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Table 1. Wood samples

o oM = ﬁ L [=Ag & A B E Spe-
Rate. of nnual ring Diameter(cm) cific gravity (g/cc)
Wood sample | “reartwood | 30 #1 | oM He| 38 #f | oM He| 58 #f | 0¥ He-
(%) Sapwood | artwood | Sapwood | artwood | Sapwood | artwood
A 47.5 10 18 4.3 9.3 0.379 | 0.432
T Ro p?;e k4 28.6 46 10 9.0 10.0 0.416 | 0.485
A Sugi * 26.5 16 13 9.1 9.7 0.318 | 0.311
2.1, & H
2.1.1. RABoHE
RSN T, TR ENERCBEROS D LN L BOhBHECOWTHIE L, ZOFRIEIFELE
NEBITH S,
EHNZ, #7 <Y ZELLEE, THYRHERRENE, AX U RERETD - . OHERIT
WX THE LT,
(¥ D228 DY) X100=.C80%
D:HEE

FRE (FHEBER X JISIcX hHIE L.

ZOREHT BV IIEENEL, AEERKCTEEL IV 2P, BT Y, AFRLEAT
HEneDiciZ#EY L Bbh s,

2.1.2. ARHERK

APEORBHC DWW TEM L UM R AR BIL, ZhhabAhE2L Y, JIS ik ) ZhFhoiEhic
ONTAB ST EITR 72, hrEr— 2% WISE DHEIC X 72, FIHORBRITE 2 RKITTT,

T 7 = Y BORMHMRS O, HEE L 25TebhRHShTRY., ThEhOTERERL (&
TEELEI T > TV BDTHNRERICD LOZIBH L h 3R FULHERERLTWS, 228
ETHRATL S, ML (AN Z N LB RICER TN, B2ROGFTHE ©
IRV - TRV, 22V TOREE 3.1. oBHz oW TIFRY, LI RIETFLTHWENTL b
LB THRRB, KHZNENZ LizonTR—FK LeiERE 52 T 5,

7= M OMBRGORIL, MoSERICHRIRGB DL, e — 2R R ESMizER
FEEDERRNZ EIF—HELRBETH B, L L, FEROFIEIZIV TEREH, OHBI0 SR>
2,

F2RIZE>THTI IV LT HTY, AXOGHHERELBRLTRS L, KIS HICH T < Vizd
BV, & ICDHIERIEE TR LTS, MHSR T h =Y LIERLEREETL, XX IRREN, &
RENB—R, @& —REMOTMEL VL - TVDB, VI=VEFRLAXIVIRL, THwYEX
Eid W, ZoORERS, (LEHERORTAVIERE LTE, #59VRTITYIIRFTHEZ L
FFHENB, AXLIIFEP ERREFFNPLEVIRFNRTES, LIL, DHERBNZ RZH
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Table 2. Chemical components of wood samples (All results are based on O.D. wood)

RN R 5 :
5 < 4 7 # ~ v A
Wood sample] Larch Red pine Sugi

* O AN ) TIPS~ N I/ R > S I PN > 1 A~ N I O )
Components Sapwood | Heartwood | Sapwood | Heartwood | Sapwood | Heartwood
IR 2

- Ash 0.26 0.12 0.27 0.28 0.33 0.44
T a—LRyE Ui

H4%  Solubility in 1.55 5.28 0.29 5.29 0.56 4.62

Et. OH-Bengen

1% NaOH#i % So- ,
lubility in 1% NaOH 9.71 17.69 12.07 16.61 8.80 12.89

FAukila—2

o levellulose 68.63 62.89 73.00 67.66 69.46 67.28

e 44.00 37.41 46.13 42.26 42.68 39.47

IR ATING 24.63 25.48 26.87 25.40 26.78 27.81

’{Pé;uggajf d 11.44 11.82 10.98 11.62 12.28 12.06.

”L.f. = v 30.10 28.68 26.79 27.00 33.22 32.51
ignin

FBHEL, BWHACRNET—F ) ZORENELARDTLIE, TTRHRSAZBRICIIVEEESLT
w3,
2.2. RERR
ZBREL L, OB, FEYICX VR 25X20X2.5mm KOF » 7&2L V. E§EL Lz,
A—b7v—7% 41 FEFMARNRT L 22518 GIFRRE B BFEEEMSE) nbnz A
VY, BUBHEES 4008 N EEZ AV THEM L, BB LIV TOIE, v —xffi, REAAVIOEGEE
(Hunter) % HE L7z,
2.2.1. FREEGE
ZORBRIEAANVTERNLE LTSS, Ho0h LdFHARETRY, v —flifI5 2FLLT
BLXORI NTDZENBEEEHB L. BEERET2EL, thofhzr—Bic LTERETRI LD
DEDEMEBE LIz,
£EETVHY (Na:Ok LT) :18%
FifLEE : 25%, ¥IL:50/kg
BEIRE : 170°C
BUERFH : 1.5hrs
R : 1.5 hrs, 2hrs, 2.5hrs
2.2.2. HRBRERLBE
FROBBERIFEIRNLBYI TH S,
£, AVTORPEHMUTRS L, 7w Vidflio 2 8L RN & I, b
FIH LY SRV, ZHERAMERS LD B TUROHERTH D, OB TLLMRTH LD
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Table 3. Properties of sulfate pulps
g z (%)
#* cﬁgk 15? = Pulp yield Ru - = lfﬂi ﬂ;fgﬁha;&;ﬁ‘{
00 o. & Ix = ¥ = % Iy oe number | T hed)
Total Screenings Screened
Ms —1 49.33 0 49.33 6.39 23.0
2 47.81 0 47.81 3.79 28.0
3 45.29 0 45.29 3.30 24.0
Mh—1 46.15 0.45 45.70 6.37 26.5
2 45.39 0.03 45.16 4.52 23.0
3 44.33 0.13 44,20 3.93 25.0
Ks —1 47.07 0.96 46.11 6.85 21.5
2 45.61 0.25 45.36 4.93 21.0
3 43.61 0.12 43.49 4.22 24.0
Kh—1 44.79 0.93 43.86 7.38 17.0
2 42.79 0.73 42.04 6.72 18.5
3 40.33 0.07 40.26 3.76 18.0
Ss —1 46.36 0.18 46.18 5.71 28.5
2 45.76 0.13 45.63 5.63 25.5
3 45.15 0 45.45 5.24 24.0
Sh—1 44.86 0.20 44.66 6.86 25.5
2 43.66 0.25 43.41 6.08 24.0
3 41.15 0 40.88 5.39 25.0

[ Note]

H 7 <Y Larch
7 7= Red pine

A

2) K:

w N = o»n

¥ Sugi

715 = Larch
: 30%f  Sapwood
T BRG] 1.5 hr at max. temperature (170°C).

7

7

1) F v F"EKE Moisture content of chips (%).

