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Table 1. Conditions of post treatment

) Sample No. Temperature pH Na,SO;
ThAWT, Q) (%)
ARAFFY—baVEE, A 1 %0 5 8
. . . 2 50 9 3
7777 -WITrl, HKEE 5 0 5 5
#®, ~vry—refEHL, BER 4 70 9 3
BE T, HBIEX TAPPI &% 5 90 5 3
. 6 90 7 3
PRECEL, BB~V -8 ; % 0 5
fe, Eie, ~A7HRBAIRIA
Ak vEOEERIL KRINGSTADY O FHERRE - T o T2
2.3 BREER
BRIZE L DT Table 2 iR Lz,
Table 2. Yield and hand sheet properties
Sample  Yield Density Brightness TF* BL* BF* SO; group
No. %)  (gfemd) (%) (km) (mmol/100 g)
Control 100 0.324 4.7 521 193 0.85 —
1 98.6 0.331 485 54.1 1.98 0.89 19.1
2 95.6 0.344 46.2 57.2 214 1.07 17.6
3 98.1 0.340 484 55.6 2.02 0.94 20.7
4 94.7 0.368 45,0 59.4 2,37 1.18 20.5
5 97.1 0.328 492 54.7 2,03 1.03 247
6 9.5 0.347 490 60.2 228 1.26 227
7 939 0.376 436 649 248 149 205
8 918 0.398 348 51.2 272 1.58 20.7

* TF: tear factor, BL: breaking length, BF: burst factor.



BN A1 FOBEL ZOME (M) 545

2.3.1 BRBEEICDOHT

NERE, AE pH RXEL AR OhTABRRIEPTHH, L LB pH kX5
BHRRENISTHD, Thid, LECIDRA, e~ ere—20BHARE(RE
ATaLEELDORD,

2L LT, P BVCABNRYRLTED, AR BMRAAL ) — bV FT
BB ERbIE,

2.3.2 ABELDONT

MEERE, 4B pH e+ 5 HBEORFRE Fig. LR L, 2D 77 7hbB btk
©, MBRESEVHE pH Bk (RARD '
0L DK BAEVABER ALY, LERE of
BDEL B oh TAE pH O BOENKE
D, BMENABRCIABREDO LRCLSEEED
BT E A ERDORIRGA, 7An ) BT o
BABBENERTLLHGEILEVRETL, .
RABOLh & hEWEEZRTRICIES. T . . .

2L LT, pHI UFTOAB TR ABEY 5 ’ Tw "
KABOLRL D GETHHT I\ 25, pHO % T8 1 Plect of pH and temperature
B TABE LS OIRAED L O X HEVWHRE
RTRRCL S, T€

ZERTAVWIEABE&G LA T L£HET T GP s .
w7 DaM® ORI AERERE X {—%L e} s

TH ), pHI2UTOAED L DIXRAEDO DD X sl 744135//-
D5~10 KA v r EVHEBERTR LI, ’/K.
ChboAHE R X HHBREOR X, HitRks o oot
FYU Y ARLBF A VEBEORTTHEBINS s - :
LEZIBRTWS, . Fig. 2. Effect of pH and temperature
2.3.3 BIBIRXICONT on tear factor.
mEEeEE, AE pH e 55 HEBIOMFE Fig. 2 wRmlic, FABEBECR VT,
0B pH BEL LA hTHAZARIRAEL, LBBEEOBVWHIOREZOHMEL K E
{ich, PHS TAB LIBARAERE OB LA LRDONT, ABREOCHEI pH
BT AR TH D, T, 90°C, pHI CORBCRFHRLUEOFIHERINL L Zh,
RMBOLDO X D30 LEOWMBREhi, cO7AA VHTOABIISFIHERED
BIME A FHRAD ALK Y, BOBARTI IS OTREBEORKILIKEL, BB
LTwa EBbhb, ! |




546 FEEEAFRERHBRTRME F40B B35

2.3.4 BIRDRBREICDONWT BL Ckm

MERE L AE pH i3 53158 h B X OB il Vo
% Fig. 3 &R L1, FIBEME LARK, TTo0 = .
WEREC 3T, A pH 255 < 151D 5| 2t //// .o
ROMIVERCHML, 20 L 2, ABRBEHNR 2.0t !///ij;;_

W F4E pH o iz k% <, 90°C, pH9 TOM

BCRRAEOLO LY 0% BEBCEER L. 5 Brees of pH on breaking

hbo¥iiicks\id, <A~ 7HhrAAZh length.

