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Chipping and Pulping of Decayed Woods
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By WEFTH A oor FIE RIS

DI EHEEAIZ L 5 THRIUL
B LW ETHY, TDOLIIIC
LTwAiZhmnbbd, FAROD
FE Lo v AR L R

W IR ERRELTH D,

BIX "FAEBFLE LB S *61?5*53Li<®‘?_
T R LT Fig. 1. Pile of decayed logs at the wood yard

of experimental lumber mill.
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HHEDHSPRLBETH B & LiclPhiEinbinv, Lo LE&R2 S, JLHEED LKA
MEDEEAEHEDTD 2w, REHOGEY 517 s\ KO FEFEEARTLE Th -
T BEDL2BFiHEL - & LERMTFIAT DD, DL RHENELTH LY
E2DFNRRTHDEEZTIOMELEDTHLDTH S, LREBFHIZL T LR
FEOPMREIPBEAEL L LD, ZTOFICIBFHLIELVWHROBRLEZ ATV 50T,
BRI OB L RBI L DEBEE L2 T A EnHE Ly,

IsE, COWERITIRSICY S Tk, AERECL, 12 A0KEFCL2A2HbET, KA
EXWEMTEBEKROKRE LI U, BT RFER, BARF IS L AL EEN, BEHC
BEILTTFED, &ICHEMARID Y o TR BB SR EE Y /- T R,
FRRREFCKTLERC X LT, BYEREFHOFAEEEN, EhdTFENCT L
AL rFEELLTECTS R, $RERECKTAEBOERBE), LT Av=1<sx
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Ehote, ThbBROMBERCE T 5,
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Aokt LK, WEhb hE RS WEL T EERG FREEXOLOTH S, 1967
F12 Adkitls L OBRM THEE» LRI L i, No.1~No. 6 ¥ TR TRFEAEE THEO L
B 3~4 FERBBE IR T KDOF R, BE7 hxy =Y & b PV ETEELR (1
FE b FEK) i, RTFEEEXE20RHL LA L CGRRE L DTH D, Zhb o
F—EBRCLTHEIRCRLL, BFMEBFETRD LHEO6M~E2XDOL5THom, o
RICFEL CTOEEEEE L FRE, MRERL S X ARER T 5 LB, Mo
JEFIRAE (R 3 X OREWIH) 2Bl LT, TOBECILBHTHD EBIELL, K
= VENARD S, FOTHBG CTHHRARE FICIKIL, €341/ 3007 OHEA R EF
HBRxNhB LA, BEIADL IV vERA R rRIBBEHACHLUSD Lrote, ks,
BEZOBWEYSERET 5 Z &8 TERL,

THIJZYREH: BE187m, MWEEES33cm, B4AI0ED, Loy EBRO%
BhiEVWEERBEETKTH - oo M 0677 m’, AKEHBOBEEEE 042, K5 478% ©
Hot, MEXE2ZRDLS5THB,

EEAK No. 1: AKX FAEETIBO L 5ic S~4 FRIME Lo o DEE 85.6 cm,
KOBER80I9em DRVAKT, RX25m Thove, BEERTLCHEL, L L TARRE
XA HF &Y (Gloeophyllum sepiarium), 4 = 2 7 3 & 4 (Fomitopsis roseozonata), =#
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Table 1. Samples
[E] £¢ Diameter x K 4
AMES ) i - I 8] x n ; EHEEE
Sample No. | Wood species Fungus species Decay type Butt end Top end Length Moisture Density
(cm) (cm) (m) (%)
B 2 M T h=S =y — 33 (BE) ¥ 150 £ 18.7 () 47.8 0.43
Akaezomatsu Sound (Breast- | Age, year (Height)
spruce height)
No. 1 P " FHAH T Ky ua“:vlﬁéfﬂ
inner . Lignin-ric 34.4 0.37
y=77 187 e > 856 80.9 25 >41.9 >03.2
No. 1 % ” A AT & H 52.0 0.23
outer
No. 2 B ” {7:07:‘5’/' "
inner .- 439 0.26
FAATT AT > 733 68.6 25 >27.2 >0.27
No. 2 4 n 49.9 0.27
outer
No.3 W " EN VAR Y, e — ARER
inner Cellulose-rich . 38.0 0.31
> 69.6 62.9 2.8 >43.6 >0.32
No. 3 4 " 50.5 0.33
outer
No. 5 " ¥y =7 7 3 Al ) S = vERER 34.5 28.3 19 49.5 0.25
Lignin-rich
No. 4 | — ” 313 245 2.7 48.1 0.31
Todomatsu fir
No. 6 ” FH AN TF Yy " 44.6 37.1 2.0 42.2 0.27
) ¥ ” EIY AN T h e s E el R
Todl;)matsu IR LEVESALRY “Normal-like” S 38 (B
utt (39 155) =
‘ (Breast- — 20'&@“;’?) 56.2 0.36
FF " FymaRyrElF " height) eight)
Todomatsu
top

1£18

BHXMYEBESHEY BRI

18 FLl0H¥
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F2R @7 r= <y HoR K
Fig. 2. The sourd logs of akaezematsu spruce
Picea glehnii MAST..

F3IB SOmizEULhi@lR7 v =V =y Ak
Fig. 3. The butt end of sound logs of Picea
glehnii cut down 50 cm long.

BAR sy EvsRcEsh e =<

Fig. 4. Sound wood of P. giehnii for chipping.
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HESR WEIhioFy 7oL EROWE NI
Fig. 5. A pile of screened chip and the box
for measuring volume.

%6 Ak No. 1 KoK Ao Rk
Fig. 6. Top end of sample No. 1.

HFTE No 1 iAo
AT S A 8 SRV N

Fig. 7. Sporophores of Gloeophyllum sepiarinm
grown on the surface of sample No. 1.

R L% A
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%8 Akt No. 1 056 1 o 351 85I 1 o Ji5 45 4K 1ig
Fig. 8. The appearance of new cross-section
of sample No. 1 at butt end.

F9F  #H No 1 ofElmoREd —-
(R D KO 57

Fig. 9. A longitvdinal section of Sample No. 1.

RESHEE BED P

Gl B L | ] T 1 [

o | o ——— i v s | fio . 1]

HEI10E  #k No. 1 oo
Fig. 10. A longitudinal section of sample No. 1.
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EIIE A No. 1 oftirimoikE

Fig. 11. A longitudinal section of sample No. 1.

#12E Wkt No. 1 ol
Fig. 12. A longitudinal section of sample No. L

TP NIE]

A 7 3 &% (Trametes odorata) O TRV HGEEL, HBOEMBIVHTHOL S THo12, =
NOKABRGWTE L8N, MUT2LHIM~BIL2HMOL S TH- T, BEFHIATIE
BT e DA T 525, [WHE A 25 L ZE SRS EIE FEms @ E R Tute, BT
(RS 037, AR 0.23 TH - T, BEMIZ BT, M hEsEATED, &<
ZAEASB U D L2 EN G bR b, KOEATH 34.4%, s 52.0%, V541.9%
PIE R L 0 2RO EBETH -7, ik, ali
No. 1 1255/ B2 R S TR TR ) 7= vIERGEH ORI B Z T RMETH - 12,

ok No. 20 ALK L Noo L&Y LD LB HE SR ThH- b DT

FAH, TTOBEET33cm, KAOEEEBO6cm TEX25mn TH- 7o, BHUEIERIZHEL T

&, PUROKSAME L T2 » T b,

Tt MIORBIZIZr =27 1 25O THEENEELCEE LN L, REUNAOHEERmDO L ZAH L

IAEFAAN T 2 rOFEENEEL Toie, BFOIGE L No. 1 oG LTk D, AR

i (8 14 X)) s L OWERE (15 XN~ 18 (X)) I b b & 912, (& A E NSRS
LTWB L5522 bit, BFEEEIRT 026, 7820027, 027 <, A5,
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F13E Uk No. 2 KO KPRz 54 L 722 T30k
Fig. 13. Sporophores of Fomitopsis roseo-zonata on
the end of a sample No. 2 log.

F14E K No. 2 o8B o xR e
Fig. 14. The appearance of new cross-section
of sample No. 2.

£ 15 2okt No. 2 o fgt iy i oo IR fi8

Fig. 15. A longitudinal section of sample No. 2.
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%16 okt No. 2 o b o R iE
Fig. 16. A longitudinal section of sample No. 2.

oo

£17TH ¥ No. 2 oo k&

Fig. 17. A longitudinal section of sample No. 2.

g

HISE Ak No. 2 oHEHTH o IRE

Fig. 18. A longitudinal section of sample No. 2.
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439%, /i 499%, VI AT12% THoto, BEL TORBAEIIVLTRL Y 7= v ERER
DEF B ZTHTH - T2,

HERK No. 3: AL KL No. 1, No. 2 WiRIcHBicHBEEIA T, DTH B, T
AFEE69.6cm, KOEEG629cm, £X28m Th-1, BILITELICHEFIA T 72 (519
(%), AKROROMIZIE LY v ZAROFLAEHH TR b, FORTITIETLTHY 7= v 3 h i
VR R R r e m — 2000 F o Tovte (320 K), Z ORMIL, T e R
S s 3w g (Cryptoderma yamanot) WAZHEE T, WM ER L THE2CEH L TE ),
TMANZ BB O FRUNEFE L L Tode, Fio, BWE (21K, $£22K) 123 v v XROBE
HHENIPNE > & D BBt RREEEILAE 031, M 033, 1 0.32 Tonde b R L

%19 AF No. 3 Ko 4L, Tk
R e PN N I

Fig. 19. The appearance of sample No. 3 log
with trace of sporophore.

A K No. 3 o @il o BAIRE, My he £
B—ADDEoslRry | BERIZALR D

FE20H

Fig. 20. The appearance of new cross-section
of sample No. 3. A lot of white
rotted pocket is visible.
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521 Ak No. 3 o it i

Fig. 21. The longitudinal section of sample No. 3.

5 22 Bt No. 3 o THREKF LSO
LR NN
Fig. 22. The enlarged photo of longitudinal
section with an in section of sporo-
phore in sample No. 3.

TWB I ERRLT VD, KPR 38.0%, 4HA 50.6%, |1 43.6% T, No. 1 MIRfE
LEBHBTELLMT I, Tk, =1/ asrhrikffENger e — 2AREROEN % 13
ITIEPETH D,

sifk No. 4: KA RG24 958 THO LERCRUEERILE S T b Ve Y LR
F5, TOBER33em, FAOBEME245em, BX27m Tho7, Mz No. 1, No. 2 |[nlk
SEAVCAIBEL, KARDLCHE (B) A H» Tude (823 X, WAL ) 7 = v BT
R T, THEREDE LT A BRIk, MNIHEE X0 L5 Th- T, W
A B IUET ICBUALL, SFCRAT G, AKEHEOKIFL481%, FRIWIE
031 CTdh -1,

stk No. 5: Akl #EFEETEHO B JEERE Shi7 2= <= Y KT
b, THOEME3MS5em, KNEFE283cm, EE19m Th -7z, Bkix Noo 4 &gicse
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%233 ¥ No. 4, No. 5, No. 6 4

Fig. 23. The appearance of sample No. 4,
No. 5 and No. 6.

%248 ## No. 4, No. 5, No. 6 oK R DIRE
Fig. 24. The top ends of sample No. 4,
No. 5 and No. 6.

SHEEL Tt (5231), KPIILy =27 3 2y OTERENEMESE B 24K) LTw
too JEFOWREEL No. 4 LTk b, %26 NEWHTHONS X HIC, RARIOREDRE
By, BREERICRA TG o, AREEOEEEEIL 025 C, BHOXLELELN I
LERLT WA, Kt 4956% Th - 1o,

sEF A No. 6: LA AL FEFEE IO FBICHTFERBTE SN TH- L D TR 5
L No 4 iz X<l Fey LAk THH, HEFEAMbem, KOEFETLIem, K&
20m THh -1, KBhkiz No. 4, No. 5 LIiEEaICEIBEL, KROWFAHM-> T GB
23 [K), MADEEITILFHAHTF 2 r O FEENEEL, MOBHREL WY 7=
AR A R LT fo, RS VEHENT (GE 27T X)) TABRA L O, —HOARA R IOERRI
HLUBLUALEITRA TV, AREHEDOEFEREEEIL 027 THAOI LTI LW &%
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CERHTIERE B2 E WS

BE258 Uk No. 4 ol

Fig. 25. The longitudinal section of sample No. 4.

526 okt No. 5 otk =

Fig. 26. The longitudinal section of sample No. 5.

B Ilr --- e -

FE2TE 30K No. 6 o #wim
Fig. 27. The longitudinal section of sample No. 6.
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F29E SO0cmiEULhz b P Y AR
Fig. 29, The butt end of logs of decayed Abies
sachalinensis cut down 50 cm long.

LTS, KL 422% TH - 71,
PR VEMAR: 5 206m, fgesE %38

E28E =:ivasavhsroTHE
[G)F 2 Eh M- e g TR VA cm, £ 3 WS 3w Ay OTREENEL L AR

AbB DAK, EMFRIE T, ZOEICHEW IR OB AR B (5 28

THRER R D
Fig. 28. The log with sporophore ), = O ARG L0 FET0em 2 &

qf Phellinus hartigii from CHBA & TERER L 7o, ALKIETERICHEWL &

living tree. The Sporo-

phore is seen in the mid- A E AL 2 2w i (Phellinus hartegii) 12 X

dle of the left log. TR, BEPBIE I Y ~bvE <A &4
(Bondarzewia montana) (25 5\t UL LB ORAR R BRI, & SIZHKRD Effa o
tFw e 2 & e B (Sterewm sanguinolentum) (2 X L @M, = IV 2 v AL b
RS LT AR ECE TR, SOLEMIELLTCFvr 22y 2V FICL- TIREALER
HEI R LT (5 29 1K), AR SR OEREILE 036, K511 56.2% T - 1o,

2. R A

JERTTL O JE R A F RN L Ie R F v 73S0 7O Ig o 1o 6y, 7 OlES
WECED Y 5 CHET LR T 5l TEBLEFBHALNOERME, ok

R S DS L L DI T B D LA E L, £ O L 5 7 B D, Rk
&, J—El, KSR o e LTz 88 IE L Thlen, BEMTITZDOER
Phaele sy 22 LIXTERD T, £ CH-SEoM T, BHoREY, R—BRTik

Mﬁwwmﬁﬁﬁééiik%%ﬁﬂ&&qtcQW%K%®%%ﬁ&%O?KﬁTO

A, FyTORVEAFE

AW D B LA FH S, A7 olECHEicE DL ) hipBr RiETrE, B2
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MEDE, BAHBOLETEATLLOTHENE, Fv v/ DERFIITELRETEL
{FBrsicobdt, HO0R8KADOWIMBOEEN 48in DF v < —T, 55kW
DE~F—FAVT250rpm OEXCEEZ L, Fv 7ORIX20mmic—E L, 9
LTYEILETFy 7RBIRA 7 ) —viIE bR, BLZ3BXdmmOLWErEHAL, L
FASXAEmMm DSBS MO ABF» S L L, 45X45mm OfEF- b DE XA
FE LI, TRAEFROREBILKICOWCDF y 7RG EIODEDL > TH D,

a FHIJVZYDREH: H30cmOFITHRIEINAICAKRE, FTFTOOEZ H M
L bem DEXDOMKELERML, IHLLThhrH50em & (WRDOKRIA0emiTind X
512) b~3cm DEIOFRAERL, ThEFhOWAckF5HAROKS, BEBELHE
Lic, ¥FRHBELEAKROEARDEED FHEICAKDORIZEHT L OX L DOHKRDOME
ELlt, U LAEARAERNTHBALETREIROL S THBH, FLLORKEF v —D
ARY L EEBTAIREICDEY LAELOREAROL S THD, =5 LTHRELICERHIL
B LHEEXREL THBIEKRF » S —Chidtit, Bbhicdy FiX 50X50X50 cm DFF
FES5XAR oD, RERBS ¥ TF v T2 &ML THB RGOS XV THLEO 7
y P7E PR LTHLEEYAIEL, BELYZELIWTFy 7EEBEE LA, 25 LTEXIIND
RicF v 7RI DETSE, TO—ME L - TS HUWEL, Fv 7ORGHREEL L LT,

b. No.1l: ZOHKIITLOEEBEcm DAEARTHHDT, huFv —RKRATE
DRI T ALEI DT, FOREIFAAY FAEBETEZEEERTEVC R DR

15¢cm
I I15em 2
0.37) 0.30)
7 /0 13 15
4 0.27) 0.3 029 035
(0.32)
/ 6 9 12 4
3 (0.27) 034 0.29) 0.32)
(0.30)
5 8 77
(0.28) 0.30) (0.30)

FIOE M No. 1 oMMBEBAR (7 v = MITEREL)

Fig. 30. [Ilustration of sawing of sample No. 1 and density of saw-lumber.
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WKEXTISX16em & Lz, TOEMOFEY BEMCE 0 KTRLT, BHMLTibR
RZOEMDO I~ EH 2 LHED L LORFERES No. 1L B 2L, H-BEROMS (38
30 K O D) #A¥ES No. 1 4f & L7z, 15cm OEAMIIHNH S0em & &ICIEMA
FolR (EMAKOES 4cm, VAN ORE 46cm) ZRIL, Ky, BEEE, OHRFORE
Borb7Ah ) BBERYHELL, 25 LTEEABRYRV- A BEMOHE L RAKRC
BOMUHERLYMUELTHLFy T LEOEREL K2 BE LR, %k, No.ls ko
WTit, O UHAAY MCEATELREIR/PDE D LEERXREL THLFy A —Th
G, Fv 7R3RBCEELER, ADARELL, 25 LTELRARFy 7L FA MK
BE L ADEZHEE, £V =FL OB onTUBOERICHL 2,

c. No.2; #A No. 2k No.1 Li3sAFRABOFETEM E3LK) L, FEOW
BEARCENSEAMEYFy AL, ZOFEAOHS 1~9FLHAPES No.2 A L L,
Bo R OBS FHEROMS) & No. 1 OBE L ABOEL Hicft» THAKES No. 2 5
ELlk, ek, Fv A, Fy FTONE, F£AFORH Fim DOV Tk No. 1 L& [T
H5,

d. No.3: #k No. 3 xTHHEE696cm, £OERFE629cm THH, UMHLAEL T
13 A ENE—CRE s =Y 4L s 2y h i LA RBPREHEY Rl T, £
ITID2ODHEETELRFHECHEL, »ONBEONESEL AR - ERCT 500
#HRMCRT I SICHEEY 15X 12cm 0BAMCEM L, -5 LTELRLAFORS &R
&S No.3 AR L L7, F/o, No.3 12 Kanb M0em D& ZATEX Sem D& HFRL

Z
~—/5cm
3 75em %
(0.33)
~—I5¢cm
! 12¢cmf 7
6 4 w0 || e
(032) (0.33)
2 8 71
(0.28) (0.33) (0.33)
7 5
(0.36) (0.34) 3 9 12
(0.26) (0.29) (0.35)
? 4 10
037 (030) 032)
W3E RH No. 2 oBMHHEAK (v = HA2E FH No. 3 oMHHWK (» v =
HEARER) P AR H )
Fig. 31. Illustration of sawing of sample No. 2 Fig. 32. Illustration of sawing of sample

and density of saw-lumber. No. 3 and density of saw-lumber.
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ChOKGBBREEREZHEL T, 28T PHEL L THW, vk, BFOERILE
BLZhz#ARES No. 3 4 GHROES) &L, EBKFvy 7L, Fv» 7TONE, FA L
DE D T DTk, No. 1, No. 2 & BT - T2,

e. No.4, No.5, No.6: Z03KRKDAKIELBRASRDL LS, K&, BHOD
REBFZILPTT, BHLLRINTE TCRAT - BBBR~F2TK), £ZTIh
BIZDWTIE, ASY MCABKEIREHMLLE, HELALBHTT L TNTFy A~ &
ALTFy ALz, BEROEOFL, Fv 7B IVFAFOED HFDOWTUE, No. 1~
No. 3 L& AR L,

f. PRIYVESR: EVAKRIBRET A=V =VHOLELABRLTHARY LD
A5 50cm OEXOAKCENTHE, TRAKRILIFHETERIREIFAL/ IV AT
CXBBHAKRT, BEOTHIC I v=rvE~q 2 X2 L 5EENRALR (529 NBR),
COIADHAETABES PR L L, POTIOKRBLUTHEIR WS ETIRIREA LR
FURAZFEFNFRIDBBHTHHDOT, ThueFstdT PR ELLE, AKEWTHD
FiEL, A7 b REBTELREIED L, MoRR L ABCHEFOMNEL TR\
BHFy AMEL, Fv F7EFRA ORI FLMORL L AR LI,