0¥ Sapwood

11.8

12.4

11.3
M: 7#<> Red pine
h : 01 Heartwood

2.0hr
2.5hr

Va

a

U#f Heartwood
11.8
15.0
12.4

S : AX Sugi

IEEPENHA SRS b hic, BEBRORBL L LICEBRLTHONLRD, 3oBAIRLr—x
fii. IWEAETFRRED 572,

v —xffiid 7=V IPHERL, THYVIEL, AFEEL, FEFHNETE L THIRRIE TS
0% v—fliOTNIET LTV RIZBE b ol ZhE—BHY =0 R L ASEIEL. RK
D BBEDHIETT B OTE 2V LRI BBFHAEBZ R L TVS, SV FINERYE v — oflin

&2 E 1 iR T.

REAANFORGEEZ N T~ Y BRIET, ThHe Y2 &, AXNPEER Lic, SRFEL L0 °
NTDFBRUH VT LY Bl o 7o, FRIERHIC X5 AEENBRIT, BESEWZ Y HEESEER
BHBH, ZOEILTPTH-72, v—flid HAEEOBRKIL. BERICITOBEEL 2V 2%
Motz ZhEE2RITT,

UEDZ Edb, 5%V ROBAEL KB LT, RS X UEGEC Y THb RS- TR, &
LIZLMIE, FTRTORRBNTANVTRARL LTRAFIREREEZ - TWB Z L ARBBLbhi,
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Table 5. Bleaching conditions
SV SRE . 5
EX] bl i1} Pulp con- ﬁc'i’ L ﬂli & 7,?‘ 3 ’1]{# i 3]
Series Treatments sistency emicals emperature \eaction
b (%) 0 time Chr)
1. /% e 4 st e — ffi 110.0 = = 1
Chlorination of Roe number *”Y |Room temperature
2. THHY %L
NaOH-extraction 6 O.D. pulp basis 2.5 70 !
s B K . | M- oo | % i :
orination of Roe number Room temperature|
I 4, N7011/ By 6 FoPAvI ) 1.0 20 .
aOH-extraction O.D. pulp basis
5. ~ 4 KXKEH
Ca(OCl):bleaching 4 7 45 2
6. » A REH
Ca(OCl):bleaching 4 4 45 2
7. HE B B AL E 3 P £ B 0.5
SO treatment Room temperature :
Lo % M R T i 1
Chlorination of Roe number ** |Room temperature
2. TIVAHY HH oS
NaOH-extraction 6 O.D. pulp basis 2.5 70 !
3. o fe 4 Xt — =i 20.0 | o= i 1
orination of Roe number Room temperature]
T j4. 7oA i 6 Roov7 . 1.0 70 1
NaOH-extraction O.D. pulp basis
5. ZBMUERER
ClO: bleaching 6 7 1.0 70 2
6. ZEHLEFREA
ClO; bleaching 6 7 1.0 70 2
7. W ORR R AL 3R = i
SO: treatment 3 7 0-5 | Room temperature 0.5
Fekx E H R BR K& B
Table 6. Properties of bleached sulfate pulps
oA I ® (% i & B
K R =2 Yield (unbleached pulp basis) Brightness
No.
Cook No % ® 1% m 1m | % M 1% M I
Series 1 Series IL Series 1 Series 1T
Ms —1 94.20 94.25 85.0 87.0
2 97.13 94.86 78.0 87.0
3 97.15 96.66 83.0 88.0
Mh—1 91.92 91.16 82.0 84.0
2 94.34 94.80 85.0 85.0
3 95.15 93.52 84.0 88.0
Ks —1 98.13 95.93 75.0 86.0
2 98.33 97.74 84.0 86.5
3 93.34 95.20 85.0 86.5
Kh—1 95.15 91.53 83.0 83.0
2 94.88 90.34 82.0 85.0
3 96.60 93.87 80.0 82.0
Ss—1 91.68 97.00 86.0 86.5
2 97.30 97.74 84.0 85.0
3 94.79 94.18 80.C 87.0
Sh—1 94.64 98.56 82.0 82.0
2 94.50 96.30 73.0 80.0
3 92.88 92.76 75.0 80.0
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Fig. 3 Brightness of bleached sulfate pulps after different bleaching procedures.

Viscosity
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Fig. 4 Comparison of viscosity of sulfate pulps from various soft woods.
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Table 7. Viscosity of the bleached and unbleached sulfate pulps
x R F 5 kXEH A VS E 1 % % I

Cook No. Unbleached pulps Series 1 Series II
Ms —1 8.02 4.86 7.06
2 7.62 4.80 6.72

3 6.77 4.78 5.42
Mh—1 8.46 4.75 7.00
2 7.46 4.30 6.28

3 7.03 4.35 5.98

Ks —1 9.61 4,57 6.22
2 7.70 3.32 6.58

3 7.62 3.57 5.31
Kh—1 9.38 3.48 5.28
2 8.47 4.03 6.02

3 8.01 3.43 4.47

Ss —1 9.38 3.32 4.89
2 9.09 2.97 5.46

3 ~8.15 3.77 5.31
Sh—1 8.80 2.59 4.05
2 7.30 3.33 4,57

3 7.23 4.33 5.75
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Fig. 5 Relation between Roe number \
and viscosity of unbleached sulfate pulps \u'
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from various soft woods. 75 80 & 90
= B € & Brightness
2.4, NRATOBERR . o .
s . BOR WOy 7 E A L BIE OB
2 z X CREEHAVTBIW . . .
HIOBRBRIC LY 2 B RFRIE V75 LUR Fig. 6 Relation between brightness and
HAVTBOBOMHE 248 I L BE LY, TV viscosity of bleached sulfate pulps from
RYINVZE YV BES P THREL, C.S. various soft woods.’

F (BFFT7v  RFVF—F « 7Y —%2) 220+ 20m/ &AL LTINFEL, Y—b~vP U2k DEE
B60+38/m* nFFEL— &2 D, RE20°C, BEIREE60% NERIEREZICENTY — KRS
EPEEL, JISICX VHEEEE, IS, 5IEVRS, st o THRR L.