BEKEDO ALK VvEE AL TREOR BRI X B Bt

LoLBbhb, = -
2.3.5 L— PEELHEQOMKICONT i ///
v NEELEE DM OMMAY Figdiom 2 e

L. : 2.2} '/ 0.9

TRINIRC, ABEHCBEELL, Y- b8 L o A
EL3IRDEE L OMCEVHBEEGREZD LR, 7 , ' )
EOHBIFML 098 Th oty ZHIL, £A L HY R
—FA VI X s TRENZRR DBV — ¥ Pig. 4. Relationship between breaking
Eab b Sh, TORE, BIBDEI MMM L - length and sheet density.
P0LE2ZLND, FROBEREN Y~ ' HBELFHUAEI L OBEGRTLHEEI L,

T OMMEOREKE L, <A TORBEPRyO—FBEHC L - ThebIh, ZO/KR, #
HEROBERIEL DO TH S,

2.3.6 SATHORNKIEICDONT

AEBRE AR pH wHiT5 Vv 7D AL v EROBGRY Fig. 5 R L,

COR_ANTHOALKVEL, HEAFPY -2 VI CHWERERERS MY YARYX ST
biebEThB 0T, TV 7= vl a LOKBETOBRBRIGK X - THAZh, 201,
P B L PRI FR DN DAL K VENEAZIIh S,

Fig. 5 Ty, #A 7B AZThd A s vERIABREXBEWG Y, i, 4 pH
HEWEESEBERRIh TV, ZOKRIL BREKPORAF v ILET -
KRINGSTAD® DR LK LTED, A 70BBe ST s HERAEVWETS S,

AndsvERFGIEVEIOMERY Fig.6 Wi L, A—pH T&Z5 &, BENE & A
Aok vERAHEML, FIERVERILMMTS, COoFEEZBEMNTIZDEIVR, Tn ) EH
TREL., ¥, AI—AERE TS L, pHAHEL B L A v+ vERIHMMT M, 51
WEJIET T2, — B, ArhvEOREBEKER AL 7TRRBAZIRLE, v
BER¥mTsLE20h T35, SEOERERIOIBREMIEDLRV, ZOH




B4 7OMBE LORE (1) 547

$03 (m mo1/100g pulp)
BL (km)

24 \ 2.6F
o 0°C a

2¢ 2.4 |

D)
20k 70°C

°
>~ ——
¢ 2.2} .

70% oy @
[ \
1) \ 201 5M‘ _____ [ PP, n
s i phs

L N : ' . 2 . : L . . .
5 7 9 12 18 19 20 21 22 23 24 25
oH $01groups {(m mol/100g pulp)

Fig. 5. Effect of pH and temperature Fig. 6. Relationship between breaking
on sulfonic acid groups in length and sulfonic acid groups
pulp. in pulp.
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Z Offic, CTMP Bi# LI R L S BME SR T 55, KtOLEMIAR X 3
BMARRADZEROBE, KLOBE, Bohs A 70BRENNEMEIE«TbhTEWaRE
FThsb, HERRREBOID V7O~ EEOBRIOWT, ¥RV 774 =V /BT
DEPHIRLBRBOEML L - TEDRE Y — F OPBENRBE K ERL 52 TV 20001 H
L IR TR,

FRRIZOBRLBEREEE L, V17 >4 P REREERL LS EHEOMNAREL A
», TRERRRZE 2 TRABEORBEYRIE Lic, 22Tk, #bhic CTMP 0HEK
RBOBRELILHMETLOTIERL, 2RV 774 =2v /DT v ADHT, L 7DBE
B, XFHEER FhCBERITREORCED LT hE VI EXRN L, AEKR
PWABNBOERNY 7 74 = vV 7 TOEFHL AV 7OYPBNBREC EORTERBEEXT
WEMREH TR DTH S,

¥, T LRABR X - T, BENEORCBE IR, IHKR, BEANCHED
nBLTORBHEE L EOBERONEV SECOWTHEL, Fhbiks {HEBER
ELTW3EZ2 b 5BEVEBCRHEORBEEL LT SPWTERET 1

