHMLT, BRE VT
12, BN THRT A S ERHRE LT, BIEMY 72ERUENF » TAKEROFNREP SHETE
BEMELI,

I %-EBF v T0ESHO/ LT

1. &
EFRIICEBWT, BEHY 7], §F v TEEREFMERLUERSL.LEE, BF » 7EERTS
PEREEE VBB L L DRI LMb T,
Fe FLEBREF o 7LEF » THRBFICHRINID, Fo 7OHEBPERICET v 7LETF » 78
BRTIEAREELMEL, TNOMEA LKERRT 288180 2B LY 7OERICOVTHRA%
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ﬁ')fco

2.

a

£ B FOE
By 7

ERI ERUERF » 72 HER L1,

b

EROEE

WEBRETRRE $3305

MR, Table 7 @k Sic, BEELXAT A L LTKE, %-BF v 7ORAHAZEFCEL
THKE, AXCHRDONBLIRB2EEL, A THEY 25ERELEBERET - /oo

[

BT — 2 BV T ORE

KRR I LM UGBETREL 2,

3.

31

X R B R
BEt s

ER I EMRRICTT 5 720

3:2

2L FIRE

EERRERIT Table 8 IR LT, Ktk v 7IRER, KB I DBAIKIE, ©@FEEMNET. A% ThH-1:
B, ERIDBEICIZ2.6% ThoTze TOEE, kit (AGD) i, HIETILE6.7% T Lt
133.4% ThH olco BAKMBHYBLILO LBV TRBOEMKFELTHEHDEEZ NS,

BT v TORGFEHICK -~ THRBINESA LT LIBKRS 2B TH 5,

3.3 BLYv7

KRR TROLEINVFELE Y 7oL RICET 2 HAMBEAERTORED O,

BT

Floating shive (%)

6~ (]

o

40 50 60 70

W/ L T DERE
MC of defibrated pulp (%)
Fig. 12. B/ v 7 DS KEMIT L
Wy TEER
The MC of defibrated pulp vs. the
floating shive content.

BBV TDEKR (0) EBEHYT () &

DOHiC, D2¥DX 3 TERKIRD bht,
P=11,18 =0,152: % +++erersecuren (2)

LDBICBNT, x=73.6% D& X y=0&7%
7%

o BEFkIR, Fig 12 IRTL S, HE
rOZETH LT, BT O BKEHMNTLE
BLLicizs s BT R0L2D, HBRRX
(2) DHEBLDIENETH -7,

e, BF v 7OBENEL B L, ZDOBES
VIOEFEKEIIEL LD, ZOREHERER
BUBRG, HRERSIEEREMTIE, Hll oy
TOEKRIEL D, 2OREL LTRERY
TREL L o0,

4. 1% -3

BF v 7LEF v TORCHEEER#T 15
&, BEMYI7OEREBLITEF v SORS
ROFBLRNDIORREREL, 2¥D LD
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Table 7. ¥ & ok #
Factors and levels.
K H  Levels
£ ¥ Factors
1 2 3 4 5
x A E
Cooking pressure (kp/cm?) 8 10 12
. o
éﬁmk«.ﬁ ¥ R . 5 2,35  1.23
Defibration ing time (min.)
BE W B R . 1 1 1
Milling time (min.)
% F v 7 €:19)
BEF T dry chips (MC 12.4%) (pa;l't) 90 70 50 30 10
DRE
. W oF v 7 &)
Mixtures | Wet chips (MC 52.5%) (party | 1 | %0 | S0 | 70 | 90
and
—chi FEig e oKX (wet bases)
wet-chip Average MC of Mixtures (%) 16, 4 24,5 32.6 40,7 48,8
% ; Table 1 O, See foot-notes of Table 1.
Table 8. BB B L UEBB NV KEBT 2T —%
Data on the defibration and the defibrated pulp.
F A 7 C BB A /\qux$ f# 8 ¢ v 7 Defibrated pulp
D KkH|D K| Power | UKEH) P
| Pulp yield BEHy7 | KRy
COMSUMD- | (after & K R Floating |Cold water
Levels of | Levels of tion hi MC pH hi g +
factor A factor C* washing) shive extractive
(KWH/t) (%) (%) (%)
1 772 93.0 69, 4 4.9 0.8 3.6
2 763 93.7 72,4 4,8 ¢} 2.5
1 3 839 93.0 67.3 4,9 1.1 3.1
4 753 92,7 71.3 5.1 0.1 3.6
5 791 94,8 69.6 5.1 1.2 3.9
1 820 93.9 50.3 4.4 5.2 2.8
2 926 94,0 53.4 4.5 2,0 2.7
2 3 820 93.0 63.5 4,8 2.0 3.9
4 705 92,2 72,1 4.9 0,2 5.7
5 772 93.3 70.6 5.1 0 4,4
1 820 92,6 47,3 4,2 3.9 2,7
2 887 91.8 85,6 4.3 1.7 2,0
3 3 955 91.6 55.6 4,5 2.2 2.2
4 801 87.9 62,9 4,7 2,2 3.9
5 849 91,7 62,4 4.5 1,9 3.4

* ; Table 7 2}d, See Table 7.
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TRERER I,

D oV T OAKEER B Y TEERMEICE, BRI THALS BREARSED SN, BF v
TOREENELLLE, TORGHOFEHEARREL LY, ThikionNTHEE V7 DEKRIREL
Hote, FORE, BEEY TR, B V704 KRICHYT 2ETTHEALR,

2) BE-BFy TORAYOEEFBRICK - T, BEINROM EBED SN, CORER, Bks 2
BRIZOT, 4ROWRICHET 2,

I %R LEERFY ToLT

1. F
F v PTEP b A— P - FIRCHA I N 2 TS 2[R, BA#ETH 2, flAWE, LD
i3, MM, BREHZE0RL, O, ERM, BHrEE-HBIURECHLE, TE»OE, B
MEBEH, daH, WU E, BONe 5, BIER, BA, #kE, 9T U, Bt KUBREREH