B. Fv7HLTY R rOBERTE

Fyv 7L ERAORBECK L ETEELGEOFICL, BHROBEL(LFy A —DHDY]
nikE, A7) —=vOSHVHFEANDSD, FTTHRLILITNALVWES, HIITb#Hrh,
LY ELRDISEBRKBEEINTEOREINELLT, IKVNLEGIRIDLH-
I Vb ORTESD, Lkl THRILSHEL, LoRB ARcTBITEDL L3I,
¥RV —vOBEL, HMOBAOEENIRLTELLEEGSHVFTORNERELR Y
DT, EORMLBERSORAEEC L, LEORHETTHELLF Yy 7LV LA MY
SEDY IR LTREL,

a F v 7

Fy FRXTTRONLL O, FT50X50X50cm DFC AN, LA LA EREBIKDET
HHOonRTHD, FEY—EC L TEXOEEBXWE L, £5 LTHBRIEFy ST, XL
EEETHD, —Be b THRBLAGEHUE L, ThAPLHELTCLOACHREERL R
BERE EFy 7) »OABEBELYEH LL, hboFy OB TEHDOEAEH» S AR
Loy 7, BBIREHRAS VDR, $50ErTTLHE »ZE2cBrhinw
T, BTy FTHCL R DBOFRA FARH IR, ThODOEBRSLEROES, &S
y TOREGHEY IBEL, TOREAYHABTEL L5 L TEAYBRELL BBK,
£ 36 [X),
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b. ¥ X b

B BEBLAARE (FAN X, A2V —vOTRF VY I EBETET, BERIUK
FEHELI, ThED LR ML REX, BREFNTHEBERHHOT, FOHEXHLHL
FTIORLTHBEREY L 5, IHRITALThDOFA 1D 100g %k LD, EC L THhD,
BB 555X, 10, 20, 40, 100 2 » ¥ D AFEEDLEVEH > THT T 7
Y2 YRS HARABRETIE -,

C. NATOBMS®

W Ty 78 15kg # 100 BDOA -+ 7 v~F—H T b Lo ceh, HE7AHY
19.3%, HiMLE 235%, ¥Wibk1:5 OEMKE XMz T, 60 HMT170°C ¥ THEL, 170°C 2
0 FRBRFELI, A FRKEERLGBERTHAL, —HME2ERLCKkSEREL THHH
INEZXEE U, i, BRIASHLTpH #BIE L, HNEYE LKL 71312 7
y D759 bR Y —vEFBLIS0 £y > . OMBEFT e, ZOBE L 7LHNEYRAE
LB a L RROFETRELXRE L 1o, PV THEBRABL TS DIT, 2OV THDE
DISKLTHELL, Thbb, BE360gcflilyTrvy F A 7E2BFRLT30LED
RY S VICAR, 23°COKEMLZ CEEN 2341 /cDETHITH, ChE 2L BDF 1Y H
SHBY -2 —2ACTIRE L, TFEYHTALVTI~25HEEERL 16, 1LBEDF0X
E~A—TO00me & 1LDAAY Y Y F—IL AL D, ZhE54D=A77AaCBL, BRE
R2°C iDL 5 Liehb 2400ml DKEMAZ T3S T, hil{#HLTL
D1LxED, RMNFALFD7Y) ~% 2 CSf) #PEL, 2EFRCI0mMlET7F—8a—
FERVWCHOLLUHEBRYRIE L cEK AL, B g L CTEEYAIEL,
7Y ~FAOBECH L, SHIALTRESD H00mé 0% &> TARORBATH &
HMELTEB L, OFCE -2~ 55kg DEE £y b LTMEBMAL, 55% (KITHE
158 Re—2—%IEDT, A7200méxHth, 200COKRTLILECSTHTTY ~
FARBEL fos & D 7Y — & AD{EH 600, 500, 400, 300, 200 ml 1= X THEL oo T
EIAHT, HERRE—2—2H600ml < ALD, EBC7Y) —FAXHETHL LI
AMOFHERELRAB L, &5 LTHLRAKEREEC Lich > TEERBRICHLL,
¥l 7Y —RADRLDLALFOWBYEBBIC L > THELL,

D. R"ATORREE

ANFE, BRI ThZhOFy 75 T ThomBEC L » & bEX L HETAE
LTAATRRBLAIAT2 22 LS, REOHEBL LA ENROREDOFH TR ON
ETHHLL LAV, BEOTBER -k ki~ k 5 nEWRAELYT/e5 2 &1k
EhOTHETHD, Licho-T, ENRCHTARABREBEIBELS CERfTRbRTH%
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FHCRECREERL LR LT, ThZhOBHMORRY R T4 HEXBHAT I 2 L
L7z,

a. MRRE: THTORLILINFL, B2 - BRHOWFy 7 LRE I TH
AR INADT, THERDAALTH, EDOX 5 hiTBIRT 5k thLhD LT
MErEealL, KATEAL 5 LTHLARTAZENETETLVLAL Llwa, KE
KEREBEOLMCT S 2 ERBEMTIEROFEE» bHETHL L ELL, T TERLH
DERA L e VT HFIACTED DD, EbDTCECEETINEL, TOMEAYEKETS
Z ki,

9, MERKHE 7Y —F 208 b OREH LT A0, T TRENCLSK
MEZ TR —BD7 ) —F AREETAILL, FOEFE—2—TA 72T vE
b, MBI X 5O BOBEL T L Lbie, BRI > CTRRAOFIHKIEL AR
Lz,

b. 330AIRE: ZoRBRCIL, FERBERO Y=L =2 %y FROSBVHT
HKBEAE e, CORBRBOFERSME, #ELL L7 10g AV, 11 4/min OKZ R
Lisaie, 10, 35, 65, 100 4 » o . OFEEIER A 7% BBIXELTHHTEHZ LT
BN, SATNEETHLD, HEVEKRN3~44mink 22 5L, SATHBCEELT
<y FERHBRL, $HECHIAIERCTRbRd o, ¥ 2Tl 7 AKRCHI» TEELHE
B L, MOEBHO 7Y v rREBIAT B ERBRONBLREF L2 L, 2E0&HE
AL TERETL -7,

SATERE: 2% 3gHYE

OBk & M EERRBSR A 20,000 [ PR ALEE

W oK E E: 44/min, 50 5K (8~10, 18~20, 28~30, 38~40, 48~504 = &I

DBEBD ST he T AEHLEHT 5 —EDHRI OWAK TR L)

#HOKEX: 10, 35, 65, 100, 325 4 » o o

525100 # v v L FRBEOMMBHEL, ER L 72ENDL, FRCE> By eETE
BEXMTTV50, ARBTE, BRESATBEAM L7307 ) DBRALTWLNWEZ &
HEBINDDOT, FOBRFEMCHUET S L LD, BEORBLYEET2HMEYL - T
OWEDL DO LBV E LT, 100 2 » ¥ BBEOKE 325 2y v L DLEBVCFIT T
KB L TED, BROHEIEHEONB LTV 28DKE, v1 7+ vERAT=2a v
Va2 EOBHHLOMERAIE LICEKCE D, BIIXIEROELDZLCHE VLT, T
RTOALFEEEMCEK EIC L oz, 25 LTHELReAA AR TRERRY AVCEPE
LXoTREAHEL, 100 £ » v 2 FBLLHE2V UL FEB#ER % 02mm & L,
EHRIThERD A TR ODWTRBOERY 2EEEL, £7 757> a2 vOREEEY L &
DTEH LI, Thnrb TAPPI Standard OJjkic & - THEHBMER Y L Lo,
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e AR : SATORSOIE, FREFRDALTHEEO S VA LW TN T
WO BRI - 2B 2 T -7, XBEBR, V7 =y, fsrtlrn—2, a-
tAe—2R, NIHAR—~AT, BELE TTh-7, R, 22TWd~ikinr—2k
Ehrtre—-2Anba-tilr—AFROILDTHB,

d. @NER: KRBT, FIRD BEYPRLIC LTI, ABRBIESRA~ 275
7 185,000 TH 5, % -RBROLM L TAPPL i #¥L U T1778 - 72, 5128 b OB S5mm/
min (F 4 — F OE D EEL 100mm/min) OEX TV, BHEMUYEOBEFREHEIITL
7o, FIMBBRICIZ = 2 v F L7 ORBREY IV, BARBIL I . v o BBRERRE, K
AT MIT BBt s fv 7o, ¥, ARERE v 2 —HERaERREY Hv,
ok, FHBRMEORIZIL, KFEEH20g/m? Db D% Fu Ty, —RoKHABRA
DEDE DL I DH 2 h -T2,

e. EQHER

e ERER: <SRBI g HYUB Y LD, Z hiCEEERY — 4005 010, 0.15,
020, 030 g (i< ATkt LF R Fh 3.3, 6.7, 100, 13.3, 200% #2) tnx T, Wisel” o
FH > THEBMET TEALTALEEL, 2bhisr7ORBE, EEVHRE, KX
OISV TEIE LT,

S BE: O HERFINELEERBCENL COX D L5850 BEAYIT-
oo Thebb

BLIE: 14BO=A773 22, RE<, MROSLFHIEFECHE 20 g H4 B
L, Chithoh ULDREXHEL CHHERRY ) 7= vEARIDHRE (V 7= v &A%
+08ll=w» —= i) Lizr ~=flizHEEC L CHERML, DV TAn 7 BEY 5% &35
DEKEMLIZ, ZOZA7F A2 T2REY L, LEEEESTAATHBHELENLHE
BTIRHEAE L, 25 LTEFLLLAATR=0 vy V=0 itk b, Bk, BADIEC
ISHEBELTHD, RPOKFILLATULIED £o7tz,

B2 : DXL heA Y —EOBRE, HuedV— FHEMEBERAL AL 12%, <1
TREXR 10% 2B X5z, BRTINMAB LUK, =. v =TS8, %ELL.

3B A RLABI AN AN URPERE 04% OFBEL AV, Thbb, &
WS 10g 20K TAE ML TLIL<TOo5L, 2B% 14 L1, Thu2=A75A2BL
TARY L T—BEBE LR LBROEGER Y 7 v vETHUE L 02— EBM L,
AATRE10%, FIRT2EMAEE, 'R L,

BAB: o Y — SHHEAEE, B2BLF - BB LTI,

EOB: ~AFUE, ThAEIRONELYERELIL & L TiTh- b LFAET
H5b,

DK 5B, A—aBE A P LT2ETR, —HIAtEs X omERRAT,



182 W EAFRLRRBRTERE H27T8 H1F

IR O PUE D fo DI Mgz ic L CEE®JE L,

e, MEHBY —SNBEMALSBRE: Z0FRBRIL- &L EOEM) No. 5 2 TZ
BIRGHEBE AN CEAT S HEY RET DT - ERT, b EAE L Rk e — =fiik
V7= v EERISCBRE L EY AV, ZOEITELH A 40, No. 5 K88 TH- T,

Bk, EHEAE: HEFRI5BRUBOBELARKBREYHAC, FERARI A AALTTRL
T12% (¥7203 24%) & A ic, <A THRE 3%, 20°C, & & EERMF LI b 1RFHILE,

H2E, TAAVHE: SATERLTHEAY —£2% 2R, <1 7EBE10%,
60°C, 1FffImE,

$£35, BHEERLE: HEXERY - SEHER AL 7CHL05~10%, <17 BRE
3.3%, RE 75+3°C T 1 B0,

3. T R E R

A RAROHR

HBERCHOWTIE, TORABOETHABREHRM LA, - IREBERDO—FFT DO
TR OV TORBOFERLYRET 5,

¥2k RBeTrI=V=IHOKLE LAMER

Table 2. Moisture and density of sound akaezomatsu spruce wood

Eq-:’i J‘.§D 7 7"(Moistureﬁ\ & D%n s%y B H-:ﬁ J:ﬁb 7 7I(Moistureﬁ\ & D%nsﬁi%y B
From butt> (%) (From butt> (%)
1 46.6 0.45 11 450 0.46
2 484 0.39 12 46.6 0.47
3 46.5 041 13 474 0.43
4 479 0.42 14 475 0.44
5 47.7 0.39 15 48.8 0.36
6 46.3 041 16 51.4 0.45
7 48.6 0.41 17 51.6 041
8 46.7 0.39
9 449 0.42 S 08 0.42
10 467 0.43 Average

a. &2 H: BEe2MoxorbAREED, PO T0mORAKEELTHBILHEKE
iz &b, DBEIOXSXL ImOAKTERLASRBANEY LD, BEEERV-CKS, BE
BYJELHERIEZ2ROLS TH D, ITKFEDOVWTARD L, 449% »25 51.6% DET
T 478%, &I BOKG OMHEIREICEHGBR0E b o i@dnik, Bi-cBRIER
Wairho o, DEAEBEEEL0365,5 047 0fich v, FH04L2 Thotr, ZOED =
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NETHLRBEINRTHAED L AERL, BENT7 =y~ THD I Loibhd, RiER
FEREAKRKCOWTT R > BRAFRLIDLI I TH - T, ZOAKMBHBELLERETEDL
AP LEELIMEER L TH- I,

b. No.1: No. 1 OAKIZFEIOKZRLA X 512 15X15ecm OEAEML, —FHD
AKODBBEX 4em ODEHHOEE & b, DTH0em Z LT & - 77z, 46cm DA S
AR EL R, EABEELBIRLCE EOERBI AEZ 7 A » ) HEBOWERCH V12, £
hREhOEFHOBOKGERERE T LDHEEIRDILIITHD, ThiTkd e, HKDF
BAGEERIL308% THo T, EURTL HRTOLERL T30, KADHSG DK H
THELE N EWbnb, EAHORTRERGEVESAECEARS S, 2 F i
NBEBEBEEXADEEARDOL > THSH, FTTAMOMAINCAR S &L ARDE S DEL /D
XLLBABRAROPLEATHD I ERS M bR5, BHEG0BREER, 2B EH
—CHELTWT, BHOREIANSC T » THEL TR LD ENTES, DELT
AV EBEYESRCAD L, ADCEVERS A 146, 1.86 mé /g & & o 0.83, 0.81 mé
CBRTKRERERRL, KODEHIEATHAZEERLTVWS, THIIEREBEY,
ARAGEWERENZ D ERRFITHEMERL, ZhIZX > TRAGEWERG 1 EBA»E
ATULBZ Ehbhb,

¢. No.2: No.2 4 No.1 R 15X15ecm 0FAHYEHM L TED, CoAMHLH

#3x HAB No. 1l oEBHOMEIKTERR
Table 3. Moisture of the square saw-lumber of sample No. 1 (%)

EfAMOES . & =
No. of Position number of square saw-lumbers
li?rill?:fs 1 2 ‘ 3 ‘ 4 ‘ 5 6 Xveragj?e
1 50.0 43.1 31.7 30.6 30.3 37.6 37.2
2 27.2 30.6 29.6 30.8 319 30.8 30.2
3 29.3 28.6 28.0 30.6 31.8 33.7 30.3
4 40.0 31.8 299 30.3 30.8 30.5 32.2
5 28.1 274 28.0 28.0 29.0 2904 28.3
6 27.9 26.2 26.2 28.0 27.2 373 27.1
7 27.2 26.1 25.6 259 26.7 27.6 26.5
8 320 28.0 279 277 32.3 33.6 30.3
9 38.0 30.8 30.3 30.3 347 37.3 33.6
10 36.3 28.9 283 28.3 31.0 35.8 314
11 32.4 299 31.3 29.8 28.7 30.3 304
12 29.3 28.2 281 28.0 29.7 28.5 28.6
13 39.0 28.2 2717 28.0 27.0 255 29.2
14 329 32.9 33.6 317 30.8 29.0 31.8
15 35.0 34.9 36.2 34.5 35.3 33.6 34.9
T;veragjg 336 304 295 205 305 314 30.8




184

FLHEE R F B R R R R

#ik No l oEAOHMATHEE

B21E H1F

Table 4. Density of the square saw-lumber of sample No. 1
EARORS S fiL 5
No. of Position number of square saw-lumbers -
hfr?lli)zrrz 1 2 3 4 ° | 6 Xveragjf
1 0.31 0.35 0.35 0.33 0.34 0.30 0.33 .
2 0.37 0.47 0.37 0.41 0.38 0.40 0.40
3 0.33 0.35 0.35 0.35 0.32 0.31 0.34
4 0.32 0.36 0.36 0.36 0.33 0.33 0.35
5 0.34 0.35 0.36 0.36 0.34 0.33 0.35
6 0.38 0.37 0.36 0.35 0.34 0.41 0.37
7 0.38 0.38 0.35 0.36 0.37 0.33 0.36
8 0.34 0.38 0.37 0.35 0.33 0.30 0.34
9 0.36 0.36 0.34 0.37 0.32 0.34 0.35
10 0.42 0.35 0.37 0.36 0.30 0.33 0.36
11 0.34 0.38 0.37 0.36 0.36 0.31 0.35
12 0.35 0.35 0.34 0.35 0.38 0.33 0.35
13 0.31 0.34 0.34 0.39 0.41 0.30 0.35
14 0.32 0.36 0.36 0.34 0.42 0.38 0.36
15 0.40 0.36 0.36 0.38 038 0.29 036
P verans’? 0.35 0.37 0.36 0.36 0.35 0.33 0.36
verage
#5% RAF No loEADHMAT+» ) HEE
Table 5. Alkali consumption of sample No. 1 (m4 of 0.1 N
NaOH/0.1 g of wood)
EAMOES W i & 5
No. of Position number of square saw-lumbers
hsx?rlxll?er:le's 1 ‘ 2 ‘ 8 4 5 6 Xveraéﬁ
1 1.24 0.68 047 0.38 -0.89 1.54 0.87
2 0.89 1.01 0.70 0.69 0.84 1.09 0.87
3 1.53 1.37 1.23 1.23 1.67 1.79 1.47
4 1.62 1.28 0.92 1.44 1.80 2.60 1.61
5 1.45 0.68 0.71 1.36 0.92 2.90 1.34
6 1.55 1.01 1.12 1.01 1.01 2.12 1.30
7 211 1.78 0.99 0.48 1.70 1.79 1.48
8 2.09 0.77 0.46 0.23 2.02 2.02 1.27
9 1.01 0.69 0.68 0.79 1.52 234 1.17
10 0.81 0.49 0.48 0.58 1.23 1.76 0.89
11 1.63 0.83 0.99 0.97 1.46 1.43 1.22
12 1.02 1.08 1.28 0.76 0.73 1.60 1.08
13 1.08 1.28 0.78 0.13 0.44 1.38 0.85
14 2.68 1.79 1.30 1.34 1.02 222 1.73
15 1.21 0.16 0.38 0.72 0.83 1.29 0.77
ﬁverag? 1 146 0.99 0.83 0.81 1.21 1.86 1.19

®
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b, FTKGOGHEHRLEECRDL I TH T, KAKEVEEKRTEFTRNMEL, No. 1
EES L BOEPERL TGS, ZHBEMTEN~ABRALLRBOHERBZLALDOTHA
5, PELRABEEEOSMERDEETRDL S TH o T, KAKEVEDBLRLEE AR
LTwAR, 025 £ 030 DRICH » THIFIC L A2 PIVEL V2B, i, AMIICRT
$ 024 L 030 ORI CIHIERIBE O Z /R LT 505, K78 027~028 TH o T, 13 AE
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%ﬁ&a&aﬂ&woo?ﬂ?»ﬁu%%é&&%&%S%@iéféof,*umﬁv%%

NRLEWEAND DA, FEEL 133~1.92ml L £ DEI/NEL, 12EBH—:ELBZ L
#Eok RB No. 2 OLEBOIAFIKS
Table 6. Moisture of the square saw-lumber of sample No. 1 (%)
EfAMOES 0 iz =

No. of Position number of square saw-lumbers

ltslgr:lggfs 1 ‘ 2 l 3 i 4 } 5 ’ 6 Xveragﬂj
1 37.5 41.6 45.3 46.5 45.5 364 42.1
2 27.7 29.7 299 309 37.7 33.5 31.6
3 33.4 31.3 34.0 32.6 34.1 334 33.1
4 29.8 35.2 34.5 35.6 35.1 273 32.9
5 32.5 37.1 413 329 31.1 275 33.7
6 33.0 310 340 314 326 29.2 31.9
7 31.6 50.9 38.3 314 30.6 33.7 36.1
8 34.3 32.2 39.3 376 33.5 27.1 34.0
9 34.2 34.4 414 36.8 40.9 34.6 37.1

sFAverag? 327 35.9 ] 37.6 35.1 357 ‘ 314 347

ET1& ¥ No.ZoEAMHORMIEHREE
Table 7. Density of the square saw-lumber of sample No. 2
EfAMOES EY fir. =
No. nf Position number of square saw-lumbers

N A R R R R
1 0.26 0.27 0.30 0.28 0.28 0.29 0.28
2 0.35 0.26 0.27 0.25 0.25 0.32 0.28
3 0.24 0.25 0.38 0.25 0.31 0.23 0.28
4 0.30 0.26 0.31 0.29 0.36 0.30 0.30
5 0.27 0.27 0.25 0.28 0.27 0.26 0.27
6 0.27 0.24 041 0.25 0.22 0.25 0.27
7 0.23 0.24 0.24 0.25 0.22 0.23 0.24
8 0.26 0.25 0.27 0.35 0.25 0.26 0.27
9 0.27 0.25 0.26 0.29 0.29 0.27 0.27

;}Zveragf 0.27 0.25 0.30 0.28 0.27 0.27 0.27
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NTED, TOERIABEBELLTEY, REXRVLRDDFS DEHANLREA TS
EEZBIENTES,

73, No. 1 XU No. 2 DAEREEL 747 ) BERELOBERENRTS L, $33K
DE>TH-T, ThTHhORABOF T, ARELEI BC-BRCHFT LD, 7TAa)Y
MR ORCHBENERIIASHRT, No.l o7 r ) EEBEN No. 2 L b —BEy
fEExRLTWAS, TiHbb, No.1it No. 2 BRTEHOBEDOE I L /RLTWD
2, FEBHLMEBETHE, FEEEOEVLON, TAHYHEBENFVI LRI &
DIRLTWS, %, —AOAMOEBECOCTEMRC L - THTH, FOHEMIIZHAL
rDLXS5THB,
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3 N °
g
s s Ba
o A A °
‘g aN A A
E A A AA o
3 A A
3 Y o a ©
s A A, O o
N
S 24 & A o 3 ooo ¢
§ 3
8 o
A (o]
i 6 o872 o
2 o c @
S o [e2¥)
S as g 8
s BN Rao o o
ool o o © oa
"o N ogggA o o
= 8 o
R A Py
2 %o 8
N a8 A o080 o
o
RoB o
A A © o.
o}
© o
g i | [
02 03 04 05

EMEE Density
HEIBE EHERTCOBRREEL7212 ) HRELOMERK

Fig. 33. Relation between density and alkali consumption in position
number of squared saw-lamber.

d. No.3: No.3 0fAHDOKSEERS IVEEEBIILIEDNL I THS, Zhitk
HERDELLCHEET AN TH 52,3 8, 9F FRKXN H"KRFESERNEL, il &
BEEYL5 B2, 3, 8, IBOAMIMEL, =VvHA/ a v r X HEHH, LHE
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FitHoT, LB DOMEBIGI BTV D LW IHMHEISHOLLTV B LS &N

TE %,

e. PERRYEIKR: TTCRBRANLIK, T3HA/a v Iy, FUmnaryz i

3k
> O : No./
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Fig. 34.