2.4.1. REHAS VT OIREE

REHAASVZORERRERIIFEERNLEBY TH 5,

BLBIC, 7Y _VINMCEBIREOEES IOV T, BEICRS L0 7wV ZMRLRT <, £/
BWOMOELHEY 2 AFIFIINTH 2 MO BITEL v — B2 E VI E AR LBV

v — i & SNV FOBEORMRIL, FMNIHDNEBIELE L 2 ORMN L, 3OFEVRERLE > T
B FMRSERIC X ZRENKR TR AF AR GIIARFELL, ThHwYddnd, #77YiEPETh5,
AXOEEREMOBE, REEMEERLTOLHY /=3 E VLT, WERNKTOREBZSZ L
bl —ZAOREIC L ) AMCEELVET T3 b0 Bbh, SVFORERS L ZOZ LREERITE
5, thoBREL LM X VIBMOFERREWERICH B, BT VRIELALEDY 2L LALH IV
FOWER ST RS TS NIHERE TR Lic, B, OV 7RED LB E S 7 KR Lic,
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Table 8. The strength of unbleached sulfate pulps

AR 7y~ | F BB s @ | hwe | R w R | peim TRRS

HMEES |Beating | X2 Basis Thickness | Density | B Breaking | 58X endu—g
Cook No. time|Freeness| weight Burst length | Tear

(min) | (m}) | (g&/m?) | (mm) | (g/cm®) | factor (km) factor (ﬁ?%g

Ms —1 120 200 57.51 0.080 0.719 7.1 9.2 150.6 1,900

2 110 210 60.97 0.085 0.717 7.0 9.6 148.5 1,200

3 96 240 58.03 0.083 0.699 6.4 9.4 162.3 2,200

Mh—1 103 240 56.70 0.075 0.756 7.7 9.5 136.7 1,100

2 85 215 95.85 0.078 0.767 8.2 10.6 123.1 2,400

3 77 215 60.79 0.080 0.760 7.8 10.5 125.5 1,800

Ks —1 80 235 59.97 0.080 0.750 7.6 10.1 131.1 1,200

2 80 240 63.34 0.085 0.745 7.6 10.4 124.4 1.900

3 90 220 58.33 0.078 0.748 6.2 8.7 124.4 1,300

Kh—1 100 235 60.09 0.080 0.751 8.2 11.2 110.1 1.000

2 90 225 58.63 0.075 0.782 8.1 11.1 111.4 | 2.500

3 85 240 60.30 0.075 0.804 7.0 9.6 104.9 | 2,600

Ss—1 100 240 58.04 0.075 0.774 9.0 11.7 117.2 1,500

2 110 235 59.90 0.080 0.749 9.8 12.5 124.6 2.600

3 130 215 59.18 0.072 0.822 8.3 11.1 111.0 1.500

Sh—1 102 235 57.40 0.073 0.786 6.5 9.4 104.5 360

2 100 240 60.00 0.080 0.550 5.9 8.4 100.4 190

3 118 225 58.79 0.072 0.817 5.3 7.9 98.7 90

2.4.2. BE VS ORE

BARBRICE > TABNEZRINDEA ALV FIZ OV TREAANV L RCFEICL D, BE % AE
L, SATBECBLETEAORBI OV TR TR, ZORBIEIR. H8RRTLERY
Th5,

BRIV TOMBERIEIZ 20 TR0 DR OER T, IMROKO 7 Y — R 20 FFRESN T — b &
ER LIz b nidh -T2,

7 VR INTIRED AN FDT Y — R ADFEORIEIET 5 DI E+ 2 R [ nEE RS
TEREA NV T L VDH0E, TOBEERFITIREA VT L VS OMEELL, 7Y Ol
FERT A=Y LI LAY EDY R AX L ) BIELRT UV, B E RSB &R0 HOH AR L
HAREOEI DTN TH B,

v— FOEER, BHOTWEHEEIZY > TREEZRTI B LEDLLS, hT 7Y VI DY — N OBE
BFET, THTYINT, AXPKTHS,

BNV TRET MARBEE AN FIIREEA AV ZEVETLTWS2, [ RFITIRE  ICERAE
Vo THIMENREMEBBT B I LICE VERTE S, Eiz, HTvYREAICE BHERKTNAS
Wik, WOMOERDEY 2o Tce AXDRIBROBEETL, BHICXBEN LANRLA, L
CRDMIZEV, ERBENAT v 252, BEOSVBETHS,

L L, BT~V OBRAAVFOBENERIL, TH<Y0L 5 ICEY LMERTE WA, 118
& LTRIIAS, BHRS, SRRS S bofflic 2hIgld - TW5B iz E2 bhid -7,
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Fig. 7 Comparison properties of strength of unbleached sulfate pulps from

various soft woods.

2.43. B &
HTRYDITTMEZEDD, DHMNOKE, BEH. BERREBLTOE0MAEE 2T,
HTTYDITT7 PN FRRRVENET. RARETH D, BENEERT I~V XV 0EHE

B L LTR+aRRAMmEN H % b o LT s hiz,

LA L, KRGS FREN, »pOoRRICLHAL PR L I, FEBN I 77 MEETIIEYSLT
LIENRZ ELrhin I L, BIUHYICHRORGTER L2V e, ZBREERCLIZBEACL -
T%ﬁﬂ?é%ﬂégmﬂwfﬁian&w:eﬂbmoto&<t%mﬁmﬁbﬁM&D,wivvu
MOSFERIC DM RNE L, BRKICARZEEZOEN LRSS Z b bERB I CEANRESL B
ELTW%. ZORRTEILBEHIIEAE BN THR Lo TUHEIRE GEEY = 7 —A) BPRvA3,
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Table 9. Strength properties of bleached sulfate pulps

s | % ol | R E s |m | www | BEE | L3R RS
weEs | R 3 Beating A Basis | Thick- | Density| 5 & Brez_xk- X Fgldmg
Cook No. | Series time Freeness| weight ness | E}urst * ing | Tear endrr-
(min) | (m0) [(8/m)| (mm) |(Gg/emn)| Foctor| length | factor |\ fnce

Ms —1 1 70 190 57.19 0.075 0.763 | ~ 59 " 8.0 129.8 710
1 I 70 190 57.10 0.075 0.761 8.3 110.4 137.7 1,9C0

2 I 70 220 58.38 0.080 0.739 | 6.7 8.6 133.9 1,700

2 I 65 220 | 61.70 | 0.085 0.726 7.8 . 10.1 154.7 1,600

3 I " 70 210 57.71 0.080 0.721 5.5 " 7.3 130.3 650

3 I 65 235 60.24 0.082 0.735 7.3 9.8 147.7 1,100
Mh—1 I 70 220 60.64 0.083 0.731 6.3 9.0 108.3 990
1 I 80 200 60.32 0.075 0.804 8.5| "11.0 133.0 1.100

2 I 75 210 | 56.30 | 0.070 | 0.804 5.1 8.4 | 110.1 330

2 Ir 75 230 60.24 0.076 0.793 ' 7.7 11.9 132.4 1.500

3 I 75 215 58.56 | 0.074 0.791 4.0 7.3 105.3 100

3 II 80 185 61.62 | 0.078 0.790 7.3 " 11.5 117.8 1.000

Ks —1 I 75 240 57.60 | 0.073 0.789 6.2 8.0 123.9 630
1 I 80 210 57.53 0.075 0.767 7.5 11.0 121.9 1.3C0

2 1 70 205 60.41 0.075 0.806 5.9 7.8 104.5 460

2 I - 70 220 59.92 | 0.078 0.768 6.3 9.5 131.7 930

3 1 70 150 60.35 | 0.078 0.774 5.6 6.9 96.4 310

3 I 70 170 57.57 | 0.072 0.804 6.2 1 9.2 106.8 540
Kh—1 I -85 240 56.20 | 0.072 0.781 5.2 8.8 102.9 220
1 I 80 230 61.65| 0.080 | 0.771 7.5 | {10.4 122.7 980