3.2 = -

3.2.1 BEEARSE*X

KREHIIE R BE BRI BETR L R LT » = V=Y (B 150 ) ¥ EREHF » -~
—CIEH10mm, EX2~3mm OF » Y LIcb O BRE L THW,

F v 7 OHILEIRE & &4, IR(L Table 3 ©REINTWAE D TH 5B, HHir64kg T

Table 3. Conditions of chemical pretreatment and yield

Sample Chemicals (based on wood) Tem%eé')ature El;l‘:l’;s' Y("?zl)d :
Control - — —_ 100
Al-95.0 4% NaOH 20 60 95.0
Al-91.3 4% NaOH 90 60 913
Al-789 4% NoOH 140 30- 30 789
AlS-974 3% NaOH, 3% Na;SOj; 90 60 974
AlS-80.3 3% NaOH, 3% Na;SO, 140 30- 30 80.3
NeS-935 2% NayS0s, 0.29% Na;CO3 150 30~ 60 93.5
NeS-844 5% Na;S0;, 1% NayCO3 160 60-120 844
BiS-96.4 5% NaHSO; 145 60- 30 964
BiS-91.6 5% NaHSO; 150 60- 60 91.6
BiS-82.2 5% NaHSO; 160 60-120 82.2
AcS-94.8 3% Total SO, 0.75% Comb, SO, 120 60~ 30 948

AcS-820 3% Total SO, 0.75% Comb, SO; 120 _ 60-120 820
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Tote, BAEK, 5y 7H—BEKEL, RABF » 7L RARICGKES0~60% AR,

3.22 YZrqa=y

LRV 72 4=V /BT ATAVFRF 74 7v—2 D)2, V7714 =v 7R
BE135°C, REIFMA4A D, V7 » A =V /RIS 5 TiTofc, v—T v v —BRER, 77 v b A
7V—v (12H 5 }) TRZ YV ~= VI %fTolz,

2RV 79 A=V IR PFL s A~%H, 27V75vA05mm, A 7RE20% LT
Totz,

.23 HAURM

#5577 1% Bauer-McNett BIRBRB A F\ >, 14-48-100-200 # y v 2 D /v — MAFR T
21,

.24 Yr=voEk

B T4 O0MERT 77 v a vEE, ThLh Klason B CHBEEE LD, 74
V737vav0) 7= vyERRIUTORI hHE L,

WL —FLx FC x0.01
Fine-C x0.01

FineL; 754 vV 7= v&HX (%)

WL; 207D Y 7=vE&BR (%)

FL; #7573 v0) 7=v4HE (%)

FC; £V THOMME7 77> 2 vEEER (%)

Fine:C; 227D 7 » 14 vEER
3.2.5 L= bOWEHEN
IS BTV Foy— 1 2ERL, 20°C, 65% RH CHEB Lk WEARYH
212, '

AEVER, &E7 442 BRBXCHTHRHEEHN W27 OBRAGBREA ol d

Ro/Roowe DR HR®, HBALGE ) ZUTORI hetE L,

_ 2.303 [Ro.902 —(1 — R)1(0.902 — R..)
SX = {=R)—Rs °¢ 10502—(1—Ro)] Reme—Ro)

33 BEREER
3.3.1 MRBICLIAMBRSORIL
ZAABO LR LhORETHLhI V7D Y 7= vE5E%Y Klason ETREL, %
DRERY Tabled 't, ¥7z, WREBY 7= vEOMFEY Fig. 7 R Lis,
KL TMP 0 Y 7= v&EFEI1253% T, ZOBE, AHOEELIEZTWigWD
TR CO 7 v 7 OB B X BEL2TTH B,
TAR ) HABET -2 A 7IRRAE TMP X by 7= v &ERRE S, ¥, IEHR

Fine:L =
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Table 4. Delignification by chemical Delignification (%)
pretreatment
. .. .. . 40 |
Treatment Yield Lignin  Delignification A
(%) (%) (%) BiS
Control 100 25.3 0
30
Alkaline 95.0 25.6 39
913 26.1 58
789 270 158
Alkaline 974 240 76
sulfite 80.3 26.9 146
Neutral 935 255 5.8
sulfite 844 226 24.6
Bisulfite 96.4 244 7.0
91.6 223 - 193
822 18.8 38.9
Acid 948 259 30 Yield
ci . . !
. 7. i i t delignifi-
sulfite 82.0 249 193 Fig. 7. Relationship between deligni

cation and yield.