WEBEZ OGNS,
HROTHEEO S 2R, Bty TOERICRRTRERMOBEOEELHE 2 D DEEER
7& ﬁ - f:o
Table 9. E R o HANB LT F v 70 F &
Classification of raw materials and chip dimension.
B¥ (2F) o5l Classification of raw material
s1v4/— | BAGEEM
MR M| IARREAR | BAERM | MbRER | (RERE
F&ERD | BEER |@BFLID| (B B |0 &
Standing Coal-tar Enterior
Thinned withered Exterior creosote | used wood
tree tree used wood | treated |(post and
(dominated [(overtopped |(clothes wood beam of
tree) tree) post)|(telegragh wooden
pole) house)
ic =2 Sign Ay A, A, A, A
F v 7R OEEOEKE (%) |k
MC of raw material at 34 19 19 16 Water-
chipping saturated
B 2 #0O Top side (cm) 8.0 7.0 8.5, 6.0, 7.5 20.0 —_
. Jt0 Root side (cm) 16.0 16.0 10.0, 8.5, 8.5 22.0 o
Diameter WS Breast hel(gchr;:1 ; 14.4 13.5 _ o .
B % Length (m) 8.75 758 | 158 1% 260 _
£ # Annual ring (cm) 38 23 17, 17, 23 24 _
F . 7°Tj_;£ £ Length (mm)| 16 (3 )| 17 (4 )| 16 (4 )| 15 (3 )| 23 (4 )
. Chip g Width (mm)| 16 (9 )| 16 (8 )| 15 (8 )| 16 (6 )| 17 (8 )
dimension| 15 Thichness(mm)| 3.2(1.2) | 3.9(1.4) | 3.2(1.3) | z90.1)| 3.8(1.4)
& xz Notes 7,7%3 18, 9%3 15, 2%3 78, 4%4
»1; EIMAFIIEREFETH S, Parenthesized number is the standard deviation,
28 F OH Bark content (%).
*3; JE#5F v 7R  Decayed chip content (%).

*; JVF Y

— MEBRT v OEFER

Content of coal-tar-creosote poluted chip (%).




N—FE-FEEELUTOREF » 7O 7{L (BA) — 183 —

2 KX B X

a HHEEM

HRAEEHT, BRIL s BROAFHER N, Ar-As OFEHL, AKRTAFEL, ERBRF 5/
TFov MLl Asid, Fo7IETTF v A3 dbDTH 5,

F v 7OPETHR, Table 9 ICRTLDIC, LBV A XPENID/PIDHTH B, FHILIFERD
96, EMEMIZ, FBART, TOFIRETLEPUTHET 2T EEDH 3 DT, KRERRER/E
BRI OBM Ui, IARERRZ, HERBEERNIERROKNORH THEEZIHFELLLDT, &
BROBHMED bhvtc, THODERM LIBALIR, Fv FEEICEBRLL, L300 TFEROERMLATL
E3DT, #HRAF v TOBHRRLNUD 1o BAERMIZ, RRUBREMEHT UEE LT3 4R
FRAL:bOTH b, 7 LAY — MIAEN (BR) &, 712V — MhHBEALER, THOLEICS~
WWEHBEINTN2SDTHE, 7 A/ — MUEERRE, AKXDOOEREWOHL, HHREEHEL
THREZOEROARERDILODTH 5, BERFERMIL, RERBOEPLELEOBEMELTERL
TWedDT, Fy TTHEBRARITARMTHRARICBEMAT v —TF » 7Y INIdDTH %,

b EERoORE

BT AR, FEHOBBTS KETHZH, €055 Ay » 5 A TTRRET B (RSl ot s
SEXECTEEERE LTEBL, BETAFOENER As i3, BMERLALBDTH S,

EF &k#lE, Table 10 KRG K, Fv 7 OEKELEFEGEHASETRALL, ZRI1 O
Fig. 4 OENREN D, BEEY TORSEOKEL LT B %, RODUOKEE LT B %, 20t
1L LT By ZBAKSDTH 5,

RDIERFIZ, 7YX ALLTH B, ALOREBODEFD 1AM, 7 vAY — MIDIDT 7 7 4
T4 DREBENERTI0T, BEOLDICERBEEEALL,

Table 10. F & k%
Factors and levels.

7K #  Levels
73| ¥ Factors
1 2 3 4 5
R DR . &  Sign Ay Ag | A, A, Ay
A q”ﬁm%m%77®%m$lh(%) 58.6 54,6 53, 4 64, 4 61,7
of raw MC of chip | By (%) 27.4 23,7 28,5 32,2 29.1
material | (wet bases) | g (g 12,2 1.9 11.9 12.9 12.3
Hl Z;”%ﬁgﬁ 53,4~ | 274~ |11.9~
(wet bases) 64, 4 32,2 12,9
# A E
B &% | Cooking pressure 8 10 12
B | pefibrati (kp/cm?)
efibration
it 2 E R M
conditions Cooking time (min.) 5 2.35 1,23
A 1 1 1
Milling time (min.) :

*1 ; Table 9 24, See Table 9.
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c  HEER ORI

FERF » 7O—BE I VTHE LATRAARE Uiz, ALiDVTR, 7 vV — FEBRBIRBNT
#HA L,

Kok, JIS IKEIMLTIY, feteio—2id, HEERF M) v LCX 2 ERBET4E0E
L, V=Y BIURSERHELTRD 2,

d BT — 2 B XU v OME

KEBRIDHELRUFETT -7,

e TABTEMSEEHREARHOEE, #FL LU SEM @

B L o3, BEEY T, By 7B XUBEE SRR Lc0b, AL, DPWTHE
EBrRRhTHREIC Ui,

AR, RRAKEETF -7 Ty FLkDD, VED BEERZEBICAN, BEETTIHDIC
BE, DOWTLOREET -7c. EEBTHEMER, MINL.SEM 20, 759 V&S LicREEREOH
AEEHREL, BEET-, TORKFAIEITIEHEERL, 60X70mm O7 4+ L AITRE LT,

3. BB E R

3.1 HRFEEORMIE

A HrER, Table 11 WRL 7, ERILFRHC X - THELOMEBOELET 5,

UARKFER (Ag) 13, Bk, 7o ~VHEY, trero—2 BIUEAIwn—2 HBDQE
K, 7=V, a-eva—2BENEABDD, RKHMRSO—BMICERNEZ > TNE6DEEL LN
3,

BAERHM (Ap) 3, doero—2, ekro—BITAI o -2 98P0 L, BEOETAE
KT ARRLL STNEY, ZOEDFLINTVS 1% NaOH AL, L UADIRWEERL .

7 vy — bHGEN (A 12, 1% NaOH T8, ~ 3 ero—2BIUBKBLHNEL, BE
ELOEEIUMTEIHMATH - 7cM8, COEIKE, MEEALBORELERTELVIDLELD
s,

Table 11. Part 3 ERICHR L2 REOAMIIT 7 — 2

Analytical data on raw material used in Part 3 experiment.