2 I 90 225 60.56 | 0.076 0.797 6.7 8.3 110.1 690

2 I 80 235 61.31 0.080 0.776 7.8 ' 10,5 124.4 1,200

3 I 70 235 57.38 0.072 0.798 4.8 "' 7:6 102.6 280

3 1T 70 220 64.33 | 0.082 0.785 6.8 . 9..6 106.5 500
Ss—1 I 85 230 62.96 | 0.080 0.787 6.9 9.6 106.4 610
1 I 80 220 62.36 | 0.078 0.800 9.7 11.4 118.4 | 2,200

2 I 70 220 61.75 | 0.077 0.802 6.3 9.5 91.6 440

2 I 95 210 56.61 0.070 0.809 11.3 13.1 123.7 | 2,400

3 I 80 240 58.55 | 0.076 0.770 9.0 11.5 106.0 1,800

3 I 85 210 61.15 | 0.075 0.815 10.2 12.6 133.3 | 2,200
Sh—1 I 70 210 59.55 | 0.072 0.827 4.8 7.3 63.4 50
1 i1 90 240 64.03 | 0.075 0.854 8.8 11.3 102.2 1,400

2 I 87 240 59.15 | 0.075 0.789 7.7 10.5 80.7 750

2 I 90 250 61.13 | 0.072 0.849 8.8 11.6 111.7 | 2,200

3 I 95 240 55.16 | 0.070 0.788 7.5 9.7 93.0 1,000

3 I 100 235 61.07 | 0.073 0.837 9.0 11.6 117.1 2,100

KHHABRENRERE S b bhic b LB bh s, %S b UHOFERS L CEAKIC > TRET
BT LORLERERDI,
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3. AS5SIVISThRLTOEENEE

AIEND—ENHRB I UVBENIIRIZE Y, 177V nEBBIVEAKCBIETREBILHICE S
bOTHBEZLEBFMHRL, 777 b VFLX ELEBIRNTE I L nBERXBDR,

ZIT, BI&EDS&EHToYNLMZOWT 2 77 MEBRB XUEEETRY, ik Y REAME
BRABEDE S LTHRIATW L 2, Z0EBE LN, {LEAMEELEBRE L, BN/ T <Y
ZDOWTHREIL & I REREITR -7,

3.1. # H

B 7= REILERRBRHICEFT Lcb o Tl E 20cm THERL, XL » 120cm, fllid 2em Tk
CEGID Licb O bES 0mm OFMEE AL, S & ) (IBEREERE), FHYICIYF
TEDL ol Bl 70E, LHEIL70%, AEE0.496 Th o

TH=Y  KERERRENBILE, B 67 8T, BEH24m 0b o3&, Mk 20cm THRERL, &
U 120cm, iz 2m ZLicERY L, ZhEES 20mm OMRE LERKRPS L D (FRERAL
BEAH), FEVIZIYF v 7E2L oo FOMZOWTEIHATS 572,
ZOMIZ2OWT JIS IT & D AR & 27 Lz,

3.2, ZAEEEBR

BEHEIT A=Y, IV OMFy PEEREREHER 1508 Y2 L ). UBRATVVARF -V
HEINBEXA - b7V —TEH. PRI VEEETRL, BE, BEZ B LERR{TL-
oo BREEFISENLBY TH B,

BIEET B Y 2 18% (NaO & LT)

FALEE : 25%, ¥&M @ 50/ke

BEIREE : 170°C

B3R : 1hr 40min
iR © 1hr, 2hrs. 3hrs

FTrbbLERT. REREFEHANLEEL, MIFRLEMEE L. ZOREBIEZ 2LEEROE
bk Rrzo REAAVFOIIL, TTIIS kKX Y FEiELE,

3.3. Ep#HEs

ZHNIREA ANV SOV T BUER I L 3 EARRE T2V, RSB IV FTOMER W
nY JIS I X VMIE Uiz, BARROEMT 2.3. nRBREBLVE 10 RNFMIZ X VER L,

RRNIMEEL 208 MHYBEZED . EREOERFIIMAKEHY, 1ER3 2 A,

3.4. HERERLER

H T =YD ORMMBR G0 M. BAOBREBLTENX S 2EBemthrk. THvY LHBEL
BELEREROIFENLEE Lz, HREIELRNLBITHS,

HZZYRBEGT HZYOARMAMBLORI NS OME—ERMFICL5 777 ML, &bz KgR:
FZER LB EICZ b0 DL PO T, ZRENEFEER O ST & T2 WERIZ X 5 KRS o
BloEB 2RI L, 2. BARO AV FOMBSOBEIC OV TLER L, LiL, AHFv 7
PO, BWHEOLEE R TE D 3T ik Bic ITERYOBHO AT AL —ABHLEZb 00
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FOR B B % #
Table 10. Bleaching conditions

” - g me | VETRE | g | B
T Chemicals 4P Temperature |Reaction time
reatments consistency
(%) (%) O (hr)
1. B £ 1k e —=xffi  120.0 4 = B .
Chlorination of Roe number Room temperature
2. T/ A HH P AU 2.5 6 70 )
NaOH extraction | O.D. pulp basis
3. ZEELEFREA
ClO: bleaching 7 1.0 6 70 2
4. T A HH
NaOH extraction 7 1.5 6 70 1
5. ZERMUEREH
ClO: bleaching 7 1.0 6 70 2
6. HE fit B 7k L = 15
SOzl treatment 7 0.5 3 Room temperature 0.5

LESELEXONBEHETH DN, —ICRISHIROMRITNEICESHTEE LK,

D LRSS

MRS OSTHERIL 2.1.2. OF2RLEB L THE VY EIEBD LRV, 20RBRTTbid
STHIHAT, L ICRKBBAR I TV OLMIzEL, THvYnEh LY 3EUEERLTN 3,
ZHRPERO IR THIEARSNB L AT, TIRT T 7 F v EELTEAI IR —X, BIUEHEY
T ) —ARBLREDL EN TG DD =y Z Lz oW TiX HORER (4.3.1. 8 X 4.
4.1.) THERELTWS, ThAMRREN—EL 725 TWDZ LIV,

Artlu—Rke-tlu—2EFRIIFE2REESVOEERD DM, ThIREISEBHATHS Z
i, BWENISIREIBDTHELBbh3, THbL, drthn— 205G WISE N H5E
R LEEET, JISHEIIV~I e —20BEHRZVWEEbhS, LiL, #7577V HOketrr
—2Z, a-En—AOFHEREF, THITYOFRRERENEEZRLTNS ZLIRFE2ROFBRLFA
L ThBo

Ys75=v, RUNFUVERERLVE2ROBRI VDAL, THYDMICHSD 7 <Y DHIREE L b
B, RBZFREEDNERIRL, 1%THY, BIURTVa—)b - RV HGRR0RE 2 RIC
B0, ERTHZVREFRIZE LY, ChERABHOMEECL LN EBbhd, LIL, &
AR O LR, HAEIZ >V THLELI LTV 5,