BB ONTEDEEENEL LoTWwL, 2, BY 7= v X dBEK{HDOHD
BEHCRETNBLDTHD, 7TArH IV IB~I A - RO, BHREORRLE
o TWB, i, ROEE LTRED LRV, RACHOBML i hE > TW5BE
FHEIhD, #-T, ZORARTF » 7 O8Ik, LBER X 5 RACH OB (ERER
HTRC ) LBBETOMC IS Y 7= vl (EefMBREB TR 3) OFFCET S,
Touh ) EERBRETAEOS AL, BIEK (974%) TEBY 7= vHRETL, T0#,
INRAMET T 5 - THRAHHEAEL D, LaL, ELDAMAERMCEEZTVIRE
Tk, RAETOHMMBERCEVTELHPETHE, COMLBRETCHEOhEF y 70D
BIUE7 v ) HABOHAE L ARTH DA, Ch LT, BHRMF F Y Y AR LS ) /=y
DAL F e EO—BOBHIC L - T b IAKLLRETVAEILREL Hh B,
R T B ATALEE T3, IR 935% ¥ TiI\ - B BRKILDIEA T BH, TOH,
IR 844% TCITIRY 7= vIMBENCEE TV AENRIR TS, - T, NFE935% ¥
TiE, V7= vRRKPOBEE, BEC Y- THARS » 7OBRLBEZ 52, IRE844Y
DHLDEBY 7= vRAL KA VLR X 5> Th b I B8R KRE B L Bbh 5,
EERMETAROBA L, WABKEREL L5 ohTHY 7= vEIRAE /Y,
IR 822% DB ETRAMEDY 7= vOH40% HEEIRTWHIENRIhE, ZOBY
7= viR X BRMOBILZ2 b AEL, B A TORBHEECKE(EEYELD
Heieh EBbhs, ‘
BUEREBETAEOBEE, WL C IHERNBHLNEN, RK(IYOBKH
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Bl bBZ s TCHHBETH D, B Table 5. Amount of lignin and hemicellulose
dissolved by various cooking liquors
Yy S=vRAAKRVLEFRLF TS at 80% yield
DRILEHFE LT HRTH %, Treatment Lignin Hemicellulose
Table 5 iz, FABINK80%Z D (%)* (%o)+*
BADY Fm VL~ A E R Alkaline 40 160
N Alkaline sulfite 3.7 171
(v 7= /‘U‘” DE lﬂ% &LT) O . Neutral sulfite 6.2 94
HT28&2R L. FRLILRIK, . Bisulfite - 98 8.0
RAALHOBHETT A5 ) flE @ Acid sulfite 49 131

BEADAED L OTELL HVEN * Based on wood.
. . | **  Hemicellulose (%)=100-yield (%)lignin (%).

BlERT & icfie, (WERMAEL T -7 b OIRS OLEE{L & R CORMIC X 5
BAbic X - THREBBI T2 B 3¢, MBRcsT sBECREE IR S50 TH S,

AN &R AULE 5 LIl L HERCEHS b D TR, 745 ) SRCMASELS
FTESFRLIEY V= vRBAr s LEh, BKEOAVF VvERMUSE (FL LT afcH
AZRTY 7= kL, BHTHEC X - TARHERRCE LD 4ET 5 b cikibsie
ThEBEZBRAS,

TR, ANk ALIRREI DR R 5D ORMEBMOBKILY B L T5 LD TiRl
., WM LIy — P RBR IR0 AL OIS S T2 BRD B0 L, BT
NTOABEERTRHET 2D AVOREDTHB, L Lidib, Bl Lickie, =
NEMR LS THRY 7= VA REINRDIBER, £OKRY 7= VHRKE X » TR ZE&iL:
ZHHHERRD,

T, RAE TMP Tit, BB TOBRCI DY 7= vy 5 AEB LTERILL, ok
Y 7= vEFROBVWRRMBTEI 2FXILALh TV, {LEMEAELT» T
By 7= vRRREKMDEZFBEE, FOWTERILIEZ S, LhrL, BY 7=y
= VvERHROBCEREBETRISLEBRLTY, ¥, V7= VvEEROSV2REBTES
5ERBLI, ZOBY 7= vORARBAREEIPETIZRVY, A OEEKFLI
B X - TRIEBAERALR TS,

CORTZERIBBEE COMBOBAURCREORABRECKEBEYE 25D TH
b, TOERCOWTBRRETCHELLATS,

3.3.2 YT M=V URCKIIRGMEERIS IV a vDEFREEZD V=Y

REDOE(E

Fig. 8 L9, BRHMi7 » A v OB A 9 v2) 724V 752703V (K204 va)D
SERD7 ) - R AL THEFRERLE., 2RV 74 = v /7Bl ST 287 ) —% %
ficiz, # CTMP M 22RIAESBOLRKRGE, V7 74 = v 7HEicoh T
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Fig. 8. Relationship between long fiber
content and CSF at 80% yield
CTMP.