Mili#® Extractive R
H X o K 5 ) 1%'6;130%}1 Vyr=v iin—zi;vu—z;ﬁn—x
Bl S oK B KTV, % ﬁaOH . Holo. o Herni-
Sign Ash Co\%%—lt er H(\%’-ater Alcglgglz-en solubility Lignin cellulose| cellulose| cellulose
(%) (%) %) (% (%) (% (%) (%) (%)

A; 0. 24 1.08 1. 48 2.42 9.72 33,0 70.1 47,5 22,6
Aj 0.20 0.87 1.47 1,69 8.91 35.0 67,8 50,2 17.6
Ag 0. 36 1.04 2.35 2,76 9.61 33.7 65,5 43.6 21.9
Ag#| 0,40 1.82 | 3.09 2.45 13,22 33.5 73,1 45.5 27.6
As 0.50 0.70 1. 43 2.45 7,39 31.9 70,4 45,3 25.1
*2 0, 3~0. 8|1, 0~2, 8{1.3~3,0] 1.3~5.0 (13, 2~22, 7128, 0~34, 8

1 7 VRV — FEBEREERDBRWF » ThoRERARI N,
Wood meals was prepared from the chips free from the coal-tar-creosote polluted parts.
*2; NEhODBETF— & Reference data from the literature on Sugi.
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Table 12. BB XU BB VT iCEHT B F—~ 4
Data on the defibration and defibrated pulp.
HBFA | HFB 2 TR AR AL Vi Defibrated pulp
Levfels Levfels Power (P%.llp yield | 4 K& 2 1}%‘_1*:@“/ 7 v AG1)
o o consumption | (after oating
factor | factor washing) MC pH shive COItd Wgtf
A* | B* | KWHM) (%) @ | NG
1 714 93.4 74,6 5.0 0 4,0
1 2 750 90, 4 66, 6 4.9 1.1 5.6
3 804 91.7 52,0 4, 10.6 6,1
1 679 91,7 75,2 3. 0 5.7
2 2 741 91.8 64,7 3 2. 8.6
3 848 90, 6 52,0 7 9.0 9.2
1 590 86.2 74,4 4, ¢}
3 2 822 91,9 58,2 4 6.6
724 87.8 51,6 15.4
670 95.8 76.0 .1 0 8
4 2 700 91.8 69,6 .9 a .0
706 92.0 51.5 9 11.7 .9
1 515 83.8 83.3 .4 .9
5 2 747 87.6 69.0 .9 5, .5
3 819 90.8 48,0 [¢] 13.4 0
* ; Table 10 &R, See Table 10.
BAERH (As) &, Bk k4, 1% NaOH
FEpLn <, BEEcX S THh] Z28KT -
A
BRETRBOHLEL SN, ZOBRAE Py
15 - A
DTRIEL -1, A
32 S TINE S
B T OKBERINER, BLEYTB0BE . 10 7
<
1857 By OKETHBT 5L, As As THEL,  Ho
T
Aw A(TEDof (Table 1200 20 FSER,  WE o n
90.5% TH 7o =
3.3 ®okfilih#® AGD
0- oOWIN® M
“kmaid, BT B OKBIZL > TR S5,
Ag A3 THEL, Ay THUE o7, a0 50 60 70 ' 8o
34 fEHE V7D pH B L T OEKE

g7 O pH 2, Ay T ELICIEVE, 3.8
Th-lcdnEd, okicEsy 3 pHIZ, RF
MELTHEBOMETH - 720

35 BLE#v7

MC of defibrated pulp (%)
Fig. 13. #7704 KEWNE L1

YITERER

The MC of drfibrated pulp vs.
the floating shive content.
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HEENG Bl OKETEIMY TROBENL - 100 BRI LTI THONHAMNAERICBOTHHR
»ohfc,

Ar~A, DEETIE, BV TOEKE (2) EREHY T () LOMIE,

y=38_5_0_528.x .............................. (3)
B EBRAIKD Shic,

x=T29% DL % y=02& 7,

Fig. 13 1TR4 & 310, Ar~Ay D27 — 2 OWAR D S bk s 774 0 118 28 < v 7 D& KB,
70.9% Lish, ERI - L itk 3 LRAKIC, ERIDOOHEEMELDNENELIL ST, By T
BEE LIV VT OEKRIL, TOHEAESRDONTHIRTRIZOOT, HELEICEHNAKEIC
BoTHBbDEBEDT, ChERVVTHELTSLZE

y‘=45.0—0.667-x .............................. (3
E18B, x=67.5%DEE y=0&,75 -7,

Ag id, BNEKED VTSI ZEIID B0, BEREY TS VTEUL S, 2L,
FRHC X > THMMBEE L, LHL, ZBI - IEK, Bl v 0akBIE Y 74FERMCE
FAMERED Svlc, BEM Y 7TEERUROEKES TRE IV TOEKREED 572010, BT »
TOEKEE 60% L LI EORETHZ LR LI

kL As OREFRICDNT S, BBV TOAKE (2) LBEHEY FTEEE () ORI,

Table13-1. T ZEEBE T HBEEHOHEEK R
The observation results on the SEM photograph.

- i | 5 SEMEHOHEHRHOOES
AFADKE | RFBokE Number of the observation items on SEM photograph
e 8| e | mkom v 7 [ Wy [ e
Floating shive Shinking shive Fibre or fibre-bundle
11, 24
1 2 1, 3, 4, 15 s, 15 11, 24
1, 7 8, 9, 15, 24 11, 24
1 5, 15, 24 11, 13, 21, 24
2 2 1, 4, 15, 21 5, 24 11, 14, 23, 24
3 1, 2 4, 24 11, 24
5, 15 11, 24, 26, 31
3 2 1, 3, 22, 24 6, 24 11, 17, 24
3 1, 2 4, 24 11, 24
11, 21, 27
4 2 1, 3, 22 5, 24 11, 13, 24
3 1, 2 3, 15, 24 11, 13, 24
1 ‘ 5, 12 11, 13, 21, 27
5 2 1, 21 3, 4, 21, 24 11, 13
3 1, 2 6, 15, 24 11, 24

*1 ; Table 13:-2 £f&, See Table 13-2.




e FE— FEEELTOREF y 7007t (B4)

y=31.8-0.372:x

75 5 EEBRA R DT,

=84 1% DE & y=0 LMo,
ORI, EBR (3) OEEELIDVHPULIBVETS 2, 2OCER, FBIKL > TREEKED
PNV TERBTAARGTHELIEY TORBRBREI B EMH I LEEBRT 5, AHhoKkaid, M
BREEDREAKE LT 30% (ERESKE), N EOERICEEERKE LT 150% RET& 50T,
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Table 13-2. FEBFHEHRBEEHOBHEHAOES LHHA