2) MR, EEIXAMERSOEL

AT OAMERS OBEHREERF L TR L, BIRCTT LI RBREZILLE > TWD, 2BEA
i X BRSO EALD 5 9 iR Lic,

FF, BLY = 0Bz onTiX, BENZ 57 MEELFIL X 5 ii—KRIGEOERIC X VEITTS
B, BTV ETATYORMCOTPREND D, ThbL, KEOHET1,2,3 LEMEMCEYT
BV ATTYORY S = Ric—E LEMIZED bRV, BEAOEAIHALPICH TV DS
DY =0 XL, V=V ERERLEN,
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Table 11. Chemical changes of wood
i H
Solubility in
ol Ol P ol et LS I
Expt. No. ulp yie oe number gld 7K ﬂ x| 1 % |[<vey s
water Hot water] NaOH | Et. OH-
Benzen
Kh —o 100.00 10.25 10.84 13.92 3.88 | . 0.14
Kh —1 45.10 7.68 0.53 0.32 0.29
(1.18) (0.70) (0.62)
BKh—1 41.04
(90.00)
Kh —2 43.08 4.34 0.39 0.21 0.18
(0.90) (0.49) (0.41)
BKh—2 40.06
(93.00)
Kh —3 40.80 3.62 0.33 0.11 0.14
(0.80) (0.30) (0.35)
BKh—3 39.00
(95.60)
Mh —o0 100.00 2.88 3.91 15.93 10.53 0.21
Mh —1 46.67 6.34 1.00 0.58 0.26
(2.15) (1.24) (0.57)
BMh—1 42.47
(91.00)
Mh —2 43.83 4.22 0.97 0.54 0.29
(2.23) (1.03) (0.66)
BMh—2 41.30
(93.80)
Mh —3 42.63 3.02 0.75 0.30 0.22
(1.75) (0.71) (0.52)
BMh—3 40.75
(95.60)
(# Notel] 1) K:#5<Y, Larch M: 7 <Y, Red pine h : .L#f, Heartwood

2) RPoEFIxHERH, All results are based on O.D. wood.

RN UOBHETTIRALATNS EBY, 757 METRDIRL, FEREOEEI k) ENE
ML, REHI60% Tholco BRBICEBPERDEV RV, EHBORV NV BEHERT =Y

DI RN,

Artir—2R, a-tiu—20EHIE, HHERTHITVLITYTROEIEDY 2L, BHIX
TATIPRDIPICED o Tco BHAVTIZOWTIRBEIRE Lisdr o Too
ZOMORTIC O TR LT LA, IRSBFEBIC X 0 ESISRE T 57 dh 2 - THNT
50, FERHOERIC L > TRGOEDO LTWS, A2 TRFBERL I Sz, BABIVT
Na—v e RUEUIIHG L DB L, AT =Y 0BKESRERCLI VWL LS LB LT
Wa, SHAREEREOERIZE VPR BTV, ThbNBRRIFEIRICFTLRIVHELLTS

60
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components during cooking and bleaching (%)
+ A m — 2
Cellulose
V= v | UMYV ) K E| A B OE
Furkl | a-kiu | f-Eiw | 7-&)R A 1. . . :
2 = i = Lignin Pentosan Viscosity Bnghtngss
Holo- a- - -
cellulose | cellulose | cellulose | cellulose
63.60 44.75 0.33 18.52 28.07 6.87
42.43 35.91 1.73 4.79 3.18 3.42 14.42
(94.09)]  (79.63)]  (3.84)] (10.62) (7.06) (7.59) T
35.47 1.53 4.04 0.26 3.08 -
(86.43)  (3.73)|  (9.80) (0.64) (7.50) 8.16 72.5
41.31 34.78 2.52 4.01 1.63 3.12 11.68
(95.88) (30.73) (5.84) (9.31) (3.78) (7.25) :
34.46 1.61 3.99 0.21 2.94 Y 81.1
(86.01) (4.03) (9.96) (0.52) (7.34) : :
39.73 34.60 2.15 2.98 1.33 2.87. 10.82
(97.39)| (84.82) (5.27) (7.30) (3.2 (7.04) :
33.35 0.95 4.70 0.18 2.85
(85.52)| (2.43) (12.05) (0.45) (7.30) 6.62 83.5
64.58 47.20 .41 16.97 23.25 9.00
43.24 35.58 . 2.08 5.58 2.50 4.76 14,44
(92.66)| (76.24) (4.46)] (11.96) (5.35) (10.20) :
35.39 1.13 5.95 0.36 3.55
(83.39)]  (2.66)| (14.00) (0.85) (8.37) 6.28 89.0
41.88 34.95 1.74 5.19 1.58 4.08 11.38
(95.54)] (79.74) (3.96)] (11.84) (3.61) (9.31) :
34.70 2.66 3.94 0.34 3.70
(84.00)|  (6.45) (9.5 (0.83) (8.96) 5.24 89.5
40.84 34.60 3.46 2.78 1.10 3.86 714
(95.80)[ (81.17) (8.11) (6.52) (2.59) (9.05) :
34.76 2.75 3.23 0.20 3.58
(83.31)  (6.76)]  (7.93) (0.50) (8.78) 4.97 90.2

B: EH,9v7, Bleached pulp
C ) : 5@ 7, O.D. pulp basis

3) BEHLENEE
SNVFOBEARELREEA VI OR e e e - ZREFRERRB L, DTV, ThHY L bEMER
FOERIC X VKL RBBH T2y 0P LEY, ZhE 10, 11 KIiRT,
V7=V EREL AEEOBRRIF—BEOHAIREET 52, BEORRSFEILTLI—HL
2. Thbb, BITIYOEAALVSDY SV ERRIIT AV OBEAVTOERL D BEWIZY
bbb TABEMRVMEL R L. EROEENS Y =V UAOECHEOREBERIFTNEZ LD

Zxbhd,

1,2,3 : ZEAERERE], Cooking time

‘

REE AV ORER, KEEEOTTRICORTETT22. 7h=id e iziiiE Ly, 88
SAVFIRBNTH ISV OFEEENEL. No. 2, 3OFMNLIXIMELLHEV KT Lako
Tro ZOBUREE 12T, BEHAAVIORGERZT ATV AT <Y XY hRDBVD, FKFRH
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S0 R PUBSE
g
451
9 8s5f o
o 2
B2l Pad .
5 » FNYYUKP  Red pine unbleached pulp
gof- / #
® ,,’ NATvYUKP Larch unbleached pulp
@ / . 7N vYROt)ILO-2 Red pine holocellulose
K = 40 RSN 7717 BKP Red pine bleached pulp
T 451 / St W79 YAROEL0-2 Larch holocellulose
y —:——21_\3 N7VYBKP Larch bleached pulp
.
Cook No.
1 1 1
i 2 3 F14AR RO
Cook No.