E8E HHE No.2 oFAaMOSRMB7TAL A NEBE

Relation between average density and average alkali
consumption in squared lumbers.

Table 8. Alkali consumption of sample No. 2 (m#4 of 0.1 N
NaOH/0.1 g of wood)
ERROE S 3 2 ® =
No. of Position number of square saw-lumbers
hsltxlrlllg;fs 1 2 3 4 5 6 j\‘zveraﬁ
1 131 2.02 1.57 2.29 1.58 2.24 1.84
2 1.57 1.40 1.81 1.76 1.00 0.85 1.40
3 1.25 1.80 1.02 2.37 214 2.37 1.83
4 2.20 248 0.34 1.79 2.09 1.23 1.69
5 231 2.09 2.24 1.99 245 2.46 2.26
6 2.11 2.16 1.09 2.30 2.67 2.25 2.10
7 2.68 241 2.24 2.02 2.21 2.52 2.35
8 1.33 1.21 0.34 0.45 0.66 0.71 0.82
9 1.78 1.75 1.32 0.69 1.25 1.34 1.36
q;verag:% 1.84 1.92 1.33 1.74 1.78 1.80 1.74
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EIF® ¥ No.3nEHOKES F10FK VeV ETKOKS
Table 9. Moisture and density of the Table 10. Moisture and density of
square lumbers of sample No. 3 todomatsu living tree
EAMOES &5 ‘
gl(l).{al(')ef 7JI§/Ioistur§~ ﬁD?n?i;yE ]—)F}SISZ NI;) ’ 7II§/Ioistur? ng;g‘;yE
lumbers (%) <Fr0m butt) (%)
1 33.1 0.32 1 51.4 0.35
2 28.9 0.28 2 54.8 0.35
3 29.9 0.26 3 53.7 0.32
4 340 0.34 4 55.2 0.31
5 35.1 0.36 5 60.0 0.32
6 38.9 0.35 6 58.6 0.32
7 38.2 0.42 7 56.6 0.31
8 36.9 0.33 8 58.6 0.32
9 30.6 0.29 9 57.1 0.35
10 385 0.32 10 58.8 0.36
11 45.2 0.33 11 61.4 0.34
12 413 0.35 12 59.8 0.35
13 61.0 0.36
SFAverag? 859 0.33 14 53.8 045
15 59.2 041
X 2HEARTH D, LB, TAMD 50cm, 16 61.9 0.36
PR Im & L FRERILL, KD EHE, 1 %83 031
REEEYRE L, FTOERIFIOEDX qj&verag:s 56.2 0.35

5TH5, FTKGHARBE, TAX YK
(- T RPHERPBCBAEZTR LTS, FRFEERLILFH035 TH- T, k%
BAERC A5 LABRBEEIHR L ELE TR TOH0TREL{ i vz s, B LALKBT Y
EZRTHLEREVEvbhid il by, MoMRFE L HETR, TEIRRREL, 4
DEFERECEZANEZLNG, LALEAKRDOE D FHiL, HebPF LI ERTSLERRU
b Tixiel, BHOBATAZ LD - DO THIFOMEETRLTWE EELLRS,

B. Fuv7ICBILERER

HE2MEF v A~ THET 555, BHRIhIBEMAIVHP B FA I AB LD
THBD, KMPEHTHLELHLD, FHIOZIWETS LA DBRLSEC D, WEE
TERE TR TERERAFy 711, BF—EOEX (¥ 7ORICHY) oKL
<h, Thi2~3mm OEICE > CHETIONBEE TH-10T, BEMHOBEERCLS
Fy B X0 F» TOUREDOHEY TEMCEVCEET TR T LI LR TE Lo b
CORBTREIRCERYBVTRB L, L5205 ERECHRIMLBEHS M BEWTT
N TWD X5 MBI L DR 2 LA ~LEFMIEE AT, THTRIES B8R
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DEHEVHETF v v 7 L, BREERICEORERXRN L, UTerhthoikhc
DWTHRN, ZORRERBIET 5,

a. FoEvy

REFNIITY: 7, ¢V /B ShAERAKOKRE SIIHERLOL 5 Tho T,
BHE06TTm®, FOARBEEEIL042TH B, RARDBERIL54755kg TKG 478%, —h
EFy v rthé, 7y 753032kg LD, KHFIX464% CETF Lic, v 7OREEE
2018 ThH-TF v 7ORBIEARD 2342L 2o T B, £ AFDOHEIL99keg TASG L
445%, F v FDKGF LD RREL ST, FALIDF» TN TLREBEERILIT20% &7t
T3, Fo» V7 OREBE, TR L, BAMOLEDLSIEI VNIRRT &H
<, A2V —vORiELBERFTHS EEL LRI,

No.1: FToiih~7ckdic, FF 154D 15X16cm FALZEM L, RBRBOEARED
BEBRVE, Thbb, Fo R LEBIOEERIIARZ2O X 51 3 41566ke, K4
344% TH -1, F i, HEROHS No. 1 44) HAEEEN 30824kg TKG 11 520% TH-
T, AMI D EZ1CHOCKGEEREY R LI, Fv Vv ZIZIWLTL, ERIVEHL T
THOERDO DRI DB T, EAMBGTOF» 7EHE (FA P EET) 11 41598kg
EF v €V IRID41566kg LIz b A E—FK LT\, LivL, HFROHIL26202kg &, F v
vV 2RO 30824 kg i K HRTHLT% B LT, ZHEFEROKRGEERNG - IoHIC
FoCVIRICEBRLIELDEELDRD, Fy 7O BBEEETAMEST No. 1) 016
THMD03TIZ HbR3 & BEN23 L TOWTREMDBEEE—RKLL, i,
No. 1 40 F» 7OREFEEIL 012 T, FEROEFRN023TH B2 b, FHEIIIGBTSHL
BEOHEMRIIE VLD, 2FLF v TEHTEHFALOHEYL L L, No. 1 AR
24%, No. 1 #»76% TH 5 h b, No. 1 PHIELMIZITL, No. LRI VEH DE A
No. 1 A ELH DO ABED LA Y REEL TS, Fv 7ORIZ—BITKERHY, BE
BIUBRBBOF » 7HARVEALTWIE,

No.2: No.2 o&%, No. 1 0L, BERABONERFETCUE LI, F» FiITL
EAMES No. 1 ) AR TRTIITHSE, F» V7 HOBF » 7 ERDOKG I
4721%, IEA OIS H 439%, TR OEHS No. 2 44) 73499% Tho-t, “hixF o v
7 35E, No.lPits o 7EBMN 17353kg, £ A +231851kg TF v 7B IV AL A P DK
BFEERFR 385%, 335% THote, BRLHTHF» FHB IV F A OEFEEOES X
90% T 10% OXG BB IR, Fv 7T S XA DOEAIL 114% T, L= No. 1
L bl hKEh o, DOFR No. 2D THhBE, Fy 7522220k, AR
3642kg T, FHERDOKGTEERILA8.0% I L1N552% TXA FDFRLREI -, K
AT 25y 7OHGIIAEEETI8L T, No.2 RLIDEVOREBRLELG, F9 7
TEIX No. 2 8780127, JFEAD 026 (EHFHORTEEEH027) 12 5RNTEN 2.1 ik
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MLTWw5b, ¥ No.2 431013 T, EARD 02712 BRT21ELis->Twb, Fv» 71T
NT2EAr0EE13141% T, WEEFTORELZRLT S, Fy 7OA, No. 1l [igd:
O EBEER LT TR E DT,

No. 3: WA 15X12cm OB O KR B4 L 72 84 No. 3 HoAEEH 300.36 ke
(FE4) TRGEERN380% THotee ThEF o v I THEFy 75 29836kg TKEY
SHEE3I7.6%, £AFi1992ke TKD 360% THot-, COMDEELRDLE, VI =vE
BHEOBHEMOBEE, Fov 7L LA DOKGEERNEVD, TOFEEITHLTNLIALHY
DEAEZRLTELD GEVETH S, Fv 7T H LA OEGIL35% TREM L DL
PEWMERTR L, OFE No.3sieonwTHh 3 &, BEADEBEERIL24322ke, K5
505% T, ch&xF vy v T5bE, 5y 70323491 kg TG EHFERIN498%, £A Mz 471
kg TROGERFEN467% THote, Fv 7T H LR DHIL21% TREMD 2.0% &
EAE—B LT, OXCABEEY LS E, No. 3 HOREAX 0L IR LF » 712014 TH
5T, Fobv s/ +52010E->TEREN22BCHEALTVS, Fi, No. 3 EXEROE
BOBRBHEEN033 T, F» 7ORBHEEN 016 THAHMb, Fu» VI L > TEHEIL21
BICHAL TS, Fy 7OMIL No. 3 HIXER L TROPRRE SOCHS &, HIcX - TH
BEEhiRKIEHOEVESHBELTW5, No.3 ADOFEFZBELMICLUT 52, XD
I b OFEFBNEAL T,

No.5: No.5 (X No.4 % No. 6 LA Bz AL RBEDCEMHMTHH, B L RES
ITUORABBRALTVR E26K), FERKOBRERIL7458kg, KFEHEERH) 495% TH-
Foo CHREDEID LTF v € v 7 LI, 4 7 v vin b OBHHE ORET 2 0n, £RRO
FTho bbbV EMat, 2bhicsdy 7i15909ke, KFEBHE45.3%, #£A bikld2dkg
TRGEERILS512% Thote, Fo 7RMTS XA FOHEIF215% T, £F-pHd - &
IEL, 1BUERLD, SHLEBBOMMICARZ Y ~VEFEBELLHTFy 7OFCRALL
LoV OBERED BT, Fy 7OREEEIL0I4TH- T, FROBEEEH 025
THBEDT, BEIIBFEAL TS, ZOWMAKRILEPRETHS, Fv 7OBIT
BEAENERET, PRbTHCHEHLZVWEBOMTHEAL Tk,

No.4(FF=v): No.4d ZFEBHEHABIBE LI, BHLKRERS IOKRALLRBA
LT DO TERAMBEORTE XRETH - 1288, EAOEEIL 96.58kg, K7 &HRIL 48.1%
Thotc, Zhk No. b LFEFFETHEY LTHLBEHOLDPI L EhABasdTXTHA
LTCFo v s Toe, v17r vOHARLEEBDRHMBALLDEST, 2bhicFy
711 8820kg T, K EHEEMN407%, XA i1 680kg TR EERN32% THotz, F
v 7 ORBEEEL014 T, EROBEEENO0ILTHBHDT, Fo v/l TAEMN22
BIHRL TS, Fu 7HRCENE ) OBEMBIOEAMSAE TR, A7V —=v I L5
£THl, FAMEIRDEBALTWI,
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No. 6 (} = v): No.6 b No.4 3L No. 5 & @iEFIEED B TRF DR b A
ABIUREILLTHSD F2TR), RAOEEL119.74kg T, KT EHRIL422% TH 5,
CHhEPNEID LTCF o v L, Fo v /7 BoRBLIGISHELEULTWE, 2bh
7oF v 711 109.60kg T, KOG EHFE 399%, —FH LA i1 780keg T, KFEHBEMN57.1%
Thote, Fy7DFAMHTHEEL51% T, No.d L 0bTFhicEl, Fo»7EIV
A2 POIEL No. 4 L L UTWw i, Fv» 7ORBEEL012 T, BEROFAH 027 TH
DT, Fy V7Ll TEEIL22HFBIMAL TV,

PRIVETZLR: REBELLFFYARY ImCEEI L, FOMBEYEIELCERAMT
RADIO>THD, O3 BHKF vV A—1hb4ETL, 5OTHD 12 FTH P, 5
DRMLEZ b FRELA, 2D P F=YIXBEEN 77360kg, KD EHEN562% TH 5,
I HIT kM FICiE 341.05kg, F FR1243255kg TH B, i, P FILE P FREMBEITEA
ERICLTHS, ChEDHKEF IV L TPIEID LTF vy v s L, ¥FF FEICD
WTADE, Fy TOEEITL 32683k, KGEEHE53.0% T, #A ML1l57kg T, Ko
BHEENE00% THote, FAMNDF » 7T HHEIL38% T, LM I D LLREHE
HRLTWAD, Fo» 7ONRIISVEB LD ILEH LM RBALTOSHME, BeH
Cliote, DFWRFFREDWTRSE, Fou 7OERIZ 40225kg, KOS EERNLH12%
T, ¥FAM11388kg, K EBEEN 4% Thote, F v 7O XA MK T 5 EE1L 3.6%
T, PFREFBEAEEDN T, Fv 7ONRKREBL P FILEGEAEE D LD o T,
Fo TOREEEXL P, P FREDL 01I3 CRABBOBHEBEN 036 THLINDLF v €V
ZE L > TEABRN2IBRBERL TEVEEXRLTV 5,

b. FoTHEIXUVFXAMOEBENMRE: Fo Vv I/ RI-THLALFYy TBIVD XA
FIXEBHEEIVUEIROLSTHY, chxr—BRCLTURTLFEIERDIS>THS, %
P, FoFEFAYDORFEDODWTHEDE, EREIF» v 7 DBCEBRINRT, F5 70K
FEAEROKGEERLVEL Lo TWD, e, Fo FELALDOKRGEHLHELTHD &,
BeEMELerr— 2BRFN, BEHBEUBOHEAML, 5y 70KG LY, FALOKGE
BEMEVY, ZREIMBCHALOERIhSLTWL0EEZDBRD, Y 7= v ERFE
DEHMIE, F£A YT HOBLEHOEALRTOKRGEERNRL, BAMEBREMIVLE
KERBNEVLI VWEFTTOMEY LEKL TS, DFF» 7EREROBBEEEL LB L
THDLEBIIRDE S TH D, Fv 7ORBEEIRBEM N 018 TL - & bFHL, DT
No.1 §® 016, No.3 4D 016 28 iz 2%, fli: 01455 012 oMlcEET 5, BREE
BEOBVAI3HX, £Ar0OPRI &, 1% NaOH fjEHO Yl &b LTHEARE
MMEWZ LR S ibh, —RICEAM T FOBREEEL, BEMOThIDEVELS D
ENTEL XDBIEFALDF » TR THHREEBILRY 2D L, BE2HMH20% b -E %
KL, 2T No.3AD21%, No.1 D 24% DA »TE D, V7= vEFEIT No.b
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35 RBcftLicry 7
Fig. 35. The chips for test.

N2 7h

55 36 R ohbh i £ A b
Fig. 36. The dusts for test.
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Bl BAtoFry 7RIV FAI—KE
Table 11. Chips and dusts of decayed wood

AEE XA FBOIOA v o
Kpahx B k| xat/ | = HFoMBOMA
oisture Fv 7 7] ff
% % OB ® DEM v Fv 7 Percentage of fine
B A Dust/chip wood power
Sample Decay type Fy 7| £A - Chip/ | ratio of | passed through
Chip | Dust | Chip log | weight | 10 mesh sieve to
density | ratio of dust in weight
(%) (%) density (%) (%)
27 2 46.4 45 0.18 23 2.0 28
= VvV = v
Sound (—)
akaezomatsu
No.1 & VS vERER 30.9 39.1 0.16 2.3 24 40
inner Lignin-rich
No. 1 4 " 40.1 54.0 0.12 1.9 7.6 53
outer
No. 2 . M " 38.6 335 0.12 2.2 114 46
inner
No. 2 # ” 480 | 552 0.13 2.1 14.1 51
outer
No.3 B 2w — ABER 37.6 36.2 0.14 2.2 35 37
inner | Cellulose-rich
No.3 # ” 49.8 26.7 0.16 2.1 21 40
outer
No. 5 VS vEREHR 45.3 51.2 0.14 1.8 215 59
Lignin-rich
No. 4 " 40.7 53.5 0.14 2.2 6.8 40
No. 6 ” 39.9 57.1 0.12 29 51 45
b FOL | EEMENR 53.0 50.0 0.13 3.8 36
Todomatsu “Normal-like”
butt
. > 29
k ¥ x " 57.2 54.4 0.13 3.6 27
Todomatsu
top

D 215% HEHHIT, No.2 /4D 14.1%, No.2 RD 114% DRI £, tirr— 2BEHSE
EMBLRBIHH O £ A MBI T R, ek, ¥V = vBERMOhTL P Fe vk bl~
68% L HEBHBEVCZENEEDL S TH S,

¢ FAPMDSBNORT: EHERxyr 2+ 100g 2AVT5 5 WOIREBY LicEREE 12
DI THB, ChiLd B, FTEREAMOX A VAR HNKRBS 2 ED, 10 2 v ¥ 2 D%
BUREBSRKEWLONT21% H 52, VY 7 = vEFMOEHHM Tk No. 5 2141.0%, No. 1
5473 46.6%, No.2 523 48.7% Io & EEVERRL TS, —FHer e — ARFERSELSH
BLUMIBEBHRECE VY 7= vEBEFH L 3ERBETH -, FTH P Fevik=y=v12l
HR5EY 7= vEBRFUTLHBOES AN VEVERRL, FUyrasreFFCI5E
F#HTHA b+ FERER, BEMELL—HL T, —FH100 2 » ¥ L UTOBBIL 1% LT
LOBRMELM, e~ ABRFEHO No. 3, No.3 4, BEMBELHMD L FIT, BIOHF
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Bl12& sFAr0S530-FU0RRER
Table 12. Fractionation of the dusts -

. ! S B\VDHODKE X (Ayva)
S l*SF BOfr Size of sieves (mesh)
ample Unit 10 L4 & _ - 100 BA
Over 10 10~20 20~40 40~100 Under 100
2 7 » % 72.1 185 7.9 Co12 03
= ) =y :
Sound
akaezomatsu
No.1 © 1 60.0 221 13.0 3.8 2.1
inner
No. 1 4 " 46.6 24.9 19.3 75 1.7
outer : :
No.2 A ” 54.3 24.1 14.3 4.8 25
inner -
No. 2 4+ ” 48.7 29.8 15.8 4.7 1.0
outer
No.3 © " 63.4 23.9 9.6 2.3 0.8
inner
No. 3 4 1 59.8 194 15.0 49 09
outer
No. 5 " 41.0 28.5 21.0 7.2 2.3
No. 4 " 60.3 20.7 12.8 48 14
No. 6 ” 54.6 22.7 15.6 6.2 1.3
3 Koo " 63.6 20.5 12.7 2.8 04
Todomatsu
butt )
3 FOXE " 72.8 176 7.7 1.6 0.3
Todomatsu
top