Nnmber and explanation of the observation items on the SEM

photograph.
No. # 8% 1§ H Observation items
1 BEmEm OIS S RE even surface of ray section of the shive,
2 v 7 OEE L b O—HHHED peelings of partial fibre from the surface of shive,
FlE
3 V7 DERED O OMHDO R peelings of fibre from the surface of shive,
4 T DRE» S OEHEFEOFH peelings of fibre-bundle from the surface of shive,
B
5 VITOEEPODOHBEDOSE poly-stratiform-peelings of fibre-bundle from the sur-
IR face of shive,
6 VT DHRED L OHMEDS poly-stratiform-peelings of fibre-bundle from the sur-
BRI face of shive,
7 V7 ORE» S OB LU peelings of fibre and fibre-bundle from the side-edge of
H A SR o F i shive,
8 YTORED S DHHEDOREE  peelings of fibre from the end-edge of shive,
9 ¥V TDERED S OHEOEE poly-stratiform-peelings of fibre from the end-edge of
B shive,
11 S BEE C OB separation at Middle lamella (ML) plane,
12 vITOEREICET AMLET crack at ML plane on the surface of shive,
DBE
13 thAGEE » 2 YREERSBEZY rupture at between ML and Secondary wall layer,
14 v Hs O okt crooked fibre,
15 | WHeEOE cutting of fibre,
16 | HEMER OYIMY cutting of fibre-bundle,
17 ZEDOMMER many fibre-bundles.
21 | ERflo#H#oREEEm,  ML-remnants peeled from tracheid surface of the op-
SEBLI-ML OREY posite fibre,
22 Y7 OBSHEORE FOM  ML-remnants on the surface of ray section of shive,
LoEEY
23 WHELICBUBER LI 2K exposed secondary wall layer on the fibre,
24 BEML OBWH fragments of ML,
25 | HEMEOMIREEDOBER rupture of cell wall of the fibre,
26 Eomh fragments of fibre,
27 | (RESOFREILEEO®E  crack at the circumference of the bordered pit of
tracheid,
31 JBH#5 U 7o sk decayed fibre,

* : Table 13-1 £J&, See Table 13-1.
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BT 180% (BEREIESKETI64.3%) KET 3,

FURH As 12, THiD L) 0630 TRIEVDE EX 5N E+ABRLTOEDT, BF 7T
i, FERREIC F Ly & LTKRADBEFINTD, v 7OHME S OB COREP 20 S HEROR
B EAET 204 T, AEHOSKEEZZD ZREICE > THRVOTRITVLEHER LI, COX
IRERTR, BERBAOT » 7ORKEORB L EIKERTRETHEEER LI,

36 EEBETEMSICLIHE

By 7OogRICET 2MR%EB 500, EEBTHME (SEM) KL 28IEET- %, BELAK
ZL{DEER, RHBCLICHBTIR B - TWhid, BEEZBREEZNSH0 AHEICEG L L0,
Table 13:1 TH 5, €15 OHEBICEMNHAEDD 1o D3 Table 13-2 TH 5,

CNODRE, CEHTBIT CRIRL - SEM EE% Photo. 1 5 14icE L7,

Photo. 1izid, ABs O LMY, Photo. 2 ici2, ABs OF LMY TER LIz, BEMY 7OEE
{2, Photo. 2 Dk S5ic, ZORED» SHMORBEIMEC > THE DL H 54, Photo. 1 DX iz, i
MEOESBEREERT SDMBE, Photo. 3D ABy DR LY TORFEDILKAIR, 20— Th 5,

Photo. 4iTid, A,Bi OILMB# Y 7OXREERT, MMEMICERME D, B LOTWREIT
T3, 7z, Photo. 5 Tit A1B; DRy 7ORME THROMMD ZRBHBIEZ - TV BEF
PEETE 2, ZOREEIA LK D% Photo. 6 iITRT,

Photo. 7 12 AsB; DL 7@, Photo. 8 i3 AsBs DIk 7ORT, WHEROLBREOKT
BERINh %,

Photo. 9 i3, AsB; Ot 7DFKED, Photo. 1013, AB; ORLEY 7O BHORRERT S
DT, WHDHB LI L & CHE LihRIE (ML) 4538 515, Photo. 11 i3, AsBs DUBHY 70
FEHOURETRT DT, FHEELOEABICEY 2 ML OBEMNEETE 3, Photo. 1213, AsB;
DHHEDHIT, 2WEE (SW) OBMH L c#i#fidsi@s bh 5, Photo, 9 45 Photo. 11 dFID L HiT,
MEEAER LT, HMOFBisE 5L, Photo. 12Dk 51z, ML /R#EL SW MEBEH Uicgifficin s
EWS—FITH 3, ‘

Photo. 13 1212, AsB: DM HDOEREDFI%ERT, Photo. 14 i, AsB; OO T, AL EhiLH
5N 2 HFIBICBASIANE T » 72 A D OB ERT,

SEM ORIMERN S, BLlv 7, kBl Y 7B IUCERBMEORRICONVT, D0 S kR
WEETH D,

D #BEEys

BIKBOBENEF v THERERBINIEE, Fo 7N IMER L THLT 20 TH 2, 20
L EHBINDPTOKEHEL THE L c—BO/NTIR, £OXRE, HIER XK SO THHED R
PETTBCLHULBBL, FHEREL S DT L -7 ZOME, FLYELTHIBINEKS
DOPIR SIS, BOAKEEMEE LT 2D, ZOLDPEEERTOOLEL 51,

2) thREM: 7

FEMy TR, RERER, NTORE, WEBIOKREDG SEMECEEROHKSES D,
BREIRD, BEVNFOREOMBAN 2 HBHMICARTNET 2L ELT, EXBRIRESD,
FLrvE LT sk 2+ %I, TORKR, Y 7OEKEHBML, hisics -7,
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3 BRRHE

PoKIC TS 2 RRMER, v 7, BEHESXCEEORTICERE LTS ML RO B2 S
BHAKPIEB - bDTH D,

4. 1 E

£ FTBICABOTEEO S 2E0 > b, MR, SIARKEH, BAMAK, 7 L4y — LR
BB XUBERBEEMITEERY, Bty 7OERICRZTRHMOKROEELH 500, HEERE
TV, 2EDOX S SEERES

D @Lﬁ/VOOH,E%ﬁﬂwwfnmkwfé,ﬁm%*@@%/7%%ﬁbt&%§ﬁu
F 5 7 DEKEICE U THELIL S Wl v 7OEKE (x) LOMIE, ERI - TREELLIS TR
HliEns b, 2¥0L D REBRALSBONT,