Fig. 14 Comparison of the yield of various pulps.
F1BE BEHA AV FOAGBE
Fig. 13 Brightness of

bleached sulfate pulps.

DT FTAREY I = EBRODPHRVKREAANVFOFRAGBED LER
BAThB, ThEFBRICRT, Z0OZLrbEREREANEESIhS
BEEAYENBRESRIOTEAVWREEDbNS,

B UBIZBNBODEF|DOINEL R LT,

IRREDEHT=YRTRTORICBNTRINERTH Y, FHFEO No. 3ICRBVTIEH T v Y REAAN
NWTRBLT H<YREAANT AR v —28FR, 7THYBEAASAVARERE L A ER—¥iEx
W LTce REEHANVIOZEBRGER 6 REAICLDINEL, srnerve—XE5FEYHETS L WlEL
LHRENKT, TH=VEATIV IV dutio—RASERIEIKRTHD. £EREREORBICL5E
BIE, dxreern —XEFENETOFEMIFELLTNS2, No. 3ichdE. THVYVIEHENMEL
AERICIKERBN, #T7-YNEHANRT e te—2S5FELEBRAEALS Y. ETETETLT
W, ZhiEA R e e — 2 ER (JIS) 0EBEENERAR O T, EHTZWEIT LRV, ZBER
BT 2MENRT A=Y IV HECT L EFL, WEMEL ABREL G > TS I ERbh o,

4. NATOFEAMMLECET 5EE

WEE TR RBRICHBV T, #T79VDH2 T 7 MV RFEOABEITB7-0I1213, KREE
FEDBIL, Thbbr—fliz 2~ 30X 5 RENMENANVFERAND Z LXMLETHBZ LAl
ofce TOBREND NTE D BITIABTITT LWEHETEESAENT, FANKRREEbh 2 WHEN
TE, b5 VEEHTAZ L NEATRLESEEON, EYV M=V ENLORELBEHENBNT,
Y=V EBEBEED R BB LEVIRFTLH B,

Y7, DHHHYT 0B CYENERE ERBEPC LRI T, RESFEUSSICE VEAEEET
SETVWBLENIEXFLH S,

LI REBEAMEEL T 5RFREREY, Y5 TAEERE L RLETEIL LN Z LiTON
Ty WAWBOHENP LR L THT,

4.1. FABABPEZRROHMCELIPR
BT IUMITT P AVTE 3ONEFIC LI VIARL, ThZhBILERIZIZEBREALITR
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V. TOTEPFRMEEEOENC X 3B EE A, Thbb, AGENE(L, ELHOME, pH 0%l
OWTHIEL, FNZEERI Lz, HBOLHDAXFZ2WTHRIL & 52 BRE T o7,
4.1.1. B} R

HEO N TV IRELIUEE, AXZIUBREMEN LT 2. 1. TR LB CARMEKS LS

Thbo
4.1.2. FEERBROFER L BE

FHRBRICBNTEY L BN 34T &, TRENEBE TRV, IR, v —MELRE L,
HIITEFRAT LV RARF— A — b 7L —F LI EDbOE AV, BEEATAF vy 7ick VFl
Hil7c, 3EHT 1008 MY EY AV c. 2. 2. TAOMIHRLEBRERRELRDN, SVvF0r—
TEIFHEOEEN 2 bW B REEZBAL, ZORRIFELRRITTLRBITHS,

EI2ROFBERT, 77y, AXLLRNENELS, 7 <Y 0 BBNRIEBEO IRHFLBAF X
VR 2 BIENEBIEE R Uiz, %72, FRKBOETICL b5 v —flinf K FTo@ERIE, #T7vY XY A¥XD
FIER P TH -T2

FI12R RMESRMR X URR

Table 12. Cooking conditions and results

N % =
Cooking conditions Pulp yeild % -
%W E B z B Ros
e AR (BmiR B w1t | o= R
Cook No. L Sltxlfi— Max. E};n;e at Liquor Sﬁee]r% Sﬁeeni— ’i}ﬂ}tlf r?:mber

ratio

: . dity | temp. :
Tl o) | CO| M| a/kg)| 4| e

Kh—1 18 25 170 1.5 5 42.52 1.58 44.10 7.57
2 18 4 7 2.5 4 41.71 0.36 42.07 5.10
3 20 Ke ” 2.0 7 38.67 | 0.05 38.72 3.64
Sh—1 18 4 7 1.5 ” 44,22 | O 44,22 6.57
2 18 ” 7 2.5 7 43.31| 0O 43.31 5.11
3 20 7 4 2.0 4 40.95 0 40.95 4.68

* Total active alkali (as NaxO).

BFBE B H F #
Table 13. Bleaching conditions

i m ko m & | g R m gl w0

Treatments e(ré/l;)c as consiste?g/gf) Temg)eé? ture React(ll;):) time

I E S (4 v — iz L 120.0 4 = i !
Chlorination of Roe number Room temperature]

O 7ahy SV L 2.5 6 20
NaOH extraction | O.D. pulp basis 1

Llil = 1k = &
Chlorination 7 5.0 4 Room temperature| ,1

NV 7rHY M % 2.0 6 70 1

V. ZRMUEREA v 1.0 6 70 2

VI —RAEEREA ” 1.0 6 70 2

VI B R AL v 0.5 3 = it 0.5

Room temperature| .
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HTIVEIEME LT D -7cdd, AX I RP ol H TV IMTIEMEGEBRSTE L, PV S
SURAFEY L XL ATRbB I Ltb» ), FREOKEECBEENS S Z 2R,

4.1.3. BERBROFER L BE
BIORRTXONIKIGY 77 bV MR 208 FEMEE L ). BB CRERL, BRHn=f77
A2z AN, BERERSIC X 3 ERXRERRE AVUE L, ERE-BUERSBEEALRAL, &
BEBEO KSR MIART 1,500 % 6T L7z BERROFMRIE 3RO LBY THS.
HEBROEMIZE YV VI OEARBRE TR - 7205 AMBERSF, V5=, e-kru—2, RV
FFYOBERIZOWTRE URN LB TH B