RTHY, £APDHFORE S FRFROBHMOBONS bR TV D, EF AT
B—% & T, EREMICE T, HBEHEHE L ToBRC VL TORBRICHEL TV 5,
4 FoTSORER: Fo FTORSHEBRIEIBEDOISTHE, TAT— ARV ¥
vHIE#IE No. 24, 44 & FIb, R ERFR6L, 72, 64, 71% &<, No.3 A, No. 4,
No. 6 izt 24, 29, 22% LIEL, fLTELH D 47% » 5 No. 1 HD 3.8% DS
5 72. 1% NaOH dhHi#id e 23 135% TZ I VDA FTL, P FERD L 12 1556% T
I VTR LEMEEZ R L T, & {12 No. 5 @ 41.0%, No. 2 o 31.4%, No. 2 4+D
30.8% i<, filik 182~234% DRicdh v, ML TV 7 = vEGRBELHABELR L,
) 7= vEERILBEMIL257% ThHo 120, FOMILIZESREMNCEELRLE, Thb
B, V7= vEBERE No.5 D303% 755, No.l#d273% nEET, FH289% L&
Droti, THICLBRSE L r— ABERO No.3 H, No.3 ML FhEi 251%, 26.7% F
¥B259% LKL, BEMBELREO b FIE, RIZFNFh 278, 269%, F52714% &V 7/ = v &
FHL ere -2 BEMBEHHOPBICH -7, SHOLL v —RLBEHMO 736% 12 HX
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BI3EHR Fv TORGHEK
Table 13. Chemical composition of chips (%)

H
Solubility in
R * T3 — e v 7 o= v Ferelrw—R| g-lE— A
Sample ~N v v Lignin Holocellulose a-cellulose
Alcohol- 1% NaOH
benzene
' = 7 2 4.7 135 25.7 73.6 49.7
x v = v
Sound
akaezomatsu )
No.1l H©® 3.8 18.2 215 69.3 445
inner
No. 1 4 » 44 23.0 273 64.7 40.1
outer
No. 2 WA 6.1 314 29.2 61.0 34.0
inner
No. 2 # 7.2 30.8 30.0 55.5 31.5
outer
No.3 ©H 24 214 25.1 68.8 45.5
inner
No. 3 4 39 18.2 26.7 67.9 41.6
outer
No. 5 43 41.0 30.3 57.1 30.6
No. 4 29 23.4 29.2 68.7 45.9
No. 6 2.2 21.8 29.1 66.8 41.4
b ¥ I 6.4 155 278 68.7 444
Todomatsu
butt
b F x 7.1 15.5 26.9 64.4 42.1
Todomatsu
top

Y 7= v BEMNEHH No. 2 440 555%, No.5 ®57.1% 7 HL- TIE <, flu 61.0~
69.3% ORI H D, WTFRLELZH I Y LPBEVETH >, FRrAEALR—ALDHTOHER
X, BAOHAKY 7= vEBEHOEHIH O e e r —2GFROE-ZLZHD LV 2 &
5, DX a-r v —~RTDONWThBE, BEMDA9.7% 23 - & 5EH<, No. b D 306%
BRETH -, THEDWTIEFAMABEMTBRT, a-tr e - AFEENCTRY
EuvEvs@ahid, BREJIOBRIZEEAEADRIEh T,

DECHABOBEEEE L 1% NaOH #iitp & 0 BIfRA 42 &, FEBROLS5TH- T
1% NaOH i AR FEECREAL TV B 2 Laibn b, JHETTRAERLET LA Y HE
BELAREELOBG B33K, 34K &I UEBERL T2,
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S Sound 0 # Wood
s LR+ Lignin rich P R
CR = Cellulose righ . 57 Chip
N M NL 2 Normal like
: i
3 O .
S "\ 40 Nos O THIY?Y
Akaezomatsu spruce
5 03 T ] AR FTY
% M X Todomatsu fir
% 2
- I;) No.2R
= 2
" oot 3 a0t AO/a,?%
£
b
=
:"b: Nod4
S O
ot § nIsk A o
Xk Mo Np3m
o] o]
No3% Mol
_ 5
R
0 = RER o
# A% A % A& x X 2
2wl No.z  No3 Ne5  EIA Mod Noé
A LR LR CR LR NLTOROR P \ )
(&) PHT Yy rRTY 020 030 040
Akaezomatsu spruce Todomatsu fir ARBE Density
BIIRW ABEEE F38E REOAMEE L 1% NaOH
Fig. 37. Density. ML DBR

Fig. 38. Relation between density and 1%
NaOH solubility.

C. NULFEHITERRER

a. SNILTORKEEEHER: BELE AL THISKEL, 1240 D755 + A
7Y —vEBLAL DX EEREL Lz, Fi, BRIEEENRGEO pH £ —2 % H\T
PHZBIE LI, 2FEAALFHDY 7=y, hrtir—R, a-kLR—A, ~Ixklr—
ALBEHECL> THIE LB URI AL, THAREDEALVTOREL, #EMAH 43.0%
THLHOELRL, 7They=rvD) =y BENEBHE Ty 70617k No. 5D
179% »:5 No. 1 N0 41% ¥C, FH283% LB U3 LL{EL, A r—ABERIT No.
395 449%, No.3 #443438% LW Thi b THCBEM I DL EL, FH4M4% Lico T
WA, LoL b F=2ik, SARAE No.b & X S UKREHHTH-> T, No. 4 25388%,
No. 6 #3399% L WTFhiEEM L ) CPECELZRLBE T, #H391% THH, 7H=
Vv 0y e vBEROBHMNDL D 283% L )i ) BCEERL TV, DEFC, B
MELOE O F FIE, P FREAALTONRENETNENR 426%, 43.3%, Fi543.0% ©, BLEH
ERICEEZRL T3, DOTREKRO PH %45 LBEHILLOLOMNI30THY, V /=y
BEMD No.5 71121, No.2 H312.3, No. 2 A2 126 L EWEXRLTCT, BHHILT
LHY) OPBRENZEEHDLBL TS, TOMMEVThEIELIVEYRL T2, ¥
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B4R ~“L70oREERSEAR
Table 14. Yield and chemical composition of pulps (%)

% % ‘[‘[1 = F2a) =1 -~ 3
3 s Screene&E %K{) th V7= v A B — “'*‘""ﬁ—x en |- A
Sample yield p lio waste Lignin Holocellu- a-lce u- Hemi-cellu-
(%) quor lose ose lose
’ 27 2 430 13.0 3.2 96.6 83.9 12.7
= VvV = v
Sound
akaezomatsu ‘
No.1 WA 41.0 13.1 24 96.5 82.1 144
inner
No. 1 # 33.7 13.0 1.8 96.7 79.4 13.7
outer
No.2 W 25.6 12.3 3.1 95.2 64.3 30.9
inner
No. 2 # 23.1 12.6 2.5 94.7 64.0 30.7
outer
No.3 WA 449 13.1 1.3 96.3 83.0 133
inner
No. 3 # 43.8 13.2 2.0 96.5 84.0 125
outer
No. 5 179 12.1 4.0 92.9 55.2 37.7
No. 4 38.8 13.1 29 95.5 78.5 17.0
No. 6 39.3 13.0 29 96.1 79.6 16.5
b F T 42.6 13.0 3.8 96.7 83.0 13.7
Todomatsu
butt
k FoOX 43.3 13.1 3.0 95.8 81.5 14.3
Todomatsu
top

Zi2zbhlc VW 7ORGEKREL DB E, Y 5= vEFRIREM D 32% I BXRT, &
B2 No.3 HD13% (trw—2BERM) LEEMN No.5 (V7= vEREN) t40% »7L1,

FREFRDOEICHE Y » e EBIIA LRIk - e, E70, R Bt r— A LEEHD 96.6% 12\
FTHLEVA, No.5 D929% DA AHUA LBV EERZR L, a-btir—A%HD L,

BREREHIC X 2560 255 5 h, B D 839% 1< HNT, 80% GicE+ 5 b ik No.
1AW, No.3 W, No.34k, BIUHFFL, P FROSEETH-T, hEBHEGICRS
b, ¥TTH=VevDY S = vEBEML No.5 ©552% 75 No. 1 A0 82.1% DORICH »
F1#9609% LBELHMIZSORTWHB UL LBV ERRL 2, —F 21— A BEED No.
3, No.3 #1F15835% Let L iz —DfxmLi, 2E¥RXFF=Y3Y 7/=vE
HFETHoTh No. 4 5785%, No.6 »79.6%, FHT79.1% T, 7H=V =7t bRT
BWEARLTWS, BEMELURO L FLF FRET TR OIS HWERRL, F
B823% THote, ~3Iwlr—REFROREIL, fAr kil r—ADHICKENL V2T
a-e—RELGERHNOBERYTFL, No.2H, No.2 AK8L0 No.5 b TUB L&
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EERLT 5, ChDORSMAREBHE o st Soumd e
Be AL TREE DBFE LONTHD & o< Contoe | 3
KB AL 7 OV TREIRDL ST o N ':z
o, SIFBERELBMERCLAL, | B i e
03138 0 HIE, BRI X ORI E L I ‘ﬁ’%
3 e e — ASERLFEHAMEEF ot . e
BB ERRLTNE, g; e | lé

b. AIRE/NILTOEEHEREDS %g §§
B ML TORENEZ LITD §(ﬁ) H.Iﬂ.l_ﬂ.l I‘i“E
CTORBEAR, S S RMET Bae o } ”EE
FOILIMERSEH AL 7 &I HET B §§ Wg
MEVDH ZETHD, Thbb, both & S
e o5 L, BIECE > THRER ] i)
TwBAn A, MECELT, % % 8 4 B _% B X !

‘ i B OB W

PEOBEY, BLeM A4 71t BT (s
BB LN L THhS. oLt WM RUE A 7 IO RS AR & B

LOBE (7 H =< Y)
RI~1T B I UHOKHEBRD L5, Fig. 39. Relation between chemical composition

A — 2tk A 1T T - 72384, CS 7V and strength of pulp (akaezomatsu).

— 5 2200mf ¥ CHUET LD, BEM AL TRETHYELTHHDY) 7= vEERE
Fi¥t-in 7 No.b Tl 120 TEOHMEEL, 5450 1 BLTORERHMTHL, =
DI/ VT EHEELTH &G TR LLBAOUBLEETH > T, BIFRAALI 12
2 AR Y > TFRERDALT DT Y ~F A% 200mé ¥ CTFFACET HERP
REEHET L EDT,

KN\ TORBCPHER: RNFEAL7OHECO» TR ERERTOUEZRH
Lz, ZOfOWHE, & ST, $50WFFEORBRICOVCTUL, TOKRI|EHE 1~2 £
bl b, BB LA 720 Tile-t, FTFEIRCALLRD L5, B
5%, V7= VvEBRLBECOWTRIREALEER RV EBbRD, LEL~3trr
—~ A LHE L OBRRIEETH - T, A TCHBEHELEMZILEE, ~I2lr—2AD
GHER, WHKRECERCHELRETIHE 5B VCEABL I ENTES, Tihbb, ~3
A B~ ADEEROE AT, BHHEOWIAL LT, 5lED, Bk X OHITHE
NEWZ EXEALIATHD, ZHIEAALTOPBMNLLAEVAIZEAEB T Inid,
BEEXNNEREHYRET~ 1 e e —ADEEREECH LI IBFERLEADIENTE L S,
FROEAUIBEIBRAE LA TV L 51L,"9 BHEORVCIONFVWLEWIBRLIZHED
LB LTW5,
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REPNIVYY ——— (Sound, Spruce)
No.l R ===—==(Ljgnin-rich *
No.T % R : ’
No.2R T s
No2% e~ * ‘
No.3R === (Cellulose-rich *

( )
( )
( )
( )
( )
Mo 3% —— (s )
( )
( )
( )
( )
( )

Mo5 w—eow (Lignin-rich ¢
Nod o s Fr
MNo.6 — XX — i i
[Nae ———  (“Normal-tike” +
MK ———— (¢

400

7Y - %A CSF ml

300

200

g ! ! 1 |
10 20 30 40 50 60 70

0 & 6 R Beating time  min.
AR 7V —-FALNHHMEOBRK
Fig. 40. Relation between CSf and beating time.

TY—RADET EMT\RHEREOBKR: FFNERME 7 ) —~ 2 A LOBEFEICD WV Tik
HRI~1T B IVEORDL > TH-T, “hicksde, V7 =vBENEH No.5xh
THI125HT7 Y —F A (CS) »1100mé ¥ CAFETETL, 2\ THABMEHI <L 7D No.
2 4hx, 245MT200ml i, D1 FiL, HEIBREOEYS - T, BERROBHREZRL
TWap, ZOFRTIEINo.14E NoodowFhd ) 2= vBEROBEBHM sAv7D7 Y —
FADET IR, BEM LEEMBLEEFAM L 7D FRRE Lo T35, 20D
L O AIBEERNL R > TL E R FRDO AL FIZA—7 ) — % ATk, GER—0BEMRY
RT BB ELDBBREN, ThbDALFHESL CEBCHET 5 L, No.5 No. 24
Dr5, MBEIALT VAL T HBRICNBER IR TECEEYREALVICE2D L
NEZbRD, Fi, MCM@RERIEGEETIL, o I T/B/EeM L 728, 200mé % ¢
BTHOCO6TFHAELTH220, BEEACI- T &b n, BEM L 70K
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TREETAIELIBWITTHS,

HEOCRARBE: FEEEL 7Y -2 L0BERIIFEBRSIVCEANROLSTHS,
ChEARBE, FF7V—FAMEFTTBIC LI T, 600ms ¥ TIRARCEREELRK
&b, FRUBIBRATESENHERAL TV, ZOHBIFATNIZES ZBEDIEY
Lo TETHRBEMEZRE > TWB L5 Chx b, T L TEOHEDIZIFFRITELMN LT

EI5&E FREELVY-FxALOBERK
Table 15. Relation between density of pulp sheet and CS freeness

ER B Sample
— 3 B27 » " IT )
7Vt ™ | =7 =% |No. 1|No. 1|No. 2|No. 2|No. 3|No. 3 A E | LR
md Sound | W 4 5] s 15} # |No. 5{No. 4|No. 6 matsu | matsu
Aka- |inner |outer |inner | outer |inner | outer butt to
ezomatsu P

x WM
Unbeaten 0.40 033 | 036 | 057 | 050 | 033 | 035 | 049 | 042 | 040 | 038 0.34

600 0.62 059 | 055 | 0.61 | 0.61 | 057 060 050 | 0.62| 062 0.59 0.61

500 0.61 0.61 | 0.60 | 0.66 | 0.63 | 0.59 | 0.60 | 0.50 [ 0.66 | 0.66 | 0.62 0.64

400 0.64 061 | 062 | 067 | 065 | 064 | 060 | 061} 069 | 065 | 0.56 0.66

300 0.65 0.63| 065, 074 | 069 | 0.61 | 0.63 | 058 | 0.67 | 0.68 | 0.69 0.68

200 0.67 0.68 | 0.66 | 0.70 | 0.69 | 0.64 | 0.64 | 0.66 ] 0.70 | 0.71 | 0.69 0.70
-

06—

EREBE Density

BETHIVYY ———— gSaund, Spruce) \
05+ No.1 R a====x(Lignin-rich * SO \
Wit () T
MNo.2 A T )
No.2% e (4 )
No.3R === (Qellulpse-rich * )
No.3% s | 4 5 )
o4 Mo.5 woessw(Lignin-rich ¢ )
Nod xx ( + Ar)
No.6 xxx ( 4 v )
e —————  (“Normal-like” + )
RER - + )
03 I I 1 1 i I
00 200 300 400 500 600 700

7=z X, CSf m
FABR 7V -xALEEOAHTE L OBK
Fig. 41. Relation between CSf and density of pulp sheet
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Hb, BEEBEORELLDE, 7V —32AD600ml EIHVEWEIATIXT H= S = IS
ANTH, 7YV —FAZABETTHECOMT No. 6 #RWTFFYMALTEB-TETWA,
FETYM AT OHRTET ) ~FAMEL R B &V 7= vRBER O L O XN EABRBENS <
th, BEMBEUBEOLONEVWEERRLTVWS, —F, THZ VIV FICDONTHRD
E, BEMRb - LRGBS Y, V7= vEBREREHH LS No.b BN THE Lo,
i m— AR <L 7O No. 3 A, No.3 4z et 5,

BEBEE7U—RRALOBR: BEEL 7)) - FALOBRIF IR S ICHEL2KD
I5THB, 7Y —~FRINBETLERETETL, &2 EBEM L IO THRB L,
KMNEERD 298% 25, 7V —% 2 200mé D 198% F CRECEF LTS, BEAL7FDBE
BEOWMZELALZDEERBANOREETT S, FL2HCHBNB X 5K, No.bix
T ED At LTRIERTL, No. 2 AR WTE L, iuidh 2EEFE - €, 3EH U
FMERL T 5%, 2O Terw — AREBEHH -1 7D No. 3 InHE - TEL, BEH
AT, BEMEUMBAM AL TD R FENA2WTEL, V27 = vERERNEHH L7 HME
WEWS T ENTED,

ok, BN AL TOERR, FBRCALAD LI KEADR b L - T, B
ERPBECEOL TV 210, REFRNCEANBAL, TOBFAEALTCHL0 (E
MUK, FoMmBESEERYORE, T No. b DI STBFADHEALY 7 = vEBERKH
MANTRE B ML BNS L 5 I RBEOMMAR T L 5ERE L,

BI6E BHEE (%) L7)—-%& (CSfmd) & oMIE
Table 16. Relation between brightness and CS freeness

ES B Sample
_sn BR7 2 T | b ¥
7 ‘)Csf”‘ ==y |No. 1|No. 1|No. 2| No. Z!No. 3|No. 3 Fons {Oﬁf
(ml) Sound 7 4 A #- 75 # |No. 5[No. 4|No. 6 matsu | matsu

aka- inner | outer | inner | outer | inner | outer butt

ezomatsu top

& Mo
Unbeaten 29.8 290 | 291 | 181 | 222 | 310 | 200 | 162 | 294 | 298 | 315 30.0

600 245 238 | 242 | 175 201 | 278 | 238 | 157 | 23.7 | 228 24.8 24.0
500 234 236 | 226 | 165 | 19.0 | 250 | 226 | 150 | 222 | 20.7 23.0 23.2
400 23.0 220 | 214 ) 160 | 172 | 246 | 221 | 135 | 216 | 21.7 23.2 225
300 222 2121 206 | 149 | 164 | 240 | 219 125| 209 | 205 23.0 21.4
200 19.8 206 204 | 154 | 152 | 236 | 21.6 | 11.8| 19.8 | 19.9 22.4 20.4

EMBETU—RXEOBER: ANEL 7Y — 3 ALOBERIEITERLLIOE 6 "D
LOTHL, REBLALTOHUMERE, BHMALTD7 ) —F2 ADMEL, ~TwLm—R
DERBRPBNREDIELH T,V 7= vEFHOBHM TIARIBVCERRL TS,
—FHere - ABREREHHM AL 7R IR E RS RINECIIECEER R LTS, Zhb
DALTHNFETHE, 7V —5A7600mé FTTHEMBENLAMCERL, Fhll Rtz
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Brightness

Baex

OB H1E

RernLYY —m—
No.i A —= )
No i % | )
No.2R e ( )
No.2 % — )
No.3H — ( )
Mo 35 —_— (s ¢ )
e )

—— )

( )

( )

( )

No5
No4
MNo.6
T
MR

(Sound, Spruce)

Lignin-rich

Cellulose-rich +

Lignin-righ *
£ Fir
i 4
“Normal-like” +
5 ’

71 =2 A, C5Ff mf

1 1 | |
@ﬂﬂ 200 300 400 500

|
600 700

B2 7V -—-FALHBELEOBR

Fig. 42. Relation between freeness and brighness.

FBE THr=yyEFRAERO= 0 2y r R
Fig. 43. Hypha of Cryptoderma yamanoi in the
decayed wood of a akaezomatsu diseased.