Bk A~Ay TR

y=388.5—0.528-x s (3)
[F¥ As T,

y=31.3—0.372-x e (4)

LS otze MREMY 7% 0T BB VT DEKERR, As TEICROEEBLL -7, TNHDLT
Emd, BEEY IOV EREBT ECD, ﬁﬁﬁﬂé%mﬂmf,wamﬁm$%m%(ﬁ
BESE) DLECT~ETHELEMB LT, LG R A lco0 TR, 7y TORKRER T LR
HHBERBLTELRETHSEHM LI

2) SEM BEOKRHER,D, MLV, hHtEy 76 JCRBRYES LORRIC PV TOHERE
B,

IV E3ILIcRE#ED 5nR— FORE

1.

r DERICHR L ERHL, ERIICAVLERTH D, Bty 72ER UISOERERMEMN TR
Lize CHEMAATHE, Bl SEHETD, EEEFARSHVIHEE B ORACHEELLOS,
WHEL, BELTH - FR—FERELK,

2 R R FH &

a 274k

BRF v 713, SKEN60% DlLic 135 &5 BFRAEE TV, ERBETATNVYF-FT7747
L2 AN, —EOFs— UR%E 300gr TOE, Table 14 ITiRT X578 RETHE LI, SRS,
KRK 9 7 7 4 F 2RO THBER, 70— 32 E5B0MHEE b SHBENERL, RELRE
Lo '

b BB IUCHERK

R U EEIL, Table 15 iCRTLINEET, ¥4 v/ LAY (NK=F) $30REFA Vv
Lz (S K—F) ob, L, BRMERCE - THEER L.

T #— ¥Fi2, S £— FOREHEHEIC, A7V—%T, T7=l%5% (ER®) BmlL, SF—-FLHE
CRMERE TR L 7,
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Table 14. f#f » FHEEBLUB LNV TICET AT —4
Defibration-and refining-conditions and data on the obtained pulps.
1 ¥ o &\ HF
Classification of raw material
A, Ag Ag A, Ay
F» 7DE&KHE MC of chip (%) 66.0| 61,6 60,4| 628 61.7
gi t%r;%iﬁ 7% #& FE Cooking pressure (kp/cmg) 10 10 10 10 10
condition | &AM Cooking time (min.) 2,35 2,35 2.35 2.35 2.35
FEREER  Milling time (min.) 1 1 1 1
sV BE  Pulp concentration (%) 4 4 4 4 4
Bl —% BB Fe&iing (g/min.) 131 150 150 137 131
: st 7 4 Z 7 R
g’ileiriltl:?o% s Disc distance (mm) 0, 32 Q. 32 0. 32 0. 32 0, 32
—w | R Fep%ding (g/min.) 150 — 150 — 150
ond | T4 A7 B _ _
o Disc distance (mm) 0.31 0.31 0.32
#ENE  Pulp vield (defibration) (%) 91,7 85,3 86,1 89.5 87,4
jiod # Defibration (KWHj/t-chip) 639 587 553 627 604
e H| —OkE: lst refining (KWH/t-pulp) |1, 001 579 326 621 1,205
Power — s . — —
consumption Zk¥E®: 2nd refining (KWH/t-pulp) 404 313 409
5t Total (KWH/t-chip) [1,930 1,080 1,100 1,180 2,020
T —k R —RIERrs  After lIst refining (sec.) 14.5 19.5 14.2 19.0 19.0
Defib. TIR¥ERER  After 2nd refining (sec.) 14,5 —_ 16.0 —_ 24,2
freenes | o # End (sec.) 14,5 19.5| 16.0{ 19.0| 24.2
R16 (%) 31,0 37,2 29.6 37.1 37.9
16/24 (%) 28,4 24.3| 23.6| 247]| 21.1
ssséb\é}ﬁ 24/48 (%) 16,7 15.8| 21.6| 14.1 13.0
analysis | 46/80 *® | 68 9 s3] se6| 21
80/150 (%) 1.9 .0 2.9 2.6 5.0
P 150 (%) 15.2 12,8 14,0 15,9 20,9

* ; Table 9 K, See Table 9.

c #H—-FOHE

R—Fi, 65%, 20°C TH 10 AMBE LD D, dhiFEERIL, 18 5cm, s 15cm, HNEHE 50
mm/min. THRER L, P9 3E5E, tFBERNERSB TR LU TRD 2. BukiBi, 10X 10cm
DOHEF TV, 25°C, 24 HHREHOPKEE BKESBRRERE L, GEMTRIIE, BL15
cm, A/¥Y 6cm TRIEL, BER, 7 AAVEEHTRAELY,
= B B R

3:1 s 70 SEM iz & B 8%

HE Y 72ERUEOEETREB LB &, BIEREMER LR FREBRIKERE LI wricon
T SEM #E&E%217/V, €DEHE% Photo. 15~Photo. 20 it7;RL 7,

Photo. 15 (JR¥ Ay 3 KU Photo. 17 (JFk} Ag) T, TR7 VY Frov P ORBEIHEREREL,

3.
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Table 15. »~ — F # — F O # & % #
Manufacture conditions of hardboard.
/Nn— FR— F Hardboard
AN
WEaE | B O # | FyN-—F
Not sized | Standard | Qil-
tempered
Hl = Sign N S T
. 157 47w s A Parafin wax (%) None 0.5 0.5
*)'é{i;ng& 7 = / — VKl Phenolic resin (%) None 0.3 0.3
WE s F Alum (%) 3.5 3.5 3.5
=] 0,
#E & B Y=Y B Temp. (§9) 183
Hot-pressing | FENA YT Y a—Jv Pressure schedule 50—10—50 (kg/cm?)
condition R 4 & 2 —n Time schedule 30—180—210 (sec.)
B WM {= # Linseed oil (%) None None 5
’ﬁmﬁrii " E Temp. &9 None 150 150
iz i Time (hr.)) None 3 3

hREECEERAE ¢ - o2 ML HBE TE . L L, BEE Ay Tld, Photo. 18 iI5RT &L ST,
AT DRI, BHEMEC > T3, HMREMMBELTHL D 3N bDbBR T,

Photo. 16 (F¥} Ag), Photo. 19 (F¥l A) 3 LU Photo. 20 (JRkl Ag) Tid, BED S - Tkl
BRE U iciedicTE ML OBESEETE/, & 5iC, Photo. 19 T3, EEFLFEODOBR, Photo. 20
TREEFICH > ) Y IRIEVHER T E .