7Y =FARMETTHLLDEIREL L
%, EERBELAE CTMP T, W7 5
PV avD7 Y —RARKTHEEID
K, BEOBRBEIPTTWENRIA T
BH, 7TAh RO E B BRI B
CTMP CiZ 2 DBLENKRE L, W bbb
BHELBHEELZTCHBRTH 5,

LHl, TheooHEZ7 ) - X AT
BLIBETHY, Fig. WTHROh 58
', ERUBHEEHRMELE CTMP 112
RY 774 =v7/BTBH7Y ~XADE
Tavho CTMP X v3E L, PFL 3 v o EER

Fine (Z)

50 F
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1
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Fig. 9. Relationship between fines con-

tent and CSF at 80% yield
CTMP.
CSF (ml)
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Fig. 10. Relationship between CSF and PFI

revolution at 80% yield CTMP.

B s ledie, BHEFRBYZ T kd o ERERTH Y, W7 5 7 ¥ a vOE{LE% PFI
INEBRRCTHRT S &, BEERRENLE CTMP Zi32ito CTMP L h kB &%

wLT,

COBEERIBMEORKE CHEETREDORE V1L L Ihs L Bbhs, ¥k,
CCTORMME7 57> a VOREROB(LIENELEZERLTWSDTH D, Bt 5
7 v 2 YOS RTERAEL L bt B Lo, REBMERT S DARO—BH IR L
THAP LIeOPIBEL LTI, UL Lkds, Fig.8 b 9% kT4 &, & CTMP it
BEMMET T 7Y 2 VORSIBLE Y >4 V7 57 2 VORMBBRIHHOTHY, T7 5
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7Y a vOECKAISLOBEENRD AHRCBbhs, Z0ERY 7 71 = v 7BETCOHBED
¥HrAB ECEERMBLAB30TH D, IHRELIRNET-THi,

1RV 794 =V IZ/BORMBIM 757 a vk 794 v 532 vDER
RECERLDY 7= vEERERL, ¥l 2KV 7 74 = v /UL B sT 5K 7 5

Table 6 1,

Table 6.  Fraction content and its lignin content after first, second I
(500 m# CSF) and second II (150 mé CSF) refining stages
Fraction content (%) Lignin content (%)
Sample Stage
>48 mesh <200 mesh Whole >48 mesh  >200 mesh
Control First 786 180 25.3 26.2 214
Second I 71.0(— 7.6)* 26.2(+ 82)* 23.9(47.7)**  29.4(25.8)**
Second I = 555(—1565)  40.9(+14.7) 234(257)  281(258)
Al-950  First 830 1438 256 251 286
Second T  67.8(—152)  252(+10.4) 243(287)  29.3(30.3)
Second TI  481(—197)  433(+181) 235(263)  28.4(27.1)
Al-789 Fisrt 80.2 17.7 27.0 26.7 29.1
Second T  616(—186)  332(+155) 250(323)  30.9(33.0)
Second T 509(—107)  44.4(+112) 242(288)  30.4(289)
AlS-974 Fisrt 86.7 6.3 255 253 29.7
Second T  613(—254)  338(+275) 231(306)  309(31.2)
Second T 465(—148)  49.6(+15.8) 225(250)  28.9(24.6)
AlS-80.3 First 88.3 8.0 26.9 28.8 39.5
Second T  715(—168)  233(+153) 241(330)  36.0(342)
Second I  580(—135)  37.5(+142) 239(250) © 31.8(24.9)
NeS-93.5 First 88.3 55 25.5 234 60.3
Second T  59.6(—287)  30.9(+254) 237(228)  29.1(22.3)
Second T  423(—17.3)  432(+123) 231(252)  29.1(25.2)
NeS-844  First 83.1 11.7 226 202 412
Second T  64.5(—186)  30.1(+164) 19.7(219)  29.1(23.9).
Second T  448(—157) 440+ (139) 19.1(216)  27.0(225)
BiS-91.6 First 83.8 122 223 199 39.7
Second T  741(— 97)  203(+ 81) 200(19.1)  31.2(199)
Second T  974(— 67)  268(+ 6.5 106(240)  29.5(24.2)
BiS-82.2 First 83.6 9.2 18.8 144 59.7
Second T  322(— 14) 0.4(+ 02) 142(—) 60.3(—)
Second T  734(— 88)  181(+ 87) 147(100)  359( 9.5
AcS-948 First 715 17.5 259 245 32.2
Second I 65.6 (—11.9) 259(+12.4) 22.6(35.0) 33.6 (35.6)
Second T  560(— 9.6)  39.8(+ 9.9) 22.0(261)  31.9(266)
AcS-820 First 80.9 12.1 249 23.2 359
Second T  704(—105  17.0(+ 49) 220(3L2)  37.4(4L1)
Second I = 591(—113)  256(+ 86) 215(249)  335(25.8)