IERECIRER RS, LasL, V2
= ERALBE R H -0 7 No. 513,
FNIfE <7 Offit 42 km & D 7o
DEVEA R L TUW DI b b
T, MR L DEEO BRI &
T AL DTHHT, 7V —F
A 600 m& LLF OB {5 i L K A,

Livd ez s LT
W%, No.2 AOfEIERIZ &%
ALT, BERETH SN, JhE
B EMARC & TR D 5T 2
DI, HHECEEHM L FTH -
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T, WFhosa 7 2 i ki
o, HEM AL F7OREN, Z 2
Tk Eh &HBbRT S, A
BEET I o T, m R A R
LD, =Y TH-T, Z0H
HERMT 2 R0 X
S5THB, THh=V VRN
U= SRR R b
AN TITONWT, ke — AFRFR
R -2 7 L A A2 s LT
B, WTRIZLAD, ZITkKITBE
Bt y, AWM SR IEHES
Mo Fomdic bt O BACTH D
DTH LG, Gl DRSO
ZDOXSICHZOILERNL Ll
WA, R T ORI ER L T
OB AR —-BEET S L
LTH b,

TEBERME: CS{200ml
S AT TR AN R A JE
L RIIFE I8 ED L 5 TH B0,
REMNY 7= vEREWEFH L7
7 No. 5 28 & IZ{E UMl A 7% L 7 il
(LHM - it e, ERHEO

B1TE AWK km) L7 —F 2 mb) L oBFR

OB G,

BUR 7= =B OEETNC
AbhBr =271 2 rEA

Hypha of Fomitopsis roseo-zonata in a

tracheid of a akaezomatsu diseased.

Fig. 44.

A Ve R \ 0.5 mm
FAE No. b o 7z b i 4 sl F AR |

Fig. 45. Fine decayed wood piece in No. 5 pulp

Table 17. Relation between breaking length and CS freeness
B S #t Sample B
Sy -z | BRT 1 AR
7 osi " =7=» No.1No. 1 No. 2 No. 2 No. 3 No. 3 | ER AP
(md) Sound | W | 4 8] 4 | A %+ |No. 5{No. 4\No. 6 . Jicy | matsu
Aka- inner outer inner outer inner outer b
ezomatsu utt tOp
X Mmoo . . . . : . i .
Unbeaten 2.6 2 21 9.0 45 1.5 2.1 4.2 2.8 32 2.5 2:5
600 10.2 8.0 8.4 10.1 | 6.7 6.9 7.7 4.7 7.7 9.3 8.6 9.8
500 111 8.0 9.0 12.0 ‘ 7.5 7.0 8.6 | 49 9.4 10.0 10.2 10.0
400 10.3 9.0 8.9 12.0 8.3 76 | 94 6.2 | 10.2 10.2 94 10.1
300 10.4 8.5 9.3 128 | 7.7 78 | 86 | 65 9.9 10.0 9.5 10.2
200 11.2 85| 983 | 131| 82 | 75| 85 | 65 | 97 ‘ 103 | 9.2 9.5
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L

km

B W R Brecking length

LB ERFEELEHERTRRE F27E F1F

12+
11—
10+
oL
8l
7+ G e S W
6_
S .
paa
4_
BEYNTSY (Sound, Spruce )
No.l R === (Ljgnin-rich » )
No.l % —— )
3 No.2 R e ( ¢ s )
No.2 % -— t )
No.3R me—  (Cellulpse-rich ¢ )
Mo.3% —— (¢ £ )
No5 s (Lignin-rich ¢ )
2 Nod xx ¢ Fir)
No.6 — o (s ‘)
M ———  (“Nomal-like” s )
% ——— )
]_.
0 ! 1 i | 1 [
700 200 300 400 500 600 700

Fig. 46.

29U -2 A, CSf ml
FB4ARE 7V ~-FALHEEREOBEK
Relation between freeness and breaking length.
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F18x% CSf200mf <A 7ORERUNE
Table 18. Zero-span breaking length of pulp at CSf 200 m4

. FHREZN R
R ES @M X ® EF ; . % E’I‘h' k & Zero-span
Sample No. oisture asic weight ickness breaking length
| (%) (g/m?) {(mm/100) (km)
BET H= V< 8.0 23 49 14.9
Sound
akaezomatsu
No.1l & 10.7 20 43 155
inner
No. 1 4 7.8 20 49 15.1
outer .
No. 2 W 10.9 20 41 13.6
inner
No. 2 4 8.6 20 41 115
outer
No. 3 H 9.2 20 49 16.0
inner
No. 3 4 89 23 5.0 13.5
outer
No. 5 9.4 20 4.0 8.7
No. 4 9.6 20 4.0 140
No. 6 9.1 20 4.0 14.9
b ¥ T 8.9 23 4.2 115
Todomatsu butt
b ¥ x 7.8 23 4.1 124
Todomatsu top

Bib b TCHEEITBETTLLICL, ZorBEEELTHMFL I LR L,
HIBEELTY—RIEOMBE: FIHBRXL 7Y — %A LOBRIIFE19F 5 X OV HF 47
ROL>THD, Zhickads, FTHEZ, FIHBIXIO7Y — 2 ADOBERTIE7 Y —
FADBWEEBVEL S TIRIIEHEW WIS TH A, I FeYERHM AL T7OBE
E19x% HIHEL7Y —xALOBEIE

Table 19. Relation between tear factor and CS freeness

A *r Sample
— % Be7 T X
(/e =7y |No. 1|No. 1|No. 2/No. 2 No. 3 No. 3 ST R
Oun 2 A 2 4 2] #+ |No. 5|No. 4|No. 6
(mf) aka- inner | outer |inner | outer | inner | outer matsu | matsu

ezomatsu butt top

KW@
Unbeaten 191 1556 | 231 | 120 | 135 95 | 136 97 196 | 234 220 178

600 183 156 | 175 | 127 | 106 | 128 | 138 | 98 128 | 145 156 141
500 176 154 | 157 | 119 72 | 126 | 141 93 116 | 131 165 145
400 175 141 | 140 | 103 58 | 106 | 122 | 75 108 | 133 146 158
300 156 135 | 144 99 58 | 114 | 116 | 75 11 | 114 145 134

300 159 130 | 136 9.8 52 | 105 | 124 | 74 105 | 123 143 138
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200~

Teor foctor

1001~

JiA1l 4

/ BAPATYYY  —ee——  (Sound, Spruce }
)

/. ) No.l A —c—c (Lignin-ricﬁ s )
L . No.l % e #

50 No2®y w4 s )
No2% e o+ i)
No.3W === (Collulpse-rich + )
No.3 % —e—o——an 5 )
NMo.5 wrseser (Lanin-rich + )
Nod —x— + Fir )
No.6 ——xine B )
N (“Normal-like” + )
KR ———— (s v )

/! 1

1

Gor~ 0 &7 700 500 w0 7

TY =X, CSf ml
AR 7V -2 HEIHE - 0BK
Fig. 47. Relation between freeness and tear factor.
BOTRLEDOEAI VB UL L, FeAe LTI No. 2 4hd 2hbic X < ITv 52,
BMEAEDDTEWC LAZLIes T b, Nob LABE LD TEWGELRL, HAZRS
o 7T s, ChiBETHLBEM AL TE Y Fv ML T0EL, ¥V 27=vE
FROT 7=y <V BHM AL THL 5 & BEL, FOPRIC 2L e~ ABFEHRHM 1 7
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WEELTWEE WS Z EMTE S, :

BHFEET V-2 REOME: BHTRRIRROME LTk <, EBoX L4020, —
BOCEZ D&, 7Y ~F AN 600ml CETT5 & BFCHRENEATHZETH 5,
BARBLVFBRICHONB L OIT, V7= YRERBEF# <1 70 No. 5 75H ¥ T
<, DWTeAr -~ ABEREAGH <L 7D No. 3 W, V7= vEBERESH 17D No. 2
ShElsoThd, WThLEBEH L 7 OB BMTRITR VA, b Fw YL i
PLRRFORERRL T\ 5,

200k V- (CSf md) LWHE (H) L oMK%
Table 20. Relation between folding endurance and CS freeness

#= *+ Sample

— 2 BT » o .
TSt | =y No. 1{No. 1|No. 2 No. 2 No. 3|No, 3| PRE | LR
Sound 2 A 2 ] 0. 5/No. 4|No. 6 -
(m) aka- inner | outer | inner | outer |inner | outer ni)attstu mtz:)tsu
ezomatsu v P
o 11 4 8 608 45| 2 3 25| 14| 20| 18 3
600 2,000 1,100 680| 990| 380 | 300 300 40 650 | 1,001 1,400 850
500 2,000 1,160, 820| 1,440| 670 | 300 | 1,100| 66 890| 1,800| 1,500 1,930
400 2,350 1,490 1,100} 1,730 | 860 | 410 | 1,100| 140 690 | 1,800 1,700 1,700
300 1,900 | 1,200 1,310| 1870| — | 490 |1,100| 120 | 970| 1,900| 1400 } 1,200
200 1,900 1,500| 1,200 | 2,020 660 | 580 780| 130 | 1,300 1,700 970 1,300

c. WHEDSBZNHT: ZoFRBCIEEBBHO Y=L <2, PHORRBRRAYE
\ o, Jitkik TAPPI Standard i€V, TORBRBICHE L - THR -7, D&M —
BE2EBCTH IR TV 5L 0%, RBRBOREN»ORMAORBEETIL, WThiiBky
785 ZENTEID T, MBRELTIBIELED 3 2, RHOTESL, A 7HEHAEOS
%, WAKEEDOBE, <1 7EEUEROTNEETH -7, ChHABHEL, ERFBCEL
e L - TEREY T Te, RBROMBREYE 2L RBIVHE 22K (FF 18~21 % L 2 R)
BIVOHEO~60FCR LI, FTFH777>a vVORBOEXLDL, FhAFhEYOED LS
TS LT 5,

10 2y > o Bl E (BHHBHEE S 1mm) e B
10~35 2y v . | ” 24 ) e E i #
35~65 7~ ( Ve 21 7 ) cereeeenenenne ok
65~100 ~ ( 7 08 7 ) cevemnerennnnn, 55 K
100 » » > L LUF ( V4 0.2 7 ) corevevrennens A

ThZheonwTiliRd &, 2¥DL5THA,
REMNLT: BEREZDLEBORKLIONERIE~2L DL 5 THB, FTRIPH A
7 OHEL, RABHES GO 1AL ED 264% % L, BlifEs31.1%, hififiEs 368% &
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RETNTYRY ——— (Sound, Spruce)
No.l & = (Lignin-sich * )
Mol % —— (

s )

MNo.2 R = ( s s )
No2% —e (4 : )
No.3A === (Céllulpse-rich * )
No.3 % —o—a (s )
No.5 s (Lignin-rich + )
No.4 o (s Ar)
No.6 —a— 4 ¢ )
. T —— (“Normal-lite” + )
000 \ [N ———— ( s )
p*—'\m %
RN D B
\\ // \\ Y
/ N\ 4 \ \
N \\ \
/N %

1500 / ' \
\

Folding endurance (time)

1000

it E (@),

5001

=5

7 700 300 700 500
JYU~%R, CSF ml
FASE 7V - ALMWMHAEL OBMR
Fig. 48. Relation between CSf and folding endurance.



WAL KMBEAL 7055 FTRR—ER

Table 21. Fractionation of unbeaten pulp
B SNNN: | %fj‘@*ﬁu&g SheHFohif 757y avOElE  Rate of fractions (%)
(# » v =) | Fiber length 7#h=Y =y  Akaezomatsu + F<=vY Todomatsu
Size of of dsounld
sieve WOOQ PUPS |y & No. 1 p§|No. 1 4 No. 2 ) |No. 2 # [No. 3 py |No. 3 4 RO FoE
(mesh) un(trfiff o Sound inner outer inner outer inner outer No. 5 No. 4 No. 6 butt top
~ 10 3.09 26.4 53.1 74.5 574 13.6 32.8 48.5 4.8 19.0 24.7 8.1 3.6
10~ 35 241 31.1 22.7 11.6 114 19.8 21.5 25.9 20.6 38.5 26.1 28.9 235
35~ 65 2.09 36.8 17.7 6.6 23.0 539 36.8 19.2 60.5 334 40.4 54.1 63.8
65~100 0.82 3.1 3.7 3.8 4.0 6.4 4.8 3.2 6.3 4.7 3.8 47 5.3
100~325 0.20 2.6 28 35 42 6.3 4.1 3.2 78 47 5.0 4.2 3.8
G Tot IE—I‘ — 100 100 100 100 100 100 100 100 100 100 100 100
ota
ﬁ.ﬁﬁ (mm) — 2.35 2.79 2.76 2.57 2.09 . 235 2.56 1.98 2.26 2.28 2.13 2.06
Fiber length
E2E WNME-<1 7 (CSf 200mé) Db W TRE—EBESR
Table 22. Fractionation of beaten pulps (CSf about 200 m#)
BEE 4 A D% N K57 OEE :
SBWDE | 7o lEE SBEVWHFbNRIET7 T v a vDEHA  Rate of fractions (%)
(# v > =) | Fiber length 7 H=Y =y  Akaezomatsu F ¥ =2 Todomatsu
Size of of sounld
sieve wood pulps |4y & NG 1 gy No. 1 44| No. 2 1 [No. 2 4| No. 3 73| No. 3 4 bOF S :
.1 . L2 . . . b PR
(mesh) un(l:::;ﬁ)en Sound inner outer inner outer inner outer No. 5 No. 4 No. 6 butt top
~ 10 3.09 24 54 5.0 15 1.2 2.8 5.2 0.9 1.2 1.2 15 11
10~ 35 241 10.6 26.0 11.0 275 55 9.6 23.3 4.1 24.3 8.2 78 8.1
35~ 65 2.09 67.5 40.6 54.0 26.7 524 55.0 444 52.7 46.5 61.7 63.2 66.0
65~100 0.82 8.6 99 13.1 25.5 17.7 14.8 9.8 18.2 9.8 10.6 11.9 10.2
100~325 0.20 10.9 18.1 16.9 18.8 23.2 17.8 17.3 24.1 18.2 18.3 15.6 14.6
Gl Total it — 100 100 100 100 100 100 100 100 100 100 100 100
R (mm) — 1.83 1.76 1.69 1.52 146 1.63 1.77 1.43 171 1.65 1.69 173
Fiber length

CE-LTEBRI)Y £ Q%X £ 4+ JW

603
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O——0 : R Unbeaten

BB THY, FH2mm Ll oMM, 943% |
[ S ®: CSFu5ml o

T Lo, EMMEL3.1%, BB 26% & &
bOTUPETH -, & OBHED S R,

T h= v =R oW TEERTH B LT
Wi LB, ZAhoeRWIBIOEY TH D
Z LRI iy, CSf 200 mé ¥ TRIfE
Licb EDAR_ALTDRT 57 v 5 vOFLHBHE
ROPBLARRKITRONELDTH B L1XER
fedhEd, BMEOHELOM, % ORES
AL, BfficilElic<vwisbdh-1T, B
EDld, RFALFZDOCTOREDFRHER ol )

rDF¥FFHEATAILERLLE, p
X T200mé ¥ TR LI AL T D W T 0 gm T-%  BeE e /m7~';fzs)<w'7

. Goe) (24 : 120) (mm

2B &, BAMMES 24% & RIVED 1/10 LT Y vomkssiams (oo

wEhdThle b, BMIMEL 102% LH BOR BE2H -1 TOSDVHITRR
BB LTHE, ZARKLT, i
36.8% b 675% L 2 A MARLT, Zh
B Do ED L LB ES Sy FBIE | i:fjﬁﬁ%ﬁm
o T b, —HEMMEE BB ThZh o
86%, 109% & L L 3Emb 45 BamL
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Fig. 49. Fractionation of sound wood pulp.

T3,
No.1 B: FTRWBEALTEHD EHF
S50RBLIOFERIB~21 DL 5T, 10 Ay v
WBRAFT 5 RAMMED 53.1% L ¥4 E® L
DTWD, 2WT, RMMEN 22.7%, il
177% C, 652y v 4 B EREWFoB#ED &5
 P935% B LW, BEMOD ML L—FKL T o
B, L LBESHC ST, BEH &L tEm
ZRTHBETLEDD W10 £y v, OIS
B RABMESS 2, BRI > TRETS O omksss s
AN T ORHEBORTESG I D BS0E No. 1l HAr 7053050 RE
BEALTVWAHERED, Zof0BETH
LREOBRBMEIBEI I, SOTRMBEAAL7ZMRLTY Y — % 2% 200ml i T &
BEM N 7OHBE L FERFEBME @1lmm) OWFN2ELED 406% LBE L5 LA

Rate of appearance

HR%E %

L 1 L 1
~10 0~35 35~65 65~100 100~ v

(209) (082 (020) {mm)
(Fiber length)

=Y

Fig. 50. Fractionation of No. 2 inner pulp.
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RABMS 1050 Lo BB L, —JFF G

- 70+ OO : KR Unbecten
25 fFI BRI 6 £ 18.1% & 7r b L ST
ML TD109% iz BRTEL W U B LR ,
B Tint, Lidts T, BFIC X - Tk .
MXBEM I VU LT R TWDI LN 8 ‘
ISEBMES I, 3 i
No.1 5\ : ZFRMBALTEHHZDE, / \“
HE5IRBIOMHEIB~21DL 5> THsT, = !
s - ! :
No. 1 OB LIFHIC I PTHD, 10 25 v ; L
= ! |
2 CBATHEAMMEN 5.1% KEL, U3E 3 o i .
AL 13.1%, HBHEA 62%, EHKEN 3.3%, i L
BHBAEDS 27% L XD EERIRRETFT LT ,/’\\\k\xk_qa
-
B, FI65 2y v KBRETHRVGHOMM 1 . . .
v ~10 10~35 3565 G5~10 W0~ Xvz
NEED 9% L\ 5 AL, BeEM 1T E— G @ ey @ e (om)
ABLOBOKES LR {Fiter length)

HLT05, ShE7) —#A200mb ETH gom No1jtin 70550 A0RR
BLIBED75 7> avOIXFI2ED 200 Fig. 51.  Fractionation of No. 1 outer pulp.
mé DBPE L EF LB UERAT, B K

701 OO0 : KU Unbeoten
HBElitoTET Iy FEEF-TW%, IHIT ©-—--@ : CSF 65 ml
EBHED 131%, B L O BB 169% & % o0
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Fig. 52. Fractionation of No. 2 inner pulp.
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Fig. 53. Fractionation of No. 2 outer pulp.
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Fractionation of No. 3 inner pulp.
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Fig. 55. Fractionation of No. 3 outer pulp.
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Fractionation of No. 5 pulp.
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Fig. 60. Fractionation of todomatsu top pulp.

Fig. 59. Fractionation of todomatsu butt pulp.
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Fig. 61. Comparison of fraction distributions  Fig. 62. Comparison of fraction distributions
among the types of decay (unbeaten). among the types of decay (beaten).
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Table 23. Comparison of fiber length before and after beating

. R T RBAE 2 1< %3 3 % WD B RBAE 3 O JL3R
B Avqezrajﬁ fﬁerﬁlenﬁth (mm) Ratio of beaten fiber length to
Ao ESE g g unbeaten fiber length
Sample No. MoME /R OWMOfR
) * A 7 A2 Beaten g fr
Unbeaten (CSf 200 m#4) Beaten/ uor)lbeaten Rank
BT h=V =y 2.35 1.83 77.9 3
Sound
akaezomatsu
No. 1 . 3] 2.79 1.76 63.1 10
inner
No. 1 # - 2.76 1.69 61.2 11
outer
No. 2 H 2.57 152 59.5 12
mner .
No. 2 # 2.09 1.46 69.8 7
- outer
No. 3 . 2] 2.35 1.63 69.3 8
, mner
No. 3 4% 2.56 1.77 69.1 9
outer
No. 5 1.98 1.43 72.2 6
T h=V =y ORY
Av. of akaezomatsu 243 164 678
No. 4 2.26 1.71 75.7
No. 6 2.28 1.65 72.3
b F It 213 1.69 79.3
Todomatsu butt
b ¥ x 2.06 1.73 84.0 1
Todomatsu top
P E ey ORY
Av. of todomatsu 218 170 78
¥ 1 2.34 1.66 72.8 —
Average
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Fig. 63. Relation between brightness and sodium chlorite added.
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FOAE  RNEESM AL ZHB DT OE7 T 2 v a v O/

Fig. 64. Fiber of every fraction of sound wood pulp unbeaten.

7232 va SE MM E
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B 10~ 35 ~» 241 »
C: 35~ 65 209 »
D 65~100 0.82 »
E 100~325 » 0.20 »
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Fig. 65. Fiber of every fraction of sound wood pulp beaten.

759¥av F 3 A R
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 241 »
G 356~ 65 v 2.09 »
D: 65~100 » 0.82 »
E: 100~325 0.20 »
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Fig. 66. Fiber of every fraction of sound wood pulp unbeaten.

757 vav F i =

Fraction Averagerﬁbe\r length
A: ~ 10 mesh 3.09 mm
B 10~ 35 n» 241 »
C: 35~ 65 209 »
D: 65~100 082 »
E: 100~325 » 0.20 »
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Fig. 67. Fiber of every fraction of sound wood pulp beaten.

TG a 3 AR
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
C 35~ 65 » 2.09 »
D 65~100 » 0.82 »
E: 100~325 o« 0.20 »
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Fig. 68. Fiber of every fraction of No. 1 inner pulp unbeaten.
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1.0 mm
BE6IE M No. 1 W75 b0R30%735 7> v Ol
Fig. 69. Fiber of every fraction of No. 1 inner pulp beaten.