Zhoil, BETEZOLHD TERSh TN AL IiE, BEE(bick 25 bosiEinEED ML-SW
M LUBARIETREID, TOEREEELTH 20 TRV LEHRL

3.2 ®— FO/E

N—FH— FOWER, Table 16 KRTLIIC, H4HHMEE b, FHEEBERFEE GEINEE)
o N

B EE, N ®— VTR, BEE A 2k, JIS-S 350 L bo#sT, hThd, FH A BLU A,
D F— Fif, JIS-T 450 Pl Lo S e LT,

S ®—FTIE, VTFhoORERES T450 L Eogasish, TH-FTiR, SF-FLOEBETS
-1

Bok#Eid, N - KT, JIS-S200 DKETH B 30% LDENA, SH— FTiE, FE A, A
A— 1T JIS-T 450 DKH#E 209% & 0 % < DEKEES BO BRI 2 05, € DD Bk TIE 20% BT
oty X0, BH A OR—Fik, AEAR- FOBREBICSRTEHKEEZETEIHRTH 57,

APV IRF v O HRE, HEAFET <T@ Ok, FEH AT L KBEETH -
1o

T £— FTid, iR s BokRoHET 5&, JIS ARELD, FHEOZRLIELE 51,

3.3 #— FOREMOBERK

F— FORIMLHESRS LV L8 BRT 2 BEE RAWKRHET 279, Fig. 14 ZRbdisc
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Table 16. N — K K — F
The properties

i R B Bending test

JRE*%L & K % % E E—— =
aw 3 Y v 7
ma- MC Denscity Modulus of —HSS e} ﬁE Modulus of
terial rupture tgem tch elasticity
€9 (g/cm?) (kg/cm?) streng (kg/cm?x 109)
MM EN— FK—-F
A, 7.1 (0.16) 1.02 (0.006) 404 (15.0) 396 (15.8) 39.8 (2.1)
Ag 6.6 (0.10) 1.03 (0.008) 551 (41.0) 535 (37.9) 49.2 (2.1)
Ag 6.8 (0.14) 1.02 (0.008) 444 ( 8.9) 437 (9.7) 38.8 (0.4)
A, 5.9 (0.12) 1.06 (0.017) 312 (19.2) 296 (15.5) 37.5 (0.7)
Ay 7.0 (0.12) 1.05 (0.014) 543 ( 8.4) 518 ( 9.5) 49,5 (1.5)
2 N — F K — F
Ay 7.0 (0.11) 1.02 (0.010) 549 (25.4) 537 (23.4) 39.2 (1.0)
Ay 6.6 (0.06) 1.03 (0.010) 604 (35.2) 588 (32, 4) 45,7 (2.6)
Ag 6.8 (0.04) 1.02 (0.010) 499 (17.6) 491 (19.7) 37.0 (1.2)
Ay 6.5 (0.07) 1.07 (0.008) 600 (18.4) 561 (14.2) 48.2 (1.2)
A 6.8 (0.07) 1.06 (0.007) 655 (22.4) 621 (21.7) 48.2 (1.2)
AN F U= Fn— FR— ¥

Ay 6.6 (0.07) 1.06 (0.007) 756 (19.6) 712 (22.8) 49,4 (1.8)
A, 6.3 (0.12) 1,08 (0.008) 719 (23.4) 669 (20.9) 51,3 (1.7)
Ag 6.5 (0.10) 1,06 (0.015) 659 (25.0) 623 (21,0) 43.5 (1.8)
A, 5.2 (0.08) 111 (0.011) 652 (19.8) 586 (18.5) 51,9 (2.1)
Ay 6.4 (0.04) 1,09 (0.024) 788 (30.6) 724 (18.7) 53.8 (3.7)

*1 ; The index of bendable ability were calculated to divide the modulhs of

rupture by the bent in

*; FEMARAMEREMIE: T4 5, Parenthesized number is the standard deviation.

)

kg-cm

cm?

(

ik

Impact bending strength

20

0

35

T
40

iy rx

Modulus of elasticity in bending X103 (kg/cm?)

Fig. 14, g Ssihf v v &
The impact bending strength vs. the
moudulus of elasticity in bending.

3, FHOBEICE - THEMED Shi,

fhify v 7E (EB) & FEHE (IB) M Lb
B sD (FK Ay OF— F), EB %L, 1B
BEHEHFHN SO (BE Ay DK~ F), EB#H
{, IBhi# b0 Bk A BLU A 0 H—
¥), EB & IB & 3icgad o Bk A o
—F) Thote,

—fgri s LTanl, ¥4 OV rmaEie
SO IBBRLL, A4rF v —QEicLD,
EB Asign L7z,

B3 KT, BEO/NSVLHoihiFP
T LEEKRT 2EMMETH S, EB OB
He FREFICCNVEREZZDT, TH— FiZ,
N:S K- FROHFIK KBt BRD 5 b,
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) e "
of hardboards.
TR TR
24-hrs. immersion A X
‘ﬁib;’%?éf?ﬁ &Wﬂi ® %EJ%EE@K Impact bending = B
ndex o ater ickness
bendable ability*Y|  absorption swelling strength Hardness
(kg/cm?-cm) (%) %) (kg-cm/fcm?)
Not sized hardboard (N-board)
216 (16,0) 51.3 (0.9) 31,0 (1.0) 18.9 (1.94) 2.4 (0.16)
233 (17.4) 45.0 (1.6) 27,0 (L.7) 9.1 (0.88) 2,6 (0.31)
184 ( 6.9) 50.7 (1.1) 30.3 (0.5) 11.6 (0.89) 2.4 (0.14)
189 ( 3.3) 40.6 (1.3) 30.0 (1.7) 15,0 (1.73) 1.7 (0.17)
245 (14,9) 45,4 (1.9) 45.4 (1.3) 15.5 (1.03) 2.5 (0.23)
Standard hardboard (S-board)
177 ( 6.4) 20.4 (0.6) 18,4 (1.0) 11,8 (0.95) 2.1 (0.22).
250 (17.6) 18.1 (0.9) 16.6 (0.8) 5.7 (1.00) 2.7 (0. 40)
168 (13.9) 20.2 (1.0) 18,9 (0. 4) 8.3 (0.64) 2.1 (0.33)
229 (13.2) 13.7 (0.4) 14,5 (0.8) 10.8 (1.34) 2.4 (0.33)
222 (8.0) 17.8 (0.2) 18.2 (0.4) 11.3 (1.18) 2.5 (0.23)
Qil-tempered hardboard (T-board)
298 ( 6,3) 12,9 (0.6) 13,6 (0.4) 12,8 (2.66) 2.4 (0.38)
345 (14.9) 1.3 (1.0) 12.1 (0. 4) 6.4 - (1.22) 3.1 (0.37)
270 (13.3) 14,9 (1.2) 14.3 (0. 4) 7.5 (1.06) 3.1 (0.45)
231 (13.2) 8.5 (0.4) 10,8 (0.7) 12,3 (1.14) 2.4 (0.39)
317 (27.4) 11.6 (0.2) 12,8 (1.4) 10.7  (1.22) 3.6 (0.31)

bending test.
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Explanation of plates

AsBs OfF bWy 7D SEM 3, BHNEDOESBREEERT .