The values in the parentheses* indicate the difference of fraction contents and the values
in the parentheses** are lignin contents calculated by the figures of parentheses*.
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7Y a vOREREZDORIGD) 7= vERRER LI, 2885, 2KV 7,4 =v 7K
BIORWME7 57 a vORIBRE7 >4 vORMEIBEULIELZRLCED, ¥, *
hODEMRLGDY 7= VEERNEB LTV BEND, 74 YORBML, PhEd 2Kk
V7742V 7RPNT, REERENOHE L AT ITEENBVWLE2ONS, oK
PERELT, ECTMP DY 7 > £ = v 7B B 2 HEBHT(LE2 B8 L,

RUMBALTTR, 1RV 724 =2v I CETE7 A vDY = vEFENLAALTD
ZThXIDEL, BEORELEMLSLETIRERE S 72 VI XS FATVWEERRLTY
5, ¥lc, 2RV 774 =V /RIICRETD 7 74 VIX) 7= vEFENEL, BRMERT
DOFELIHERBE S EATVSLELLh, ZOBRET, BERELE > 58k
BBO» ) OBHSHVRIRTWB ERbRhS, OB, 2RV 7 >4 = v 7HRITHETS
Tr4vDY) 7= VvERRBDOIVIRME7 S 7V 2 vESZOY V= vEFER LTS
DEREFEEXZRLTWBEND, ZOBRBTIE, BREREILDOMEENBEH LT
WHRTH B,

TAHVHNECIMP Gi3, &Y 7 >4 = V7B T, £ 07X D 2REN) = v
gﬁ$0774v&%tebto:®$uAMWMMN6”%“Mmmwmoﬁﬁtﬁkéb
®5E, BABYZT T » 7RERBERK D EZZCIE, KL LR B R CHR
L, Webm) 7= vBERBL BB S 72 vIiN7 4 vELTELINBE
2, MEEE Y —BE > CCHMBREEREE LT > 1 VA& LD THA 5 EBbhs,
COBRRIIRYV 774 =V 7B 2R 7 »4 = v 7EBETHESL.

7 ) EEFRRENE CTMP ¢, BIRBAE 974%) O D7 v ) AE CTMP
EBLLEAERL, Ak b EDBEMIRDOhigh - cdl, XK 83.3% OAHED D
ORINEVE Y 7= VvEEFRDO7 > A v 1KY 7y 4 =V 7 Ch ., ZTOEZ, BHERM
DB 2 RESNEI S MBEMBCrF TR, BMERECHE LT -2 MEaHE 2L
T7 2 A YBRELIRRDTHLERbhS, 2KY 7 >4 =V 7T}, LREGKBEEIEH
THERID, 7y A VHOBET T /A VY DBELEL BB TH D,

P ERBEAE CTMP T, H#RBRECES T, 1RV 7>/ =V 7 TETE7 7 4
vDY) 7= vEERMEDTEL FOXBrF HRERcESL 0 LBbhs, Thik, #
oA MRMBEATREZ Y, BEEELE - T AMRMESSLHELTY >4 viC
rolldlErbhb, ZOBET, BERE»OH,1)oMKBRERER IR, 2KY 7 >
A=V /CRTCRBEENZHCBEHLTEY, V7=vEFR0oBv 771 vEdih
L7z,

BEERBENE CTMP Tz U EHRBENE CTMP LA CERAELh, B#EMOH
ARMRMBATE 3ENR IR,

AT BREAIE LT CTMP T3, 1RV 7 >4 =v/hbibd 2KV 7 4=V 78
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PR REINBET7 > A VOFRY) 7= vIRERBLS EoTW5, 1RV 754 =v 7 TOR
R OBZLIMREIE» S BEEABCRATE Y, BEREHOLHET S 7 > 1 vPIR-WKL
DHhDOBBERT S 74 VIERE TR TWARDEZELLND, 2O, BEERRBELET
R2REDY 7= viMEBESTEI RS BY 7= vESZ ET) EWIHIBRES D bR
DEALBNEATWIERTHEER, V7 24 = V7B TOMBEBKLLST BB L Lk
AT BT B ebRBIDLDEELZLNRD, 2K Y 7 v 4 = v 7RI TI, BIER
HOKRBHVMEREBCEDbh, AL T > A vEDDEE) 7= VvEHRD7 4 v
Rhlb¥3hsBErehsEBRbhs,

3.3.3 CTMP n$RrER

Figll. i, RE 807 v At BIFTAFIHEBI L 7 ) - X ADBFER L, 2T,
7 ) =2 ARETTHEOHT, & CTMP Hjo£RiTPERBRTHBH, £EHC, 7Y
—RARKTHRMBME7 77> s VEPBROREWT AN VAE, 710 ) EHERBELE,
PHERBELAEDOZ CTMP OF[HEMX 3 KEL, BEERBELE EEHRBRELE
CTMP D2 hizphE s, .