AR, BRICTT AAMERSOEBICOWTEICEELBbhS a-kbn—X,
FF T DONWTELRE L,

V=, Ry

FUAR HTYRIVAXLHOERMR EAIC X3 {LFEERSHEL
Table 14. Chemical changes of wood components of Larch and Sugi heartwood

during cooking and bleaching

kB E 5 A 3 ES
Cook No. Larch Sugi
Kh—1 | Kh—2 | Kh—3 | Sh—1 | Sh—2 | Sh—3
B K # Bk Components of woods (%)
a~-+ )V v —~ R p
a - Cellulose 37.41 4 4 39.47 7 7
) 7 = v
Lignin 28.68 4 4 32.51 ” v
PRI SR A
Pentosan 11.82 4 ” 12.' 06 7 v
KREH UV #K Components of unbleached pulps (%) .
a- NV m — R 36.32 36.22 33.81 36.59 36.38 34.81
@ - Cellulose (85.47) | (86.86) | (87.58) | (82.79) | (84.02) | (84.91)
j 7 = v 2.75 1.90 1.30 2.58 2.04 1.69
Lignin (6.48) (4.56) (3.36) (5.83) (4.71) (4.11)
< v b ¥ v 3.93 3.84 3.54 4.90 4.49 4.33
Pentosan (9.25) (9.22) (9.16) | (11.08) | (10.95) | (10.57)
ZEH, VMK Components of bleached pulps (%)
¢-+% N u — R 33.30 34.76 32.08 35.67 34.00 33.77
a - Cellulose (88.34) | (87.13) | (86.94) | (86.78) | (85.22) | (86.59)
) v = v 0.16 0.06 0.08 0.17 0.16 0.16
Lignin (0.26) (0.15) (0.22) (0.42) (0.39) (0.40)
~ v b ¥ v 3.65 3.89 3.44 4.68 4.32 3.99
Pentosan (9.68) (9.75) (9.31) | (11.39) | (10.83) | (10.23)
KEH ANV WER (%)
Tields of unbleached pulps 42.5 41.7 38.6 44.2 43.3 41.0
E A ANV TSI R (D 37.7 39.9 36.9 41.1 39.9 39.0
Yields of bleached pulps (88.8) (95.6) (95.6) (93.0) (92.2) (95.2)
FKEBH VT v—xff
Roe number of unbleached pulps 7.58 5.10 3.64 6.57 5.11 4.68
GE] M R o SHEEARH ¢ ) g v
[Note] Components : O.D. wood basis. ( ) :0.D. pulp basis.
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Table 15. Consumption of chemicals with bleaching (%)
== i & = N -
\ Wood sample 7 Zarc;; 7 A Sugi ¥

AL HH b 3. _ [ _ _ )_ — _
Treatments b, 02 Kh—1 | Kh—2 | Kh—3 | Sh—1 | Sh—2 | Sh—3
W OB’ R
% 1 % %msu%ed . 99.6 | 99.5 | 99.2 | 96.1 99.5 | 99.4
First 3 3
B OF Residual 0.4 0.5 0.8 3.9 0.5 0.6
Chlorination H OB O®E
2 % %“S“‘gfd N 94.9 | 89.2 | 86.2 | 94.9 | 86.9 | 90.5
Second 3 3
Residual 5.1 10.8 13.8 5.1 13.1 9.5
H B =
% 1 % | Consumed 98.4 | 95.0 | 95.1 95.0 | 9.5 | 93.8
7oAy sy | Fist fisiduﬁ S 5.0 4.9 5.0 3.5 6.2
NaOH W OB =
extraction % 2 %t Cionsurgd N 90.2 | 92.1 93.1 82.8 | 85.2 | 92.0
econ 7% 3
Residual 9.8 7.9 6.9 17.2 14.8 7.8
H OB %
%1:1 ® %msmgd N 97.3 | 94.7 93.4 97.3 | 92.1 93.4
— irst ; >
—R{EERER Residual 2.7 5.3 6.6 2.7 7.9 6.6
ClO; bleaching H B =
%s 2 7{; %onsu%ed . 80.4 | 80.4 | 80.4 84.1 84.1 80.6
econ ¥ 3
Residual 19.6 19.6 19.6 15.9 15.9 19.4

*1 Chemicals *2 FRIEFE Cook No.

ID3IDORESE, WERL ATV LHIEAXNEREL Y LIS, FBE BEEHOMEEBU TLENY
BEE R LIz, Thbb, BRELTREI S v Y SN TFDa- e —REREERIAX IVAFIDE
{, AFDMOER XY QMEOEV AL B2 b5, LeL, AMebodik) x5,

ZOZ LB AMBERINEREROAICED LIZEBEXLNT, PV S=nEs, ~I ke —2D
AHEARFCLBEGRDD L ELBNS,

B X BIR OB OV T 15 BT Lz,

AEROEEL, v—flOREVZESWHEAIID DD, ENEXDLT N Tholc, HTIVYDE
Fhiel, 2 ROFVEERRIIE N,

NaOH OEBII—RICH T v Y BREL, AXEEP o/ THOZELRERLELEY =Y. Z0
oHES NaOH LS LT, AF LV HFAPRERL DL IWRFCHD L EXOND. ZOF
Rz, BEAVIDY =V EFERC LA TN S,
TBRCEROWRGEROBEELRAIL X O 2HAE R LTV, B 2R TIIERNEE X Y EREESK
ToBLERNERENZBE L Bbhb, 177V ICHRAFOGRLDWEERNKTH S,
HiRlL, SRR ERETIZ Y 5 LT LM Rh b M b BRICIZ Th B0 T, 20
ERIZBWTHLBRERIFOERET LY, BROBRPEMLTY, BREN LRIEL ) BENA
WESIREZBNBNT. LEEFHOLERIC X 2BE: RRTRETh - WS EIRTR DRI 572,
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Table 16. Bleaching results

Q\\\\M_EWood sample B 5 = Y =z B
ﬂ @ ~. %ﬁgﬁ%\ Larch SUg‘
Treatments ~ ~~ Cook No. Kh—1 | Kh—2 | Kh—3 | Sh—1 | Sh—2 | Sh—3
%ﬂ_ﬁ‘,m %H ® 4 pg g 1.7 1.9 1.7 1.7 1.7 1.7
orination 1rst
Brightness 22 2z 22 25 25 26
T ounU M| B K
NaOH extraction| ~ First pH 11.3 11.3 11.3 11.0 11.5 11.6
CH.$. 1t %;2$ . pg g 1.9 1.9 1.8 1.9 2.0 1.9
orination econd
Brightness 40 39 40 39 40 39
TARYEH | E 2 )
NaOH extraction| Second pH 11.6 11.4 11.7 11.6 11.6 11.8
—EAUHEEEN | E 1 & pH 2.8 2.4 2.4 2.4 2.6 2.4

ClO: bleaching First =] £, BE

Brightness 80.0 83.0 83.0 77.0 78.0 82.0

—ErEREEA | 8 2 % pH 2.9 2.6 2.6 2.6 2.7 2.7

ClO: bleaching | Second | H & B
Brightness 86.0 86.0 87.0 84.0 84.0 87.5

KWV HBE

Brightness unbleached pulps 18 18 20 22 22 25

BARBROBEREH 16 RITTT LI,

EAK X3 ARENELLERI L “RILEREAREIZ SV TR Lz, STREA NV TORGE
FRBTHE, HTIVERAFREEY, MELLEBOTTAZ IVEFEETL. L2RRALThH-T72-
ZOSNVTRE2PIERIETIE, MEFELALFALARET, “REERFEATIEC T <Y NAXE
BOEL, EEFOFE 2 ROBBERFEATLICACEREEX L, EL, XX D Sh-3364Th
ofze Hiff, EEZBELINIIRITLORLTUELE T v Y DEHAL ST, ORWE TR &R
BNz ohic, WENMENZ Lidfhid ol

pH B3BEL D FNEZENERIR LN o225 ERL. T v, —BBEREATLHELIK
TVE2RNOERDLTNCED - T2, ZBILEREANEE, BEXTHITB T pHS AIRICEEL T
T2 TWBH, FHEROFER, HEECETNELNELZRDRY - 0T, FBHAIC XS pH OFHE
X{Tebied o1,