SEM of a floating shive A;Bs; shows the even surface of ray section.
AB; DR LY 7D SEM i3, ZDOHRME» O OWMMORHBEERT .

SEM of a floating shive of AB;s shows peelings of fibre from the surface.

ABy D LMY 70D SEM {3, ML THbLNWIREERT
SEM of a floating shive of A;B; shows the surface covered with ML.

AB OBy 7D SEM i3, £0FEED ML Bk 2BHETRT,

SEM of a sinking shive of AsB; shows crack at ML-plane of the surface.

ABs OBy 7D SEM B, ¥ 7OFKMD» L OMMOL BRIFERT,

SEM of a sinking shive of A;Bgshows poly-stratiform-peelings of fibre from the
end-edge of shive,

A;Bs Dby 7D SEM i3, Photo. 5 OfEAIRT,

SEM of a shiking of A;Bs shows the detail of Photo 5.

AgBs DIEBMEY 7D SEM I3, 20 Y 7Hh o DMMEOZ BRI ERT,

SEM of a sinking shive of AsB; shows poly-stratiform-peelings of fibre bundles
from the shive.

AsBs DibEEMEY 7D SEM 12, 20 Y 70 OMEROL BB ERT,

SEM of a sinking shive of AsB; shows poly-stratiform-peeling of fibre bundles
from the shive.

AgBy DI 1> 7D SEM {F, KxIOMMORBEREH S ORI L /2 ML OEENZE

RTo
SEM of a floating shive of A3B; shows ML-remnants peeled from tracheid surface

of the opposite fibre.

ABs O E#Ey 7@ SEM 12, ML OBREHETT,
SEM of a floating shive of AB; shows ML-remnants.
AsBs DM 7@ SEM 2, ML 0BEHERT,
SEM of a sinking shive of AsB; shows ML-remnants.

A5Bg @ﬁﬁ@ SEM }iy ﬁ&l‘ L72 mﬁ%/ﬁ—;?—o
SEM of a fibre of AgB; shows exposed Secondary wall layer.
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AB, OgiftR® SEM i3, ML OBEHEPERT,

SEM of a fibre bundle of AgB; shows ML-remnants.
AB, DD SEM i3, MfaBEDBBRERT,

SEM of a fibre of AsB; shows rupture of cell wall.

A, DR O SEM i3, ML T@#bHbh TV 2 RKEETT.
SEM of a fibre bundle of A; shows the surface covered with ML.

As DHMED SEM i3, ML OBE®HERT,

SEM of a fibre of Ag shows ML-remnants.

As DEEMEE D SEM (2, ML THbIh TV 2HEER T,

SEM of a fibre bundle of A; shows the surface covered with ML.

Ag OHiMED SEM 13, JEF L-HEDREZIRT
SEM of a fibre of Ag shows the surface of decayed fibre.

A, Oi#MED SEM B, (REFOERELAECE S BHRERT,

SEM of a fibre of A, shows crack at the circumference of the bordered pit of
tracheid.

A OHiED SEM 13, (REBORRELARMCEE 2 Y v/ RES LU ML 0E#EY %
T '

SEM of a fibre of Ay shows ring-trace at the circumference the bordered pit of

tracheid and ML-remnants.
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On the Pulping of Sugi (Cryptomeria japonica) Chips as Raw

Materials for Hardboards by the ASPLUND DEFIBRATOR

Iwao Suzukr®

Summary

The use of Sugi (Cryptomeria japonica) chips as raw materials for hardboard after defibra-
tion by the Aserunp DerieraTor has increased in recent years. The formation of the shives, es-
pecially the floating shives, and the debiris in the defibrated pulp has became a big problem.
To obtain information about these problems and find solutions to them, several laboratory
experiments were conducted as follows. ‘

Part 1. On the pulping of Sugi chips with bark

In an attempt to reproduce the floating shives during the laboratory defibration and to
enumerate the contents in a convenient way, Sugi chips were defibrated using a laboratory-
type Aspruxp DgriBraTOR.

1. 1 Experimental procedure

A pulping experiment, as shown in Table 1, was carried out useing a simple split-plot
design (split by factor A) with two replications. Factor A was the defibration conditions,
and factor B was the moisture content (MC) of chips. After the defibration, when steam had
been released from the defibrator, the defibrated pulps—such as ones used in the mensuration
of the pulp properties—were sampled from the defibrator housing without dilution with water,
and then the pulp was stored in a polyethlene-film bag. The shives content was measured by
the flat-screening method. The floating shives content was measured by the gathering method,
with filter paper, from the surface of the pulp slurry, and the cold water extrative (debris)
by the 1G 3-grass-filter mothod. The colour difference of the efluence which was passed through
the 1G1-glass-filter was measured.

1. 2 Results

1) The pulping experiment successfuly reproduced the floating shives, and the enumeriza-
tion of the contents had been established with simple- and easy-measuring, therefore, this
knowledge enabled one to study the formation rule of the floating shives. The relation bet-
ween the MC of defibrated pulp (x) and the floating shives content (y¥) was found, and the
following experimental equation was obtained,

y=1173—0146x e, (1)

The floating shives depended greatly on the MC of defibrated pulp after the difibration.
However, the MC of defibrated pulp, as shown in Fig. 1, depended on the MC of chips used
in this experiment and the defibration conditions.

From the above results, it is concluded that in order to prepare floating shives-free pulp,
the MC of the chip should be 60 percent (wet bases).

2) The analysis of covariance, which was calculated by means of the power consumption

for defibration as the concomitant measurement, was examined. From these results, it is as-
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sumed that if the defibration of chips is sufficent, the shives in the defibrated pulps may de-
crease as the MC of chips increases. And, from the above results, it is concluded that, in the
future, work on the problems in defibration of Sugi chips can be limited to a matter of the
floating shives.

3) According to the results of the screen analysis (see Table 6) and the compressibilities
of the shive-free wet sheet (see Fig. 11), if the defibrated pulps were additionally refined, the
defibration with the high MC chips would be expected to produce a pulp of acceptable quality.