— B RBHESFREIEL LRSI HEBEIRFPITHLEELLR TV AR, ThIZRR
RO EINTEERELTEBPTHIRATH Y, TTTORBREFE L. LW0WIDd,
X TCORBESERBOBTIIREOCUMC L0 TR, FLLT, RMHERENLDD
HBOFHMC LI HIDOTHY, REBERIIBEAERI LTuRWERDbRELLTH S,

Fig. 12 12 90% Vv <A TOFEVHEI L7 ) — 2 A0BFRERL, ¥/, Fig. 132 80%
VALK BT ZFIERIVBEL 7Y - AOHGRE T Lic, Z2BHCH» I BWELELH, &
EHREREITHLRTWBETH DL, & CTMP HEERnRDbhi, ZO3EIHKX
kT2 % CTMP ORI Y 7= VEORM E—KLTEY, OB 7= vyEOMMER

TF
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Fig. 12. Relationship between breaking
Fig. 11. Relationship between tear factor and length and CSF at 95% yield
CSF at 80% yield CTMP. CTMP.
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4 b \ \ L — —A
x\ T—m-0o / A NeS
3t w AL A a1 200 .
~ o o A
2r X%OI A/ﬁs
1+ x /
A
I . . 100 {
200 400 600 800 4 A 1 1 1 S 1
CSF (D) 100 300 500 700
Fig. 13. Relationship between breaking Fig. 14. Relationship between specific
length and CSF at 80% yield scattering coefficient and CSF
CTMP. at 80% yield CTMP.

BAERE 2 AHBIKREVCRTH S, ZOoBARSVWTIIROBEL LN S,
COMTRINTVWARIR, 7)) ~FADETICXA5EDE OB ME M ix%& CTMP
THEULTED, FIEVBEIN2KRI 771 = v 7PHTCREShTWSRTH Y, 1KY 7
74 =V /B TOEBCHEBYITICWEHEELLRS, OB HUBF¥HCERLTARD L,
By 7= vEOKEVWSO (EERRELE, FEERRELE 2 1KY 7 -4 =¥ 7 TEC
MR BP CRAEMDBAZ L, MaBBAREREL L2 B2, 2KRY 7 74 =V 7Rl
IR U CHRIERS SRR v es, BY 7= vEIPNEL, BRRK{LY
BRELZDLO (TAH VAR, TAn ) EKRELE, BEERBELR) (JREES
RTMCTHRANEZ D, 2R 7 74 = v /7RI THMREBIABRECRIA LT ), BERE
EHREZ BV, TOoRTBEAOMH, BEORKESLT » 1 vORERCIHEYZTHLRD
ha, 7 24 VEDOWLTIIERETRF T 5,
Fg44m;mxw%v&»ﬁom&ﬁ%ﬁ&7u—*xoﬁﬁéﬁbto~ﬂa,m&
HBREDY 7y 1 = v 7R BIHEMNML2 DORFEEIhBE LB bR TW5, D EDIX
BEREORELEESTH Y, 2KV 7 74 = v 7R ON TR o b, MR
EAEREWML, BEALREIEA TS, ChidBERECBHRTS, b 50 LD MiER
HECHE L7 A VOBTHY, 2RV 7> 4 =2v I/ TETDEY >4 vD 5D, Bk
DENT 4 VIS L D L WBELRBIBIINT B,
MTRIATWABIE, KA4E TMP 2745 )08, 7iA» ) EERRELE CTMP
7Y 2 AMETT B oh2F kY 7 714 = v 7L OWTHEERBIT WL 55
BMLTE D, BEMGESEEAChBREEMET, i, BEEOEVW-7 1 vl kb X
RTWBBETHD, ZOHE, ThboD AL 7OMBERENZRY) 71 =vI/REsThE
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MBS BEH ShiswEL Y — BENEVE, Thic, £T57,1v0D) 7=vaH
BREL BEENMEVWER AL BEEIRD,

Bk, hi:, EERBRELAR LI CTMP T, 7 ) — 32 ABMET T3 oh THEELF
KA L, BEMEAERYHMML, 7 74 vORBERIEVELRLTWS, 0¥,
V7 A4 = v 7B AHBEHRBOELNO IBERIND,