755 vav i M R
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 n
(B F 35~ 65 2.09 n
D: 65~100 » 0.82 n
E: 100~325 0.20 »
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Fig. 70. Fiber of every fraction of No. 1 inner pulp unbeaten.

757w a v F 1 fk R

Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 241 »
G 35~ 65 2.09 »
D: 65~100 082 »
E: 100~325 0.20 »
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FTNE M@ No. 1l HAALTL50H30&7 357> a v ol
Fig. 71. Fiber of every fraction of No. 1 inner pulp beaten.

TIy eV kK R
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
G 35~ 65 2.09 »
D: 65~100 ~ 0.82 »
E: 100~325 » 0.20 »



1l

# 21 %

dedEE AR BRI RS

228

77 v oa v OMME

BoSTof7

FM#E No. 1 s 75

FET2HE

Fig. 72. Fiber of fraction of No. 1 outer pulp unbeaten.
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1.0 mm
EBE M@ No. 1l <A 7520 5F0%7 357 v a v ok
Fig. 73. Fiber of every fraction of No. 1 outer pulp beaten.

PG L ey Al gk HE =
Fraction Average fiber length
A: ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
C: 35~ 65 » 209 »
D 65~100 # 0.82 n
E: 100~325 » 0.20 »
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Fig. 74. Fiber of every fraction of No. 1 outer pulp unbeaten.

Z7FLSaY MR
Fraction Average fibdr length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
C1 35~ 65 n 209 »
D 65~100 0.82 »
E: 100~325 » 0.20 »
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Fig. 75.
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Fiber of every fraction of No. 1 outer pulp beaten.
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Fraction

~ 10 mesh
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"
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Average fiber length

3.09 mm
241 »
209 »
0.82
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HE6E  KNHE No. 2 NV 7T5b 0530/ 7 57 v a O
Fig. 76. Fiber of every fraction of No. 2 inner pulp unbeaten.

757 vav 3 Ak HE R
Fraction Average fiber length
A: ~ 10 mesh 3.09 mm
B: 10~ 35 o« 241 »
C: 35~ 65 2.09 »
D 65~100 0.82 »
E: 100~325 » 0.20 »
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1.0 mm
BITTE M No. 2 HALT 420 HT0E7 57 v a v Ol
Fig. 77. Fiber of every fraction of No. 2 inner pulp beaten.

75758y 2T T Y

Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B 10~ 35 » 241
(@ F 35~ 65 » 2.09 »
D 65~100 » 0.82 »
E: 100~325 » 0.20 »
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4 g Hhe g i :0 mm
FT8E K£WME No. 2 HAALTS20WHF0&735 7 v a v ol
Fig. 78. Fiber of every fraction of No. 2 inner pulp unbeaten.

750 vav ¥ M A R
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
Ci 35~ 65 209 »
1D 65~100 0.82 »
E: 100~325 020 »
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Fig. 79. Fiber of every fraction of No. 2 inner pulplbeaten.

FFLa SE 3 M B
Fraction Average fiber length
A: ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
C: 35~ 65 2.09 »
D: 65~100 » 0.82 »
E: 100~325 020 »
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Fiber of every fraction of No. 2 outer pulp unbeaten.
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B8R W No 2 A Ar7520HB0&7352va o
Fig. 81. Fiber of every fraction of No. 2 outer pulp beaten.

757 vav 1 A=
Fraction Average fiber length
Ay ~ 10 mesh 3.09 mm
B: 10~ 35 » 214 »
C 35~ 65 209 »
D: 65~100 0.82
E: 100~325 » 0.20 »
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Fig. 82.
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D:
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FKlfig No. 2 - A7 52053 0%7 77 v a v Ok

Fiber of every fraction of No. 2 outer pulp unbeaten.

757 vav ¥ A R
Fraction Average fiber length
~ 10 mesh 3.09 mm
10~ 35 » 241 »
35~ 65 209 »
65~100 0.82 »

100~325 0.20 »
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045 mm

FE8E MM No. 2 AL 7530 530&7 57 2 v ok
Fig. 83. Fiber of every fraction of No. 2 outer pulp beaten.

750w TR
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B 10~ 35 «» 241 »
C: 35~ 65 2.09 »
D: 65~100 » 0.82 »
E: 100~325 0.20 »
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E8E KM No. 3 BHALT 5B 0H01F0&K 75 7 v a v ot

Fig. 84. Fiber of every fraction of No. 3 niner pulp unbeaten.

RIS o ke E
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
C: 35~ 65 n 209 »
D: 65~100 # 0.82 »
E: 100~325 0.20 »
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Fig. 87. Fiber of every fraction of No. 3 inner pulp beaten.

757 a v 3 MM R
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B 10~ 35 » 241 »
(& 35~ 65 209 »
D 65~100 » 0.82 »
E 100~325 » 0.20 »
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1.0 mm

E8E KWNiE No.3 A A7 GF0%7 77 a O

Fig. 88. Fiber of every fraction of No. 3 outer pulp unbeaten.

B 3 R =
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B 10~ 35 » 241 »
C: 35~ 65 209 »
D: 65~100 0.82 »
E: 100~325 0.20 »
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HE8E N No. 3 LT Hb 0BT/ 727w vt
Fig. 89. Fiber of every fraction of No. 3 outer pulp beaten.

750 vav M R
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
Ci 35~ 65 209 »
D: 65~100 0.82 n
E: 100~325 » 0.20 »
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Fiber of every fraction of No. 4 pulp unbeaten.

KA No. 4 <1755
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Fig. 92.
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Fig. 93. Fiber of every fraction of No. 4 pulp beaten.

777 va s Tk HE B
Fraction Average fiber length
74 ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
G 35~ 65 209 »
D: 65~100 0.82 »
E: 100~325 0.20 »
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FIUE KM No. 4 “A 752 0HH0&735 27 v a vl
Fig. 94. Fiber of every fraction of No. 4 pulp unbeaten.

777 vav R
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B 10~ 35 » 241 »
G 35~ 65 2.09 »
D 65~100 0.82 »
E 100~235 0.20 »
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FEIBE kW No. b “A T3 0HIt0&E75 7w Vol
Fig. 96. Fiber of every fraction of No. 5 pulp unbeaten.

750 a v 1 kR
Fractiou Average fibee length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »n
OF 35~ 65 n~ 209 »
D: 65~100 » 0.82 »
E: 100~325 » 0.20 »
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FITE R No. 5 AL 74630 0&K75 7 v 2 v ok
Fig. 97. Fiber of every fraction of No. 5 pulp beaten.

TFY S Y 3 ME R
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B 10~ 35 » 241 »
(2F 35~ 65 2.09 »
D 65~100 0.82
E 100~325 « 0.20 »
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0.5 mm
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Fig. 98. Fiber of every fraction of No. 5 pulp unbeaten.

75 A i R AE R
Fraction Average fiber length
A: ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
C: 35~ 65 209 »
D: 65~100 0.82 »
E: 100~325 0.20 »
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Fig. 100. Fiber of every fraction of No. 6 pulp unbeaten.

75y e MR
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
C: 35~ 65 n 209 »
D: 65~100 ~ 082 »
E: 100~325 » 0.20 »
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Fiber of every fraction of No. 6 pulp beaten.
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Fig. 104. Fiber of eve-y fraction of todomatsu butt pulp unbeaten.

757 vay M R
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 19~ 35 » 241 »
C: 35~ 65 2.09 »
D: 65~100 ~ 0.82 »
E: 100~325 » 0.20 «
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Fig. 105. Fiber of every fraction of todomatsu butt pulp beaten.

750 va v I e =
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 n
Cax 35~ 65 n 2.09 »
D: 65~100 » 0.82
E: 100~325 0.20 »
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Fig. 106. Fiber of every fraction of todomatsu butt pulp unbeaten.

750 va F ¥ kA R
Fraction Average fiber length
A: ~ 10 mesh 3.09 mm
B: 10~ 3 " 241 »
C: 35~ 65 209 »
D: 65~100 « 0.82 n
E: 100~325 o« 0.20 »
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Fig. 107. Fiber of every fraction of todomatsu butt pulp beaten.

732 vay 3 kA R
Fraction Average fiber length

A: ~ 10 mesh 3.09 mm

B: 10~ 35 » 241 »

Cx 35~ 65 209 »

D: 65~100 0.82 »

E: 100~325 0.20 »
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EI108E FKNMEEF FEAALTSLBCGTTOEKE 7T 2 v a v oMk
Fig. 108. Fiber of every fraction of todomatsu top pulp unbeaten.

750 vav MR
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
(08 35~ 65 2.09 »
D: 65~100 » 082 »
E: 100~325 # 0.20 »
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Fig. 109. Fiber of every fraction of todomatsu top pulp beaten.

759 ey 1 Ak AR
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B: 10~ 35 » 241 »
Cz 35~ 65 n 2.09 »
i 65~100 ~ 0.82 n»
E: 100~325 0.20
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Fig. 110. Fiber of every fraction of todomatsu top pulp unbeaten.

2 I rE ol HE R
Fraction Average fiber length
A: ~ 10 mesh 3.09 mm
Bi: 10~ 35 241 »
Gz 35~ 65 209 »
D: 65~100 0.82 »
E: 100~325 » 0.20 »
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Fig. 111. Fiber of every fraction of todomatsu top pulp beaten.

757 va AR
Fraction Average fiber length
A ~ 10 mesh 3.09 mm
B 10~ 35 » 241 »
G 35~ 65 # 2.09 »
D 65~100 0.82
E 100~325 » 0.20
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Table 24. Bleaching test with NaClO,
NGO, BHE No.1| No.1| No.2 | No.2 | No. 3 | No. 3 PET R FR
S 3 o. 0. o. 0. 0. o.
NaClOzg/ ?:'%1-2,” ® 2 n # M st M " | No.4 | No. 5 | No. 6 | Todo-| Todo-
15g /'i 7 On the basis | “°"™® | inner | outer | inner | outer | innmer | outer I%ittstu matsu
PUIP  Iof od. pulp, % top
0 0 225 | 224 | 226 | 174 | 168 | 258 | 240 | 213 | 125 | 210 | 228 | 227
< V 7=y EHE % B2 | @ 18| 6| @5 03| 0| 4| 9! 9| 38| ©o
Lignin content . o : : : - . : . " i -
SRRCIN: s 0.05 33 52.6 | 416 | 400 | 291 | 200 | 523 | 319 | 422 | 139 | 496 | 488 | 510
Brightness 0.1 6.7 61.4 59.0 55.0 54.6 36.0 63.2 58.5 57.6 182 57.0 53.2 58.1
(%) 0.15 100 64.2 | 619 | 627 | 591 | 558 | 653 | 628 | 594 | 414 | 600 | 620 | 628
0.2 133 632 | 625 | 635 | 599 | 577 | 652 | 653 | 636 | 527 | 628 | 646 | 641
03 200 630 | 630 | 650 | 614 | 598 | 67.2 | 682 | 625 | 575 | 638 | 648 | 646
Average 545 | 517 | 527 | 469 | 410 | 565 | 518 | 511 i 327 ’ 524 ‘ 527 | 539
0 0 10.2 8.9 95 90 9.0 8.4 73 76 72 76 83 9.9
A K B 0.05 33 8.8 8.0 6.6 73 8.6 76 75 82| 84 98 | 103 9.2
Breaking 0.1 6.7 9.8 74 7.2 9.8 77 75 73 96 958 88 | 104 96
le;g‘h 015 100 9.9 80 82 | 102 85 75 6.8 95 | 100 9.8 7.7 9.9
(km) 0.2 133 9.8 74 8.2 93 9.0 70 72 9.2 98 94 | 103 | 101
0.3 20.0 9.0 8.4 8.2 98 9.2 73 78 | 109 | 110 80 | 101 | 101
Average 9.6 8.0 8.0 9.2 8.7 76 73 9.2 94 8.9 95 958
0 0 3.4 3.1 29 2.4 3.0 26 3.0 3.0 21 2.3 28 3.0
0.05 33 3.3 3.2 25 2.0 3.4 3.4 3.2 3.0 21 34 3.7 29
{H o
Elongation 0.1 6.7 3.3 33 29 37 26 3.1 35 3.0 2.0 38 3.3 3.1
(%) 0.15 10.0 35 3.2 33 35 3.7 3.2 35 3.0 2.2 3.0 25 35
0.2 133 3.2 2.7 35 33 3.7 3.0 35 26 26 3.3 3.6 36
03 200 34 3.2 3.2 3.3 36 3.2 33 3.4 25 23 3.2 35
Average 34 3.1 3.1 3.0 3.3 3.1 33 3.0 2.3 3.0 3.2 3.3
A\ 0 0 8.9 73 74 77 10.8* 76 7.1 79 80 77 6.9 74
Moisture
(%) 03 200 8.5 6.9 7.2 75 | 103%| 7.3 74 6.8 76 70 6.8 6.8

* WELhBREROER
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Fig. 112. Stress-strain curve of tension test in sound wood pulp-sheet.
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Fig. 113. Stress-strain curve of tension test in No. 5 pulp-sheet.
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Fig. 114. Stress-strain curve of tension test in No. 3 inner pulp-sheet.
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Fig. 116. Stress-strain curve of tension test in todomatsu

top pulp-sheet.

B2 X OSEHETEHBLLALVTREOHPENYE
Table 25. Physical properties of sheet made from pulp bleashed
by fivestage bleaching

oW om R oo s B FOR g | om0 E
KB E 5 4= REEE o Breaking Folding
Sample No. Yield Density Brightness length g‘étr;; f;l;etzrr endurance
(%) (%) (km) ([=)
*  ® 96.2 0.40 68.2 ! 1.8 14 120 7
7 & Unbeaten !
Sound } g | 95 0.70 59.9 6.1 59 200 580
Beaten
*x M @ 96,2 0.38 63.8 1.2 0.8 105 2
No. 3 1§ Unbeaten
inner) fi& 95.7 0.59 59.1 4.4 3.3 140 100
Beaten
* W f# 93.1 0.59 453 5.0 37 102 67
Unbeaten
No. 5
Uil f# 94.1 0.65 24.9 5.0 3.6 69 50
Beaten

BFEYEHT, WThL By TEHELTWA,

e; SBERICKDEA: T TORSBRERIDZEADELEIATEALBRD LT, tAr—~2A
BAAHZOWTL, BECOSCTEHMEVEVIMERD TR EL, ABRELRELZSWLT
BREMEFAFLEX DI LN TER, T TEADRKOMBES, AAECOWT, X bIE
AAEEZEZ TRD IS L LEDONIDRRTH - T, L EROFRABCARY &8
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E2WFE SBRBCIHIFEANTOREOHFENMNE %ol

Table 26. Physical properties of pulp sheet bleached by
threestage bleaching part 1

7 e v~ | R R Y Al 5 EE
R E S ERGME | FENE | —SHENE| A B E Breakin g #E | Folding
Sample Nt_)F? Cl, added | NaOH NaClO; |Brightness len thg Buret |endurance
amp : added added g factor (=)
(%) (%) (%) (%) (km) (time)
12 2 0.5 71.2 6.0 6.0 870
Sound
(CSf 200 m4)
” ” ” 1 68.5 6.6 5.6 660
” ” ” 2 714 6.4 49 750
No. 5 12 2 2 63.4 5.9 4.9 75
(CSf 200 mé)
" ” " 4 63.8 5.1 5.0 310
" ” ” 6 62.0 5.6 35 190

H2TR BBECIABEAAAVTOREOEFENME o2
Table 27. Physical properties of pulp sheet bleached by
threestage bleaching part 2

Ay~ R Y B L K
® M E = BHREME | BWNE |- SsENE A AE Breaking i E | Folding
S le N il Cl; added | NaOH NaClO, |[Brightness length Burst |endurance

ample INO. added added g factor (=)

(%) (%) (%) (%) (km) {time)

No. 5 24 2 0.5 52.5 5.6 3.9 402
(CSf 200 m#)

” ” ” 1 59.0 5.1 4.3 7

” ” ” 2 64.5 3.8 2.5 63

” ” ” 4 64.4 5.0 2.9 38

" " ” 8 64.5 4.8 2.9 64

" " " 10 65.5 53 2.3 116

¥ A — — — 61.4 49 3.1 126

Average

WEOSER L, SLRBEABRKYERANRYIC, BERBY - F2AVIIERIST, &
DARRAYS L2 BB LI, FORBEREWBRERIVE2THRCHZ DL, No. 5iz217Tit
AEENEST, MELET L, COBHIX, 355, EXEABLE (Y - FHH OB
BT, BMECHEMREAY LT~ tar —20BELEENEL LR, HBEDOHEL
RO LENEEBRTHEWEEZXDB D,

4. EREHER

TTIRANC S DN X 51, A4 7EBFEIHREMICRSO—FE 1o & T 5 HEGE
BEOCHAL, F0oZ BB L THERCEREEDEDENET 5 2 Lk, bhbhkESEY
HRTHEDODEDTlhThiEie bisl, & ZARBEH» LEBRAEEI NS EHH OSSN
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FREC OV TOBERI DS e &bl uEis b sy, AFERT & 5 120 TEN &4
RO ECikbhiz0d, FRATESETEMC TERCERShS o LB
NHTHD, RAROEITH%E AT SRR, FEOHBINL T UL, BEORH N
RHRSIThEDL, TRIIHEEE bABRLATIERDRVWEGTH D, ARRCH VT
LREUEETREENEOND 5O CERRHY ML S 2 LicT 5,

BOCEZ 5E ML, BOAMOFEOFETHS, 4B ETHEAVORTELEYEE
DFETRINRBEECF LD ANEL T, EEHCIMESEE LTSI L Th D,

HE TRLZREARE L TOBAMOLEMFER] LEL T, B n—EOWREL TR
> Tw%, TOMBRT <Y L7 IBEORMBHEY AL CATHCER S, KK
el e TH5RGE>0T, DPX¥ARNETS SPOREE IO RBA 1T db O
THbH, TDO—HOBEDOE 2HY wBHMOSBZSOWTHR L TWA, FHLLALFEAD
BREGHOLDTH- T, WEF T bh TELHEEO T EEIZEOHELED (—&
CHEB T WELTWDS, TLTEIMEIZDawtrr—A (kreir—2fid)fwrnm
—~A (hetar—~20OF) OERIOLUEDOLDEEEREA L L, SUTOLOXRERGE
THONHEYTHD L LTS, L L, LFEHIHHI L OB DFHE, ExHCOHTh
BRALTILERB S5, FFTCOIIENABRE LT3 L5, [LFMCEBREs
B840, b¥RoE2EELL, TOFBRLZTHEERLELDOEHAGLIRETHAHH &
Ex b, BAERCRARECA G OE¥ORGREYTHS 5,

detre—x[) =y

1. V7 =vEBRERRHET Lignin-rich decayed wood 1>
2. kwrw~—ARGEREEHN  Cellulose-rich decayed wood 4k E WL D
3. LM EBELRES “Normal-like” decayed wood LM ITELUL 7z D

COFFEAr AR —RLY =2 VvORBERAWTWASY, V2 =vihrtlr—2D2
KRG REED 0% U bx LD, Z08REXRTHHHLI 200 TEHbH, a tLr—A+ .
B enw—~ RIBHMBEST O—TH-> T, ThRFOLEXRGD Z LTIRERS 5,

Lieio TEZBZRIAREOP TIRIERDCHEBEL S\ IcEEOR O 2 A, 82
BETREAL, RRBHH & ATLBHM carich BERRELSETH S, DPER DO XS
W, EXRERDOREYEEL LT RER SR DDV TEH DL, BV DL XS
CRARFCREATZEAHLEGIHREOL O TH B0 Lhiswa, &l - REDOEHH
DEAS TEEHETIEURELLID L, HRCKITLZAEED 0% & LD ZHKA L7
DRI - Tik, £ OFAR AT S € - M B BERAH O L 5 mBMO L 0Tt b
ZIgve TOHRIBHBEOREDEBEARBELCEINTEY, TOREISEBLL
Bl biev, B33, ARROBMNI, TE3RTITEMEHECEVEFTTIRY, KB
DITHRCEBECE I TOIRITLS> ELLETHD, EFfAoEEIEEKA LT THD,
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SN TLDF L, B THER (W44 F) O 52% & 5 AHBEEHEY A2 L Th
5 (BIZERBEY AV T 5),

