SEM 3 3FEMA2AS o] &8 Uy 24 F3 %A Pt

AT - FHY - 43
AN Ao sh A AT

1.4 &
olr] & d7dd gt 7] Bu® AFYE 559 F - nF oM 71AH AU
T dfed &3¢ HasgsEA WF &4dRg I R Fol 24 A THEAel
249 v . 223y J1AH AYE FEA @2 R 24559 448 bl o
AN WRLAHFsE Fol A W 7= B oHAY. b & d7= SEME
ol g3t AH Md AFe FLE ouAE A1, I oMAE FAEH A2HE o]
ot AFHLoz Fter) 5 FYHUS

2. 4399

ZA ¥EZa: A4S B9 IPZTE I E ALY

22 3349y
221 Af9 W24 Hs

SWBKPZ 3% ¥E2 &g olARE AAT £ 92 Fx 5 15 30, 46%9 A
Hobart mixerg °]&3t 3083 A 3Rt

222 4+ 333 a3

Bee W% Fung aRar] deta Be-olME NAZE 9+ F Wiliams
Sol Ae FAWo2 Spurr Kit(Sigma)E A4t Euisti, YUAL HUd F oA
£&2A71 ¥ Yt FAAAEUAF(ED : JSM-5410, A &AL JEOL limited, 7F&A Sk
20 kVv)o 2 #F3 .

2.2.3. SEM °lulA ¢ s34 R A @ AL

AR Ao o3 Afe HIAATE dolry] A% & Hdf9 FHes ¥y o
8 4] & (Circular ratio)? ©]& & (Circle filling) ¥ Jang, Howards} Seth”7} #1Qt# collapse
IndexS& AAtelgoh As AxHe 4 @& 471 9std Havar-Fjerdingen ¥ Per
Johan Houen®e] A}43 Aoz FAES ANstgon ol& Hlmarl st 7R/ Ao

— 177 —



AZY $AE $502 245A0h Al A4E A5e Tew 2o

MaxR
MinR

{

A3 18] & (Circular ratio, CR) : CR=-&&% ___ ______ 1)

MaxR : Maximum radius, MinR : Minimum radius

Circle filling(CFil) : CFz’/=—O—bfﬁ%‘§—@— —————————————— @)

i

R ‘Minimum radius

LA
LA,

i

Collapse Index : CI=1——7F5 """ (3)

LA : lumen area obtained from the cross—sectional image of fiber after treatments
LA, ! lumen cross-sectional image of same fiber as if it had not been subjected to

any treatment

7
- —4r A
Fiber Wall Thickness : FWI= P, \/ ( I;;[ irApg (4)

{

P, : the outter perimeter(um)
Arw : the fiber wall area(um®)
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© AdaHel 74, 94, Fd 934 F& FAs7] et 4F7Y FUEY FES AAS

® HFrEdde] FUEYE ol & N2 FAE T37] 93l centerline ©)v =] 3}
Fla=

@ Centerline oA 2} @ o]H| A& FA 3 centerline ol P| A& HA F,

® oA A& At Ao T 2 HEY ovAE ¥MEI)

@ AFASHY S St -2 ofm A,
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Processing of image converting and analysis

S
i

@. Original SEM image. i (@, Separated image. @ ‘Binarization.

@. Filling lumen& ®. Filling delaminated

i ; terline.
delaminated. area. area. ©®.Wall centerline

@Add image. ® and ®. Image for.measuring @ Auto-measurement of
image ®. delaminated areas. delaminated- areas.

3. 45 ¢ ug
31 A% gude A5 Wz

2 ABEE giEEe BEZHF(market pulp)E 7150l & MEe A AolE Ad)
of PAE=d %Al (springwood, early wood)®} Al (summerwood, late wood)dfF EFE
38 Utk o) ARES TS 22 V)% - FHEA ol vt F A tx
B Axeoe] gkon Wie]l Wi WFe] AsA WEH jlerz FR2 T Ve
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Wall area(um?)
n
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Wall area(urf)
8888888

200 ——Total ——Total
—8—Latewood ~—8~atewood
150 | —A—Eearlywood —&—Eearlywood
100
Untreated 5 15 30 45 Untreated 5. . ‘15 8 4
: Mixing consistency(%)
Treatment consistency(%) J

Fig 1. Effect of mechanical Fig 2. Effect of mechanical treatment
treatment consistency on fiber wall consistency on fiber wall area.(with

area.(with delaminated area) delaminated area)
60
7
H L P 0t
(5 st .“.___,—-I/.//. 2 o}
2 g
‘;% ‘0 S oxl
8 31 |5
: a4 §
s 2 o 3 oF
= —e—Total ~—— Total
Tr —&— Latewood 10 | —8— Latewood
' 0 —h—Eearlywood —a—~Eearlywood
0 T
X Untreated 5 L 1‘.5 ® ® Untreated 5 15 30 45
! Mixing consistency(%) Treatrent consistency(%) I
— L.

Fig 3.. Effect of mechanical treatment Fig 4. Effect of mechanical treatment
consistency on fiber wall thickness. consistency on fiber lumen area.
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i 2 Aol Yel HE A4 Fow wse e B B AYHT 9o} SEM
o wate] AuiHez BRYW onx W HARAHY BE o2gel Uk EF oy
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2 4 & AYAAE ol P FRE V& F U SEMOIUIAE olstel Ui 2
el e Y FUW WAL vlasel wn. Fig 14 204 & § Sxel AA A4
o w7 AERY WAL AAY ALl A AR SE FAREE Bl wd AT
o AEAEE Hole AsE Uedch ok @A QB U LHAHG GE HFH
o Fye PR nASHA & Aol A2 FRY FEL 5T + 9 AAen

Image after Binarization for

Original fiber cross—sectional image.
automeasurement.

CLSM
(% 1000)

SEM
(X 1500)

Comparison between CLSM and SEM image.
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FRGHe] 4SS ZASY Fig. 59A B ¢ %] Axde] FAL FAFY 7
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—a&— Eoarlywood 01 | +Ié::‘:;,3voodod

Untreated 5 15 30 45 Untreated 5 15 30 45
Treatment consistency(%) Treatment consistency( %)

CR
CFil

Fig 5. Effect of mechanical treatment Fig 6. Effect of mechanical treatment
consistency on circular consistency on fiber cross-sectional

cross-sectional shape shape

Afrel FHEA A3E Frk A AAEEE AF2Z M “collapse index“E Al&3Q =Y o)
A ARHAAY 2ot 23 Fe o] wa} et Fig. 49 7oA B $ giRo] 241
of vgtd FHo2 NEHFEAIL ke AR collapse index #tol A Uttt 3%
gt ol MEAEL HWE Hieo £Fd ma Holst Qe neldd HriHojof g’

09 | A\‘/r_,/ﬁ—‘

08 |

07 | \\./‘\‘

o6 | .\.\./.—'
—&— Total

05 f —=—tatewood
~—&—Eearlywood

Collapse index

0.4 .
Untreated 5 15 30 45
Mixing consistency(%)

Fig 7. Effect of mechanical treatment
consistency on fiber collapse index.
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