£thk LT, % CTMP o h#EL AR 1T 5 EALL58 h BRI BT A RLOMR 2 -
THbh, JRIVAIORZVHORERBARKOMEIIXL S,

3.3.4 @IS/ avODBENURET 71 0P BHUERCRETER

THET, NMABEERORES CTMP HICRDLhIcHBHBEOERN, LD ) 7 7 4
=V 7R BTBEBORVLESL L L IR TV AEL BT LY, ZOXBHOR IR
DEHMER 7 » 1 vOPEHBBECIHEBY L2 TV HHIHIALLTH S,

T, (EERRAERALTDET T 7Y s vORBERBREC ORI EYRIFL
TWBDORHLLI L, WABKEO RS CTMP 0B# 3T %175,

Table7iz, £ CTMP 0L/ RUR#E7S 7V av (754 vEBWIE7 57 v
V) OER LA Ty - b OogBHBEY TR L, & CTMP o v — BB R 58
e N7 LME7S 7 a vET—RLTEY, ¥k, BE757vavD5h, 48 4 »
a2 XD REVWEREL KB THHEND, £ CTMP 0BENZRIRBRECI-TEL
LRTWAENRELAR IR, B, TXTCOCTMP W, 757V a vD > —
FRERLE A TOERIDEL, 74V 75 7Y s vV - M EECEEEYE L TWEE
ZRLTWS, LLEAD, TORTRINTVBEEZAANTEBNT, FEhT05H7 74
voEI—E Tk, £ CTMP CRE-THKD, v— rOHBHIKECRET 774 VD

Table 7. Physical properties of whole pulp and fiber fraction

at 90% yield
Breaking Scattering .
(gg?gffz) Fraction Burst factor length coefficient Density
(km) (cm?/g) (g/cm?)
Control (110) . Whole ’ 2.26 4,53 419 043
Fiber 0.74 225 357 031
Alkaline (320) Whole 125 345 389 041
Fiber 0.21 1.33 326 0.31
Neutral sulfite (220) Whole 3.20 5.07 315 0.52
Fiber 198 3.21 286 0.44
Bisulfite (230) Whole 5.96 727 223 0.57
Fiber 294 427 243 0.47
Acid sulfite (230) Whole 311 491 299 0.52

Fiber 197 315 289 0.45
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Fig. 15. Effect of fine addition on breaking

‘length at 95% yield CTMP.
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Table 8. Effect of fines fraction on opacity and scattering coefficient

Opacity (%)

Scattering coefficient (cm?/g)

Sample
F-f R-f F-f R-f
Control - - ++
Alkaline - ++
Neutral sulfite - — + 4+
Bisulfite - - +
Acid sulfite - +
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peroxide bleaching at 95% yield CTMP.
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Fig. 17. Brightness gain by alkaline hydrogen

peroxide bleaching at 80% yield CTMP.
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Summary

This study has been carried out to determine the influence of various chemical pretreat-
ments on the behavior during refining stages producing chemi-thermomechanical pulps and on
the physical properties of these pulps.

Chemically treated chips were defibrated by the defibrator D (as first refining), and refined
by PFI mill (as second refining), and behavior of treated chips during refining stages was
evaluated by means of fractionation and lignin determination of each fraction after first refining,
second refining I and II stages, respectively.

The results indicated that the alkaline-, alkaline sulfite- and acid sulfite pretreated chips
were ruptured in the fiber wall, although the neutral sulfite and bisulfite pretreated chips were
ruptured in the middle lamella. In the latter case, middle lamella around fiber wall was
removed by peeling from fiber surface during the refining. For the acid sufite pulp defibrated
at the first refining, peeling of middle lamella occurred at the second refining I stage, though
for the alkaline and alkaline sulfite pulps, this peeling was not observed. The larger part of
fine was produced from fiber surface by this peeling action. The higher fiber bonding property
was obtained by the bisulfite pretreatment, but the alkaline and alkaline sulfite pretreatments
yielded lower fiber bonding property to pulp sheet. It was concluded that fiber bonding
property was dependent on the structure of fiber surface at the second refining I stage. Pulp
exposing fiber wall at the start of second stage yielded higher fiber bonding property.

The influence on the physical properties of fines fraction which was separated further into
two fractions, F-f produced from first refining stage and R-f produced from second refining
stage, were evaluated by mixing the isolated fines fraction with fiber fraction. The following ef-
fects were observed ; F—f only decreased opacity and R-f increased breaking length, specific scat-

tering coefficient and decreased opacity. Further experiments were required to discuss these
results.