4) In a process of manufacturing hardboards, the problem of efluence cannot be avoided.
Therefore, to study the treatment of the effluence, a filtrate was prepared. The colour dif-
ference of the effluence, as shown in Table 4, was measured directly after the discharge (4 Ed),
after settling the sediment for 24-hours (4 Es), and after centrifuging the sediment (4 E?).
The colour difference due to the materials that are difficult to precipitate could be expressed
as a formula : 4 Es — 4 Et. And, these materials, which increased as the MC of chips increassed,
were presumed to originate in the bark. The bark was expected to contain the polyphenolic
substance. Therefore, the alum-lime-treatment of the effluence was examined. As shown in
Fig. 9, stable precipitation was obtained under the condition that the efluence was adjusted
to 4.0~4.25 with alum, and then the pH value was neutralized by addition of Ca(OH) powder.

Part 2. On the pulping of the mixtures of dry and wet chips

In the board factory, dry chips and wet chips are supplied separately. These chips are
mixed, and then the defibration is carried out. In order to study further the formation of
floating shives, the defibration of these mixtures was examined.

2. 1 Experimental procedure

A pulping experiment, as shown in Table 7, was carried out using a simple split-plot design
with two reptications. Factor A, the split-factor, was defibration conditions, and factor B was
the mixture rate of dry and wet chips.

2. 2 Results

1) The relation between the MC of the defibrated pulp and the floating shives content
was found. The experimental equation that had been obtained in the Part 1 experiment, was
again observed. Therefore, the same discussion given for the Part 1 experiment may be ap-
plied to these experimental results.

2) The floating shives content increased as the percentage of the dry chip increased. It
is seen that formation of the floating shives was not dominated by the unevenness of the MC
among the chips, but was dominated rather by the unevenness of the inside of the chip at the
fiberization.

3) It is interesting that the pulp yield was increased by the defibration of the mixtures
of dry and wet chips, in comparison with those of the Part 1 experiment. This problem shall
be further examined in future work.

Part 3. On the pulping of the classified chips

Since various kinds of raw materials such as thinned trees, standing withered trees, used
exterior wood, coal-tar creosote impregnated telegraph poles and interior used wood (posts
and beams of wooden houses), etc., are supplied to board factories, the defibration of these
materials was examined in order to study the formation of floating shives.

3. 1 Experimental procedure

A pulping experiment, as shown in Table 9, was carried out using different sorts of raw
materials made of Sugi. In the case of A;~A, this experiment again used a simple split-plot
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design with two replications. Factor A was classification of raw materials, factor B, the split
factor, was defibration conditions. Material Ay was also investigated.

The wood analysis of the raw materials (see Table 11) and the properties of the defibrated
pulps (see Table 12) were examined. And, a study of the floating shives, the sinking shives,
and the fibre bundle by means of a Scanning Electron Microscope (SEM) was conducted.

3. 2 Results

1) The relation between the MC of the defibrated pulp (X) and the floating shives con-
tent (Y) was found, and the experimental equation, of the form obtained in the Part 1 and
Part 2 experiments, was observed.

In the case of Aj~A,

y=385—0528x e, (3)
And, in the case of Ag,
y=313-0372x e, (4)

2) According to the results that were observed by SEM (see Photo, 1~~14, and Table 13-1
~13:2), these inferences follow :

(1) In the case of the defibration of the low MC chips, the water, which was introduced
as drain in cooking, permeated insufficiently through the chip. Consequently, the shives were
separated from the chip in the shape of the even surface of the ray section, accompanied with
a few peeling of fibre from the surface, the end-edge, and the side-edge of them. Therefore,
this state left these shives to the drying condition, thus, these shives became the floating ones
in the pulp slurry. On the other hand, the sinking shives were separated from the chip in
the state of polystratiform-peelings of fibre and fibre bundles from the surface of them, ac-
companied with many peelings of fibre and fibre bundle from the end-edge and the side-edge
of them.

(2) In the case of some defibration conditions, a part of the sinking shives and fibre of
Ag, A and As was ruptured between the middle lamella (ML) and secondary wall layer (SW),
and was accompanied with ML-remmants. Thus, these ML-remmants became the debris in
the effluence.

Part 4. The manufacture of hardboards from the Sugi classified chips

The floating shives-free pulp was prerared under the pulping conditions expected to produce
pulp of acceptable quality from the raw materials used in the Part 3 experiment. The defi-

brated pulp was further refined, and the hardboards were made by the conventional wet pro-
cesses.

4, 1 Experimental procedure

The chip containing moisture content of about 60 percent, as shown in Table 14, was de-
fibrated, and the pulp was additionally refined. The stock was controlled by the freeness and
the screen analysis of the pulp, and then, the hardboards were hot-pressed under the conditions
shown in Table 15. N-board as control board was not sized; S-board was sized with paraffin-
wax and phenolic resin and subsequently heat-treated; and T-board was oil-temperad S-boards.
The fibre for board making was examined using SEM.

4, 2 Results

1) As shown in the SEM photographs (Photo. 15~20), the ML-remnants on the surface
of the fibre, and the crack and the ring marks at the circumference of the bordered pit of
tracheid were observed in cases of degenerated raw materials, A; (Photo. 16), Ay (Photo. 19)
and Aj (Photo. 20). It is thought that the degradation occurred between the ML and SW of
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the cell wall, and the circumference of the bordered pit of tracheid.

2) All sorts of raw materials were made into hardboards of acceptable properties, as
shown Table 16. And those hardboards—e. g. S- and T-boards—met the Japanese Industrial
Standard (JIS) for hardboards.

3) From the results of the study on some properties of hardboards—e. g. modulus of
elasticity in bending (EB), impact bending strength (IB) and index of bendable ability (IBA),
the difference of hardboard properties caused by the difference of raw materials was observed.
The Agboards showed that EB and 1B were weak, but had a good IBA, and Ay boards showed
that EB and IB were strong, but had a poor IBA.

Conclusion

On the basis of the data and the consideration obtained on the Part 1~Part 4 experiments,
the following reccomendations are drawn :

1) In the case of pulping of Sugi chips as raw material for hardboards by the AsrLunp
DeriBrator, in order to produce pulp of acceptable quality and free of floating shives, the MC
of the chips should be about 60 percent (wet bases).

2) Sugi wood is available as raw materials for hardboards. But, according to the kinds
of raw materials, the proper countermeasures—e. g. the treatment of effluence in the Part 1

experiment—should be required.
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