DERF » ¥ VIRBTHEREEERBRF L THSE, SEHAVERBOBCIEAL, &
BLTWDH08D D HoTed’, SOLIREKRDF» v 7Moo T, ERF oS-
DHADILKGTND I ENRMBETHHH, AV~ =LA ORIV FET L L5 TH
B, PELF v TDSDWHTTHDH, HREEOF » A—CHERTHEFELT WD A2 Y —
ik, BT v CVIDRENEHL, SEVFTORINAREDL I THD, LTy 7
= VBRHERRFMOLSCEBC A A MR EETOIRARDOAZ ) —= v 238, FOEAIMEL
TEC, Fo 7OPC IR NSEBCEAT S, A7 Y —~vOEAHC DT, SEETHEC
BHOREOREL L TAAbRATWAF v 7 DBEL, BHORENTI-EXD EH 5
hTwb, RETEORMERATHZ, 2EFRBOLAL LA LOFHOMETHS, FALDSD
CWHHRBRIEOWTIRTTIRAB AN, 10 £ » v o DSH T LIS, BEMTIL 2%
CEL, RIETH No. 5 D41% I RA TS, ZhbLOMK TR 1 7R E L THRFHZ
LREZDLOTHY, FALOHACEEYET S, 10 £ » v &@LU, &<
V7= vERERBAMOBE, BELEL, L1BERRAOHEEMY L L TOFALELLRZDT
— A EREMCTHRBRICHEL T OERYE - T b, DERCEBCOLTRIELTARS, B
PR Eh T L EBEERS DT TH D, LL, I TRIERDODE 5724
A—&ETERY Tk TWw5, COBERY 7= vBENEHMO7TL ) BEBENL W Z
ERHER IR TORTNEL, EDXIREHENTDFy 7OERBCHEL TWH3MB Z L
MNTEIe, Lichio T, BEMORBEMHTORBRBR LD, T L VBETKE VLT
ik, BEHOFICEATIRAMICOVCTORBRE T 0AHELTH- T, ZORBTH W
Th, ThXhEJECERT 2 L8, BeMLoREBERRBR T T 208 TERTXS
Crhot, 2ERAALTONBNKEL 7Y -2 ADETOBEBRTH D, ML 7 Tt
EMID ZHLDHTEANLCKEICHNDO 7 ) —F ARETLILO0H 505, BEMEEAGLT
MET 584811, BPRLEAD, BAMOALT, F—7 ) —% ARV CIEREN R
5> Th EbDTI MMV EL RT 2, BEOREIN LT LL—FK Ly, <Y
7= vBAENBHM L 7 OBERECERCS D, TRRBEREOEBLL TV 2 L BN
TLOT, FOEAYFEHEIRIVRBTRLZENTES, Thbb, #ERIOMDOEN
o 7T, BEBANEN115~160km H 25 Dext L, No.5 ik 87km & T TEWL
fE#RLTW3,

SHEOMBERABL, 74V F5Be—g -, EAFFTCO0TRETAAZY) 774
F—FHVCILENRSH S, T, RBOEBRL THOMEET, 550X E LIS W
FREERRE T2 B L UfTetbhb 2t I - Tk Y BERZEL WD T, HAE
ELEBBERE TOERORBR LA LT LI LT, ZOSCHEYRLLY, £5%



276 e R F RE MR ERE B208 B1e
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Eik, BEATICR 3 5 E MM L ek
LT, EmlclEXEST 5 2 &2
EE e, AENES S W a el B
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Bon MR <L F IO TS
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IoTHhA,

1. B> Tl 7a= v~
YE b F=yo2fEIZDO
TORTH DL, FHEINZE
AR o T DG
SATEFEE LT Fwy s
TAES T BRTT ¢
hTwd, Zhixfbdlod
RUELBEEABHLTHS I,

2. FALOEITY 7= VBT
g A>T, ¥
A RO OEIG L FEE Y
7= VAR %
foo 1D e — 2 FRAF R 45
L OV MY PR
WHERLI, Ff, Fo 7

=) 2y A D Y B

AR AR TRl LTS O R (AR
VERFRINE AT o T 7, Fig. 117. Fibers separated by Cryptoderma

i ‘ yamanol in decayed wood.
3. AATONEILY 7= viE

FREFH KL, o r — 2F8FR & B EITEH I BREMIEL, 1 r—
ARIFIBHH I LA CE AR L T 5,
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C 4 BERO pHIRY 7= vEBERBRER AL 7O L OMES, MURESEM AL TDLD L
BIERETH2, TH=V=IMLTOLDE L Py 7D L DX b 2R
S, TAH )V HBEORBVCZEERLTNWS, '

5. HAMBILEER UEZR LI, mﬂwn*xuuy—/ﬁﬁﬂﬁﬁﬁ»wfﬁﬁ
$, BFROBEOH - LERLTWVS, =

6. V7 =vEBEMEHH TR, PRCL - T EhdTRERIEY ) =F AD
ETFTTHL00H500, NMECIEEXETS, ‘ «

T RAATORBERY 7= vBREBAM L 78BS TEL, S TR REED
BEAMAECBIEENEHBREI N, T -

8. BEEIY, ZUMTE No. 2 AN E b TEWEER L@, —Bic V.7 = v &BREF
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P ED T,
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ORI, BEM R XV, TRTOEHEEAM A 7T B THg#» 2 O 60~
70% % L CHR—EHATH 50, Hifi s BMEECEIE Y 7= vERFHECAY » T
%2, D\ Trre—2BERNTH ST

10. BHOEALY 7= vEREHBEHH»OLO A FORGBER, BEAflxLEICHAWE
BHETLBREMCIIBITT, Areiv—A0BBRIZLDEELLNS,

BlEOERC L, RELC VST, BAFIBEBC BT, S FRAKE LTIX
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BLABEDLDOTHEMND, OBEOIWHEXFIALT, “AFERELTTIALR
HHBERELINT I L ELBLENSH S, bz, =V A/ 3V nriti s ToHE
RERRAr L —A, BLALELEWERSAALTTHDEELDLIENTESD (B
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Summary

For the lack of raw material of pulp, man has taken pains of using the whole wood
in which decayed wood has been contained in a rational manner. Recently, the research!®
of whole wood utilization has been found even in literature of Canada, where forest
resources are abundant. _ o
) In the country which has only so small forest, lack of forest resources has a large
effect on pulp industry. In such a country the rationalization of wood utilization is an
urgent necessity and especially Hokkaido island which has much natural forest and
produces decayed wood in large quantities needs utilization of decayed wood.

Samples

Samples are shown in Table 1. Those samples were sound wood, lignin-rich decayed
wood, cellulose-rich decayed wood and “normal-like” decayed wood.

The decayed woods were divided into three groups by the ratio of holocellulose
content to lignin content.) Dacayed woods which belong to lignin-rich group and present
an appearancé of brown color, are called brown rotted wood, while those which belong
to cellulose-rich or “normal-like” decayed wood and have usually bright color, are called
white-rotted wood mainly from the forest pathologic stand point. However, from the
chemical stand point on the basis of chemical composition of decayed wood, the method
of classification or nomenclature suggeseted by the author seems to be more suitable.

Samples for this study were woods decayed under natural conditions in the forest or
wood yard.  Among those samples No. 3, todomatsu butt and todomatsu top had been
infected already in the forest, while another samples had been decayed in the yard for

a few year (Fig. 2~29).
Experiment

Sound akaezomatsu and todomatsu butt and top debarked were cut-in 50 cm long.
Weight and volume were measured about every short log and split for chipping. The
samples No. 1, No. 2 and No. 3 were sawed for chipping (Fig. 30~32). Prepared chips
were screened by chip screen and accept was used for pulping and dust was for
fractionation.

Chips corresponding to about 1.5kg of oven-dried chips were cooked by sulphate
process in a 10-¢ laboratory stainless digester. In this process, active alkali was 19.3%,
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sulfidity was 23.5%, liquor to wood ratio was 5:1, cooking temperature was 170°C and
cooking time was 90 minutes.

The cooked chips were sufficiently washed with hot water and screened through 12-
cut plate of a flat screen.

Screened pulps corresponding to 360 g of oven-dried pulps were beaten in a 23-4
TAPPI standard Niagara beater, and the pulps of unbeaten, 600 m4, 500 mé, 400-mZ,
300 mé and 200 m# of Canadian Standard freeness were obtained.

From each pulp five or six hand sheets were made for test of physical properties
of the pulps.

Pulps were classified with a modified Bauer-McNett fiber classifier and weighted
average fiber length was measured.

Results

Chip and dust:

1. The colored photographs of chips and dust were shown in Fig. 35 and 36 which
shows typical properties of every type of decayed wood. Lignin-rich decayed wood was
as shown in No. 5, dark colored, and contained considerable volume of dust because
of imperfect screening.

2. The dust to chip ratio of sound wood was 2 percent and the lowest, while that
of lignin-rich type decayed wood was generally high (No. 5 was 21.5%) and in cellulose-
rich and “normal-like” type decayed woods that was lower (Table 11).

3. Density of sound wood chip was 0.18 and the highest value, while that of
decayed woods was from 0.12 to 0.16 and lower value than that of sound wood (Table 11).

4. Percentage of dust part left on 10 mesh wire are high in sound wood (72%)
and low in some of lignin-rich decayed wood (41~49%). That large particle in dust is
useful for pulp (Table 11 and 12).

5. Chemical composition of a lignin-rich decayed wood was distinguished by a
lignin content. Lignin content of lignin-rich decayed wood was high, while that of
another decayed wood and sound wood were not distiguished (Table 13).

One percent sodium hydroxide solubility was in an inverse proportion to density
and was able to be one of index of decay (Fig. 38).

Pulp:

1. Pulp yield of sound wood and cellulose-rich decayed wood was about 43%, while
that of lignin-rich decayed wood was on an average value of 28.3% in spruce and of
39.1% in fir (Table 14).

2. Consumption of alkali in the sulphate cook is able to be presumed from pH of
waste liquor. Some kinds of waste liquor’of lignin-rich decayed wood pulps such as
No. 5, No. 2 inner or No. 2 outer were pH value of 12.1, 12.3 or 12.6, respectively, while
sound wood and another decayed wood had about 13.0 of pH value. From the value of
pH, it is presumed that some of lignin-rich decayed wood consumed much alkali than
others (Table 14).

3. There is nothing but content of a-cellulose which can distinguish the pulp from
others. a-cellulose content of lignin-rich decayed wood was lower than others. Average
values of a-cellulose content were as follows; sound wood 83.9%, cellulose-rich decayed
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wood 83.5%, “normal-like” decayed wood 82.3%, and lignin-rich decayed wood 69.0%
(spruce) and 79.1% (fir) (Table 14).

4. Beating time to obtain the pulp of 200 m¢ of Canadian Standard freeness was
long in sound wood pulp and generally shorter in decayed wood. For example beating
time of sound wood pulp was 67 minutes, while that of No. 5 (lignin-rich decayed wood)
was 12 minutes (Fig. 40).

5. There was little difference among sound wood pulp, cellulose-rich decayed wood
pulp and “normal-like” decayed wood pulp in brightness of pulp, while lignin-rich decayed
wood pulp had a lower brightness and when it was bleached, brightness was lower than
others (Table 16, Table 25~27).

6. The strength of decayed wood pulps was generally lower than sound wood pulp
except No. 2 inner. Among decayed wood pulps folding endurance of No. 3 inner was
low, but other strengths of lignin-rich decayed wood pulps were generally lower than
others (Fig. 46~48).

7. The fractionation of unbeaten pulps showed that sound wood pulp and cellulose-
rich decayed wood pulp had large fraction of long fiber, while lignin rich and “normal-
like” decayed wood pulps had large fraction of medium fiber. In every beaten pulp
(200 m¢ of CSf) the fraction of medium fiber was very large the fraction of fine of
lignin-rich decayed wood pulp was larger than others (Fig. 49~62).

8. Even in the same type of decay, todomatsu fir has higher pulp yield and
strength and lower alkali consumption than akaezomatsu spruce. Generally todomatsu
fir is better pulp wood than akaezomatsu spruce if the both are decayed in the same
degree.
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Appendix 1. Size of akaezo spruce sound cut logs before chipping

THERE | AR ER | RSFER | yxomsx | ok MR
ngfii{ %c? Diameter Area of disk szizagl: of Length of log Volume
(cm) (m?) (m?) {m) (m3)
1 38.8 011824
> 00861 0.5 0.05431
2 355 009898
> 000046 1 0.09046
3 32.3 008194 {
> o032 1 0.07632
4 30.0 007069
> 0.06906 1 0.06906
5 29.3 006743
> 006342 1 0.06342
6 275 005040
> 005791 1 0.05791
7 26.8 005641
> 005275 1 0.05275
8 25.0 004909
> 004478 1 0.04478
9 227 004047
> 003706 1 0.03706
10 20.7 00365
> 003086 1 0.03086
11 189 002806
> 00239 1 0.02396
12 159 001986
> 001901 1 0.01901
13 15.2 001815 {
> 003183 1 0.03183
14 132 0.01368
> 0.01109 1 0.01109
15 104 000819
> 000708 1 0.00708
16 85 000567
> 000500 1 0.00500
17 6.5 000332
> 000242 1 0.00242
18 44 0.00152
& at — 0.67732 0.67732
Total

%2 No. 1 EAHLEEER (Fv v /LS

Appendix 2. Green weight of square lumber of sample
No. 1 (parts chipped)

/\\\

1I\EI° %Ofﬁ; q?ar? éE‘e%nﬂviﬁg%;t%f ll\Ffo .ﬁo fﬁ;qﬁar_? Gﬂrzeg %‘Vgizg% %f
lumber squar%{;)m ers lumbers Squaezklgu)mbers

1 28.43 9 26.97

2 30.97 10 26.82

3 25.35 11 27.11

4 26.98 12 28.97

5 2.73 13 2791

6 25.46 14 29.82

7 26.46 15 30.61

8 28.07 4 & Total 415.66
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%3 No. 2 oEAMNOLEER (5 H&S Fy v /O PV PAROKRES
Cv 7 L) A dix 5. Size of Todomatsu cut logs
ppen
Appendix 3. Green weight of square =R
lumbers of sample No. 2 H & FAD
(parts chipped) 1 )‘2 Diam- RIS P 3 T }'Ltg £ & H OB
E 7 eter Area of | Average/ & 7 Length| Volume
TEVEEE Disk of disk |of areas|No. of of 1§ < U
%ﬁoy & i e Green weigh'zgof No. disk logs g
l'umb:(rl: square lumbers (cm) | (m?) {(m?) (m) (m3)
(g) 1 | 459 | 0.16547
1 26.93 ' Noa4026) 1 | 1 | 014026
2 | 393 | 0.12504¢
2 22.46 >0.11657 2 | 1 |011657
3 28.99 8| SO, amsl 5 | 1 [ o0032
4 25.06 4 | 354 | 009842 '
>0.10268 4 | 1 |010268
5 22.56 5 | 369 | 0.10694
6 21.37 6 332 | 0.08657 /0.09676 5 1 (0.09676)
7 20.11 ' 5 | 05 |0.04838
8 23.29 M & | 051095
9 23.44 Sum
” 57| 05 | 004838
= a#t 214.21 6 | 33.20.08657
Total 008151 6 0.08151
7 | 312 007645<
K34 No 3 EAMNEE s | 205 | 006835 /0.07240 7 1 0.07240
Appendix 4. Green weight of square g 006975> .06905| 8 1 | 0.06905
9 | 20.
lumbers of sample No. 3 >0.06142 9 | 1 |o06142
(parts chipped) 10 | 260 | 005309
— 0046431 10 | 1 |0.04643
EARES AEEMEHk 1 | 225 0.03976<
No, of square are ] ﬁlb 003820/ 11 1 | 003820
lumbers square "UMpers 12 | 21.6 | 0.03664
(&) >0.03341 12 ] 1 |o003341
13 | 196 | 0.03017
! 24,330 >0.02617 13| 1 |o002617
2 21,290 14 | 168 | 0.02217 sl 14 oot81e
3 19,770 15 | 134 001410<O' 814 Lojoos
4 25,850 6 | 108 | 000883 o0u72| 15 | 1| 001172
5 27,370 ' 594>o.00764 16 | 1 |000764
17 | 87000
6 26,620 >o.00490 17 | 1 | 000490
7 31,930 18 7.0 | 0.00385 J -
7hn s
8 25,100 Sum 0.51467
9 22,050 S% . ﬁt‘fl 1.02562
10 24,330 ums-tota
11 25,100
12 26,620
&
3 Total 800,360
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Appendix 6. Weights of chips and dust of the samples

- ¥y 7 Chip &£ A+ Dust FAb 5y TH a£ A r/EEE_E
A Ll o E R K | @R E® K S Dust/chip ratio Dust/orlg_mal
Sample 0O.D. weight Moisture] O.D. weight Moisture log ratio
() (%) (=) (%) (%) (%)
B & 7 » 281,346 464 5,517 4.5 1.96 1.92
= J o= v
Sound
Akaezomatsu
No. 1 A 279,874 309 6,669 39.1 2.38
inner 417,308 17,056 > 408 3.92
No. 2 4 137434 40.1 10,387 540 7.55
outer
No. 2 ) 107,828 385 12,312 33.5 1141
inner >223,372 >28,628 >12.81 11.35
No. 2 4 |[115544 480 16,316 55.2 14.12
outer
No. 3 A 179,942 37.6 6,329 36.2 3.52
inner /297,867 > 8,842 > 2.96 2.87
No. 3 4 |117,925 49.8 2,513 46.7 2.13
outer
No. 5 32,321| 453 6,949 | 512 2149 17.68
No. 4 52,303| 40.7 3182 | 532 6.08 5.73
No. 6 65,870| 39.7 3346 | 57.1 5.07 4.82
b ¥ 3 [153,608 53.0 5,787 50.0 3.76
Todomatsu butt 821,825 12116 > 369 355
3 FoOEK | 174,217 57.2 6,329 544 3.63
Todomatsu top

B&RT @27 =V =oAL 7OMNERME 7Y -5 Ak LUKRE
OEZRAEE L OBER

Appendix 7. Relation between beating time and mechanical properties
of sound akaezomatsu pulp

M A B 1 7V -xA St B s e | BB
Beating time |—gy—s g EMAE | RS, | Breaking | SRR o000
( & > Measured | Corrected factor ( H )
min value value (%) (km) time
0 735 S 721 0.40 29.8 2.6 191 . 11
10 730 — — — — — —
20 690 — — — — — —
35 565 550 0.62 245 10.2 183 1,978
40 515 508 0.61 23.4 11.1 176 2,040
45 440 — — — — — —
43 395 402 0.64 23.0 10.3 175 2,492
53 460 — — — — - -
58 295 302 0.65 22.2 104 156 1,878
63 230 — — - — - —
65 220 — — — — — -
67 205 210 0.67 19.8 11.2 159 1,898

w)
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%8 No. 1l A~ A 7oMERELE 7)) -2 AR IUEE
OBFHWE L OB
Appendix 8. Relation between beating time and mechanical properties
of No. 1 inner

M AR R 7V~ xa CSE n R e | BIE
Beating time "= ﬁgmﬂﬁ i & %E}Eﬁ Bﬁg%n}egss Blr:r?gtl}r:g kt'?‘leﬁg efdi(li';r:xgce
< a > Measured | Currected factor ( ol )
min value value (%) (km) time
0 770 742 0.33 29.0 21 155 4
5 740 — — — — — —
10 720 — — — — — —
17 680 — — — — — —
22 640 — — — - — —
25 630 — — — — — —
28 600 597 0.59 23.8 8.0 156 1,129
31 565 — — — — — —_
36 500 493 0.61 23.6 8.0 154 709
41 440 — — — — — —
44 400 387 0.61 22.0 9.0 141 521
47 380 — — —_ — — —_
50 310 308 0.63 21.2 85 135 1,191
56 260 — — — — — —
59 230 — — — — — —
62 200 194 0.68 20.6 85 130 1,483

f3%9 No. 1 #-<n 7ON@EERME 7 ) — & Ak L OREE
DEFIE & ORK
Appendix 9. Relation between beating time and mechanical properties
of No. 1 outer

7 ¥ — %% CSt S
Beating time e EEE | B ool te3laim | Foldng
Den51ty ghtness length ear endurance
< & ) Measured | Corrected factor ( [ )

min value value (%) (km) time

0 740 742 0.36 29.1 2.1 231 8
10 710 — — — — — —
20 620 — — — — — —
22 610 — — — — — —
23 595 607 0.55 24.2 84 175 677
26 560 — — — — — -
29 515 — — — — — —
30 500 510 0.60 22.6 9.0 157 821
35 460 — — — - — —
39 400 397 0.62 214 8.9 140 1,099
44 320 — — — — — —
45 i 300 307 0.65 20.6 9.3 144 725
50 240 — — — — — —
52 230 — — — — — —
54 205 211 0.66 20.4 9.3 135 1,188
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%10 No. 2 #A7ONREBE 7Y — % Ak L OHKE
OEERNWE L OBK
Appendix 10. Relation between beating time and mechanical properties
of No. 2 outer

70 — %A COl CER

% & fE AR ;

i i mé P B fE : KBz Folding

Beating time B € E | @ F & BRUE Brightness Breaking Tear endance

Density length £

< o > Measured | Corrected actor < ] >
min value value (%) (km) time
0 710 696 0.50 22.2 45 135 45
2 650 - — = = — —
3 620 — — — — — —
35 610 586 0.61 20.1 6.7 106 375
65 535 — — — — — —

75 495 — — — — —
95 500 467 0.63 19.0 75 72 665
115 410 — — — — — —
14.5 420 — — — — — —
155 405 386 0.65 17.2 8.3 58 581
185 340 — — — —_ —

20 320 — — — — — —
21 305 328 0.69 164 79 58 —_
24 280 — — — — — —
27 255 — — — — —_ —
32 205 197 0.69 15.2 8.2 52 657

%11 No.3 ARAZ7OMBEEE 7Y — X AL I UHKE
DEFNEE L OB
Appendix 11. Relation between beating time and mechanical properties
of No. 3 inner

T = T CEAE

mgwm | VTR CS B R :

; i Ty B fE : k5| E | Folding

Beating time WxEM@E | & F & geﬂiﬁt% Brightness B]?::;}?g ‘Tear endance

( o Measured | Corrected factor < ] >
min value value (%) (km) time
0 770 765 0.33 31.0 15 95 2
1 770 - - - — — —
4 750 — — — — - —
12 700 — — — — — —
17 680 — — — — — —
20 660 — — - — — —
23 630 — — — — — —
26 605 614 0.57 21.8 6.9 128 303
29 570 — — — — — —
32 550 — — — — — —
35 520 — — — — — —
37 490 499 0.59 25.0 7.0 126 306
42 420 — — — — — —
43 425 — — — — —
46 400 407 0.64 24.6 7.6 106 408
49 305 — — — — — —
51 300 312 0.61 24.0 78 114 489
53 270 — — — —_ -
56 235 — — — — — —
58 220 — — — —
60 200 202 0.64 23.6 75 105 578
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Appendix 12. Relation between beating time and mechanical properties
of No. 3 outer
mgwpm | 7V EFOSE | BB o | EE
Beaglr;j ;me l\iﬂaﬁrfgﬁa Cﬁ;rggcfd %Egg Brightness Blgeriié(tlﬁg fE:tagr endulirlance
min value value (%) (km) <time>
0 775 780 0.35 29.0 2.1 136 3
5 740 - — — — — -
10 730 —_ — — - - —
20 680 — — — — — —
2% 640 - — — - — —
30 595 598 0.60 23.8 79 138 301
35 525 — — — — — —
37 510 517 0.60 22.6 8.6 141 1058
42 460 — — — - — —
47 395 392 0.60 22.1 94 122 1094
53 320 g — — — — —
54.5 290 297 0.63 21.9 8.6 116 1112
575 260 — — — — — —
61 230 — — — — — —
64 210 207 0.64 21.6 85 124 781
%13 No. 4 ~A 7MERML 7 ) - 5 AR L KE
DOEFEREE & OBK
Appendix 13. Relation between beating time and mechanical
properties of No. 4
m B B 7Y~ * A (S . W B
Beating time e E = ® TR %ﬁﬁg B?ig%tn?ss Bf:sé{ti}r:g kt’?‘lefig egdlligllgce
() | Meateet | “oama? @ | am | | (dme)
0 750 . 694 042 294 28 196 14
9 700 — — — — — —
20 610 576 0.62 23.7 7.7 128 653
27 540 — — — — - —
30 495 475 0.66 22.2 94 116 889
35 440 — — — — — —
38 420 — — — — — —
39 400 389 0.69 21.6 10.2 108 694
44 315 308 0.67 209 99 111 965
49.5 265 — — — — — —
54 225 — — — — — —
47 195 190 0.70 19.8 97 105 1269
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Appendix 14.

properties of No. 5

Relation between beating time and mechanical

megsp | 00 A O n R whE
Beating time & ﬁmgﬁ IE & %iﬁg B?ig%tn%ss Blr :;;ﬂg kb’%leﬁﬁ endurarﬁ:e
< 5 ) Measured | Corrected factor < &= )
min value value (%) (km) time
0 630 632 0.49 16.2 4.2 97 25
0.5 610 —_ — — — — —
0.75 595 567 0.50 15.7 4.7 98 40
1.75 520 —_ — —_ _ — —
20 490 493 0.50 15.0 49 93 66
2.5 490 — — — — — —
3 447 — — — — —_ —
35 445 — — — — — —_
4 442 — — — — — _
45 410 — — — — — —
5 400 406 0.61 135 6.2 75 144
6 366 — — — — — —
7 334 — —_ — — — —
8 305 305 0.58 125 6.5 (G 119
10 245 — — — — — —
11.25 225 — — — — — —
12.25 205 201 0.66 11.8 6.5 74 128
3% 15 No. 6 A 7OMEREL 7 —F AR XUKE
DEFEHE & OBK
Appendix 15. Relation between beating time and mechanical
properties of No. 6
mmep | 00X CS o R whE
Beating time B OEME | ML ME %iﬁg B'f‘iglile‘tniegss Blr ::é{tl}rllg H:’?‘E%'E erfdtlxcrlalangce
< & > Measured | Corrected factor ( )i )
min value value (%) (km) time
0 760 758 0.40 29.8 3.2 234 20
10 710 — — — — — —
20 640 — — — — — —
24 615 — — — — — —
25 605 599 0.62 22.8 9.3 145 1,873
30 550 — — — — — —
34 5056 508 0.66 20.7 10.0 131 1,817
41 435 — — —_ — — —
44 405 398 0.65 21.7 10.2 133 1,824
47 345 — — — — — —_
49 340 — — — — — —
51 315 -— — — — —_ —
52 300 287 0.68 20.5 10.0 114 1,877
55 280 — — — —_ —_ —_
58 240 — — — — — —
61 200 200 0.71 19.9 10.3 123 1,687

4
Ty
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Appendix 16. Relation between beating time and mechanical
properties of todomatsu butt
M % B 7V -xx CSf o W B
Beating time W ﬂgmeﬁ Sl %ﬁﬁ? B?iggnfss Blreakiﬁg m’?‘éﬁﬁ erI:dxll(i:;gce
< & ) Measured | Corrected Y engt factor < ] )
min value value (%) (km) time
— * N o7 — 0.38 315 25 220 18
— 600 — 0.59 248 8.6 156 1,391
— 500 — 0.62 23.0 10.2 165 1,504
— 400 — 0.56 23.2 94 146 1,690
— 300 — 0.69 23.0 95 145 1,440
— 200 — 0.69 224 9.2 143 967
FEI1T L FRAAVTOMBRERME 7 ) — 5 Ak L OHE
DOBEFENME L oMK
Appendix 17. Relation between beating time and mechanical
properties of todomatsu top
A B 7y - xm CSE W R e | BT E
Beating time W {Emgﬁ T B %ﬁ§§ B?ig%tn?ss Blr::gtiﬁg tt%[aﬁlﬁ efdi(ri:rll%e
( & ) MeaTured Corrlected factor ( i3} )
min value value (%) (km) time
0 775 716 0.34 30.0 2.5 178 3
5 740 — — — -— —_ —
10 705 — — — — — —
20 655 — — — — — —
25 660 — — — — _— —
30 600 575 0.61 24.0 9.8 141 851
34 540 — — — — — -
355 525 - — — — — —
© 37 500 503 0.64 23.2 10.0 145 1,160
42 440 — — — - — —
44 435 — — — — — —
46 400 409 0.66 22.5 10.1 158 950
52 335 — — — — - —
55 300 308 0.68 214 10.2 134 1,199
60 275 — — — — — —
65 230 — — — — — —
70 200 198 0.70 204 95 138 1,335




292 LB ERFRFBERBERAERE F27E F15
%18 RNMBAALTDEBVHFUTRBR—ER
Appendix 18. Fractionation of pulps unbeaten, (g)
BET H= V=D No. 1 @ No. 1 4 No. 2
] oy ¥ B ]
1EA|2EH Average 1EB|2EE Average LmE|2EE Average 1EH|2EH Average
~ 10 | 0.769| 0.769| 0.769 | 1.632| 1.612} 1.622 | 2580} 2432 2506 | 1.748| 1.751| 1.750
10~ 35 | 0.931] 0.881| 0.907 | 0.755| 0.635| 0.695 | 0.349| 0.425| 0.387 | 0.336| 0.359| 0.348
35~ 65 | 1.057| 1.092] 1.075 | 0.521| 0.568; 0.540 | 0.243| 0.202| 0.223 | 0.724| 0.675| 0.700
656~100 | 0.091| 0.092( 0.092 | 0.105| 0.119| 0.112 | 0.154| 0.108| 0.131 | 0.116| 0.129; 0.123
100~325 | 0.0931 0.057{ 0.075 | 0.105| 0.066| 0.086 | 0.151| 0.087| 0.119 | 0.124| 0.128| 0.126
Total 2.041| 2911| 2926 | 3.118| 2.990| 3.054 | 3.477)| 3.254| 3.366 | 3.048| 3.042| 3.045
R 153
Av(. len)gth 2.347| 2.360| 2354 | 2.527| 2.604| 2566 | 2.724| 2.785| 2.755 | 2.573| 2.569| 2.571
mm
No. 2 4 No.3 B No. 3 4 No. 5
~ 10 | 0437 0.390| 0.414 } 1.130] 0.949 1.040| 1.302| 1.347 1.325 | 0.135| 0.146| 0.141
10~ 35 | 0.590| 0.618| 0.604 | 0.651| 0.705 0.678| 0.695| 0.720| 0.708 | 0.571| 0.627| 0.599
35~ 65 | 1.598| 1.696; 1.647 | 1.188] 1.136 1.162| 0.548| 0.502| 0525 | 1.721| 1.804| 1.763
65~100 | 0.202( 0.185( 0.194 | 0.147] 0.156 0.152( 0.092{ 0.081| 0.078 | 0.164] 0.201| 0.183
100~325 | 0.195| 0.187| 0.192 | 0.132] 0.127 0.130| 0.084| 0.092| 0.088 | 0.217| 0.238] 0.228
Total 3.022| 3.076| 3.049 | 3.248| 3.073 3.161| 2.721| 2.742| 2.732 | 2.808] 3.016| 2912
PHRMER
Av. len)gth 2092 2.091| 2092 | 2.368| 2.333 2351 | 2.549| 2564 | 2.557 | 1.984| 1.972| 1978
(mm
No. 4 No. 6 L LS N 3
~ 10 | 0571| 0516| 0544 | 0.737| 0.798} 0.768 | 0.278| 0.221| 0.250 | 0.090] 0.124| 0.107
10~ 35 | 1.135| 1.075| 1.105 | 0.800| 0.821| 0.811 | 0.935| 0.846| 0.891 | 0.623| 0.768| 0.696
35~ 65 | 0917 0.998 0958 | 1.261) 1.246| 1.254 | 1.595| 1.744| 1.670 | 1.945| 1.817| 1.881
65~100 | 0.135( 0.137| 0.136 | 0.100| 0.135| 0.118 | 0.141| 0.149] 0.145 | 0.152| 0.163| 0.158
- 100~325 | 0.120} 0.130] 0.125 | 0.145| 0.165| 0.155 | 0.130| 0.129| 0.130 | 0.099| 0.127| 0.113
Total 2.787| 2.856| 2.867 | 3.043| 3.165| 3.103 | 3.079| 3.089! 3.084 | 2.909| 2.999| 2.954
SRR
Av. len)gth 2777 2.246| 2.262 | 2285 2.273| 2279 | 2.141| 2.110| 2.126 | 2.061| 2.066| 2.064
(mm

o

=y

&
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Appendix 19. Fractionation of beaten pulp (CSf about 200 mé), (g)

Be7 =7 No. L A No. 1 JF No. 2 A
(CSf 205 m¥) (CSf 200 m4) (CSf 210 m4) (CSf 165 m/f)
R 1% 35 ¥ B K]
1EH|2EH Average lEH2EA Average 1 EH2EA Average 1EE|2EHE Average

~ 10 | 0.040] 0.100| 0.070 }{ 0.128| 0.175} 0.152 | 0.155| 0.123| 0.139 | 0.038| 0.048| 0.043
10~ 35 | 0.306] 0.305| 0.306 | 0.741] 0.712| 0.727 | 0.271| 0.328| 0.300 | 0.750| 0.811| 0.781
35~ 65 | 1.918] 2.013| 1.966 | 1.133| 1.137} 1.135 | 1.499| 1.463| 1.481 | 0.746| 0.759| 0.753
65~100 | 0.247} 0.253| 0.250 | 0.272| 0.281| 0.277 | 0.355| 0.363| 0.359 | 0.728| 0.713| 0.721
100~325 | 0.302| 0.335| 0.319 | 0.529| 0.479| 0.504 | 0.469| 0.452| 0.461 | 0.533| 0.525( 0.529
Total 2.813| 3.006| 2910 | 2.803| 2.784| 2.794 | 2.749| 2.729| 2739 | 2.795| 2.856| 2.826

SELRMER
Av. ]en)gth 1.826| 1.839| 1.833 | 1.742| 1.783| 1.763 | 1.693| 1.693| 1.693 | 1.500| 1.535! 1.518
(mm

No. 2 4 No. 3 B No. 3 4 No. 5
(CSf 190 mé) (CSf 200 m4) (CSf 210 m4) (CSf 210 mé)

~ 10 | 0.036| 0.028] 0.032 | 0.087| 0.070| 0.079 | 0.135| 0.155| 0.145 | 0.027| 0.023| 0.025
10~ 35 | 0.152| 0.138| 0.145 | 0.268| 0.262| 0.265 | 0.646| 0.654| 0.650 | 0.114| 0.106| 0.110
35~ 65 | 1.435| 1.349; 1.392 | 1.482| 1.562| 1522 | 1.253| 1.222| 1.238 | 1.460| 1.414| 1.437
65~100 | 0.463| 0.474| 0.469 | 0426/ 0.391| 0.409 | 0.283| 0.267| 0.275 | 0.477| 0.514| 0.496
100~325 | 0.635| 0.598| 0.617 | 0.506| 0.478| 0.492 | 0.477| 0.486| 0.482 | 0.654| 0.657| 0.656
Total 2.721| 2.587| 2.654 | 2.769| 2.763| 2.766 | 2.794| 2.784| 2789 | 2.732| 2.714| 2723

PN =
Av. length | 1.465| 1.450| 1.458 | 1.613} 1.641| 1.627 | 1.763| 1.771| 1.767 | 1.441| 1.414| 1.428

(mm)

No. 4 No. 6 b F 3 b FoOXK
(CSf 195 m¥) (CSf 210 m4) (CSt 190 m#) (CSt 200 mé)

~ 10 | 0.028| 0.035| 0.032 | 0.028| 0.041| 0.035 | 0.039| 0.044| 0.042 | 0.023| 0.040| 0.032
10~ 35 | 0.671| 0.641| 0.661 | 0.225| 0.240| 0.233 | 0.224| 0.228| 0.226 | 0.237| 0.213] 0.225
35~ 65 | 1.242| 1.265| 1.254 | 1.754| 1.770| 1.762 | 1.818| 1.827| 1.823 | 1.819) 1.823| 1.821
65~100 | 0.265| 0.263| 0.264 | 0.333] 0.270{ 0.302 | 0.348| 0.337! 0.343 | 0.255| 0.305| 0.280
100~325 | 0.516| 0.466| 0.491 | 0.502| 0.545| 0.524 | 0.441] 0.454! 0.448 | 0.380| 0.422| 0.401
Total = | 2.722| 2.670| 2.696 | 2.842| 2.866| 2.854 | 2.870| 2.890| 2.880 | 2.714| 2.803| 2.759

SEIHHER
Av. length | 1.699| 1.727| 1.713 | 1.644| 1.654| 1.649 | 1.686| 1.687| 1.687 | 1.744| 1.708| 1.726

(mm)
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Appendix 20. Fractionation of pulp unbeaten, (%)

BLET Hh= S = No. 1 H No. 1 4 No. 2 8
B ¥ B ] )
1 ZIE]EAverage“EIE zlﬁlaAveragellﬁ‘la ZEEAveragellEE Z@gAverage

~ 10 26.1| 266| 264 | 523| 539| 531 | 742| 747| 745 | 573| 576| 574
10~ 35 3171 305| 311 | 242| 212, 227 101 131 116 | 11.0| 118 114
35~ 65 359| 377y 368 | 167| 18.7| 177 70, 62 6.6 | 238] 222| 230
65~100 31| 32 3.1 34| 40 3.7 44| 33 3.8 38| 42 40

100~135 32\ 201 26| 34| 22| 28| 43| 27| 35| 41| 42| 42 5
PR

Av(. length | 2.347| 2.360| 2.354 | 2.527| 2.604| 2566 | 2.724| 2.785| 2755 | 2.573| 2.569| 2571
mm)

No. 2 4 No. 2 No. 3 # No. 5

~ 10 145 127} 136 | 348| 309| 328 | 479 491} 485 48 48 48
10~ 35 195| 201 198 | 200f{ 229| 215 | 255| 263| 259 | 204| 208| 206
35~ 65 528| 551f 539 | 366| 370 368 { 20.1| 183 192 | 61.3| 598 605
65~100 6.7 6.0 6.4 45| 5.1 48 34| 30 3.2 58| 67 6.3
100~325 65 6.1 6.3 41| 41 4.1 31| 33 3.2 771 79 7.8

TR
Av. length | 2.092| 2.091| 2092 | 2.368) 2.333| 2351 | 2.549| 2.564| 2.557 | 1.984| 1.972| 1.978

(mum)

No. 4 No. 6 3 F

ol
H

~ 10 19.8| 181 190 | 24.2| 252| 247 90| 7.2 81 31| 41 36
10~ 35 394| 376| 385 | 263| 259| 261 | 304| 274| 289 | 214| 256| 235
35~ 65 319 349| 334 | 414] 394 404 | 51.8| 564| 541 | 669| 606| 638
65~100 47| 48 4.7 33| 43 3.8 46| 48 4.7 521 b5 5.3
100~325 42| 46 44 48| 5.2 50 | 42 42 42 34| 42 38

SRIERER
Av. length | 2277| 2.246| 2.262 | 2.285| 2.273| 2279 | 2.141| 2.110| 2.126 | 2.061| 2.066, 2.064
(mm) -
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Appendix 21. Fractionation of beaten pulp (CSf about 200 m¢, %)

T No. 1 A No. 1 3% No. 2 i
(CSf 205 md) (CSf 200 m&) (CSf 210 m¥4) (CSf 165 m¥)
¥ B Fo ¥ B ¥ B
liEH2EA Average LEHE | 2EH Average LEH2kA Average liElH 2 EA Average

~ 10 14| 33 24 46| 63 54 56| 45 50 14 1.7 15
10~ 36 109| 102| 106 | 264| 256 260 99| 120 110 | 268] 284| 275
35~ 65 682| 670 675 | 404 408 406 | 545| 536| 540 | 26.7) 266 267
65~100 88| 84 8.6 9.7 10.1 99 | 129| 133 13.1 260, 249| 255
100~325 10.7| 11.1 109 | 189 172 18.1 171} 16.6| 169 191 184 18.8

FBME R
Av. length | 1.826| 1.839| 1.833 | 1.742| 1.783| 1.763 | 1.693| 1.693| 1.693 | 1.500| 1.535| L1.518

(mm)

No. 2 # No. 3 B No. 3 4 No. 5
(CSf 190 mé) (CSf 200 mé) (CSf 210 m¥) (CSf 210 m¥)

~ 10 13 11 12 3.1 2.5 2.8 48| 56 52 10| 08 0.9
10~ 35 56| 53 54 9.7 95 96 | 231| 235| 233 42| 39 41
35~ 65 52.8| 522 525 | 53.5| 56.5| 550 | 449| 439] 444 | 534| 521 52.7
65~100 170 183 17.7 154} 14.2 148 10.1 9.6 9.8 175 19.0 18.2
100~325 233 231 23.2 183, 173 17.8 171 174 173 239 2427 241

RN S
Av. length | 1.465| 1450 1458 | 1.613| 1.641| 1.627 | 1.763| 1.771| 1.767 | 1.441| 1.414| 1428

(mm)

No. 4 No. 6 b ¥ b FoOE
(CSf 195 mé) (CSf 210 mé) (CSf 190 m&) (CSf 200 mé)

~ 10 100 13 1.2 10 14 1.2 14 15 15 0.9 14 11
10~ 35 247| 240 243 79| 84 8.2 78| 79 7.8 87| 176 8.1
35~ 65 456| 474 465 | 61.7] 618 617 | 633| 632 632 | 67.0| 65.0| 660
65~100 971 99 9.8 1170 94} 106 121 117 119 94| 109 10.2
100~325 190 174| 182 177] 190} 183 1564| 157 166 | 140| 151 14.6

Tt
Av. length | 1.699] 1.727| 1.713 | 1.644| 1.654| 1.649 | 1.686| 1.687| 1.687 | 1.744 | 1.708| 1.726

(mm)