ZORBIZ L VREASNVTDOY U ERBEOROCLOEFEALCEE, BORBEN ALY,
CHIZEVEEAORKIZY /= izdb b LT3 2 L30T Lo TESILRFDLEEZRD I,

4.2. HLEBZEZRECTIEARR

HEAMTHZ I LNBOLNIE TV LM T 7 b oz 20T, tEEANRLR 3 0AEEIC X
DAGEZEDBRENENTE 3hEM50, BT ChBALLEbh 3 —RIERFA LA L
L. EERE LT~ 0RBRLs L UETAZ v TRBE Lz, BEICAVW VA e — o finEn b o
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Table 17. Bleaching
\ Al it} = i =l Standard
~ Treatments N 3 3 y 5
. % (L |TAon VHE W OFE {b |7 ) | SEUER
\Chlorination NaOH Chlorination| NaOH =l ClO:
extraction extraction | bleaching
AL -2 3 (%)
Pulp consistency 4 6 4 6 6
¥ OE B B = (%)
Chemicals O.D. pulp basis 3.0 2.5 2.0 1.5 1.0
im BE (9] iR Room 70 =IE Room 70 20
Temperature ’ temperature| temperature
ﬂjﬂ“ FE:EJ (hr) '
Reaction time 1 1 1 1 2

LERI DTN Addition of stabilizer .

1) 1—6, V—6: Na:SiOs 3%, NaOH 0.3%, MgSO; 0.05% 2) II—6: Na:SiOs 2%,
& iz,
4.2.1. & ¥

HEHI 4. 1. THWRLNLRITT, DHELITTFEY TF v 722K Y, 2ENHRGTHEME L,
FRIG ST
LEETNAVHY 1 19% (Na0 & L7T)

AR : 25%, ¥&{L :50/kg BRIRE 1 170°C
Fll5EREE] - 40min FrEEERT ¢ 2 hrs

ZOEETZ BRI VT OILERIT 36.56 %. v —AfiiX 3.2 Th -7z,
4.2.2. BHRBOMBREEBE
HEARHIE 1ITRNLBY ThH 5,
PBHIHER 208 FAYBOREA VAR LY, EEREMEFALHE (4.1.3.) KX VER L,
ZORRIFE RN LBY TH S, I
ZORARBROBRIEE L V2L, FENLVFLEBLTLE-0T, RENARERIZ bR
Do l2h, FHRBRTHRFEL T 0EMEERBA TV TENERI#ETE S 0L Ebh3,

Fek B A R R R
Table 18. Bleaching results

I i o) |
W% s FEE bl A ?]‘n‘ﬁﬁ" = = B
Series No. Bleached yield Bleached yleld Hunter brightness
O.D. pulp basis 0.D. wood basis |
I 94.56 34.57 | . 88.8
I 95.71 34.99 90.4
i} 93.21 B 34.08 84.6
v 97.05 35.48 . 84.4
A% 94.33 34.49 88.6
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& #©
conditions
I T i I\ v
6 S 6 6 6 6 7
Bk | Bk | = | By — 5 | NFRIERT Lapen A sem | —miarm
BE H,0. | BA 10, | BH CIO: | BH Nain | 5 L7 2RA 0, o TRIRE
bleaching | bleaching | bleaching | bleaching ?)lea::hing bleaching bleaching
6 6 6 6 6 6 6
0.25 0.25 1.0 2.0 0.1 0.5 1.0
80 80 70 80 40 80 70
2 2 2 4 2 4 4

NaOH 1.5%, MgSO; 0.1%

IoRRICEB L, BBKFRE A EFEACHVAHANELTCH, BEEXIOIELTVSD
DLHY, WRITREFEENEX BN, MOKFIHFEF F ) U La, BRI —FORE, BAINEL
HEE T DO ARENMEL, BEIFAFTE VECEERZRFL TV,

IORBICOVWTELS L, —RCESERROEN, FARMOER L HRE R LILEd ) B
LWL S TH S,

4.3. LMRF v o DHEMEBICR YR

BTV DO NVTEBCRNT, 777 MEO LD BREROFRED L EBbh 3 HETLRERE,
KEHOBRESE BRL LicF v 7ORLEEEETS Z 23, 18RV Tebh T& k., Likhis T,
BB LR TWE S bHME A7 4 v 27 RiICL. ZhERTEL. %ER EaeRS, UENHRE
Watliz,

4.3.1. & B
C REIREILEBEN D S <Y RV, UKL V. DHichd, DHEFy L, EbhiksT vy
v —{Zhi) I0mesh A7 Y= & EBL, Bol AT 1 v ZROBOERRIZHE L,

4.3.2. FEERBROMER L BE

DM RTF 4 v 7 ORI L U TRB LR —F AR & (T - e bHEL OFETHERE TRV, €0
PRERI LIz, BEHEROBRIAFIORNLBY THB.

AT 4 v 7 OEIRET v 7LD REBKL 2 ) FHABRIC LY 7//kg LREL, TTOERMBIRC
W T - T2

INRE B L BB EIE L AL F vy TERBOBE L ED Y B3 d - 72, RIEET VA ) HERR
2% LTHHEMBREMEVEAIINENE L, RRRENEEFEET V0 Y ERES DRSS,
bbb No.2 & No.5nue—fixfIL Th, WREH~NSB L No.5 DFREM- 2o

KB OEE, WFR b IERF—REOEBLENOEA LY bbThiEn,. v —flbFET K-
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Table 19. Effects of pretreatments on sulfate cooking
L A NS g ® | e =
Cook No.| Pretreatments (%) Cooking conditions - Pulp yield | Roe number
BIEMET VB ) 18%, HifbEE25%
1 0 0 Total active alkali sulfidity 43.20 6.2
170°C, 1.5hrs N
Va
2 0 0 2.5hrs 42.26 3.8
3 o o éﬁg%g/v;l ruszo%, HfifLBE25% 39.20 3.1
4 0 0 L60°C.  2hes 46.97 4.6
5 0 0 L60°C..  4he 44.01 3.8
KW MW e
6 Water extract- 6.8 'IN}? ! ,é: H’thLNo 1 42.28 4.4
ion 100°C 1hr € same wi :
No.2 & A U
7 7 77 | The same with No.2 41.76 3.3
No.3 & [ U
8 7 76 | The same with No.3 39.00 3.1
” No.4 & [R U
? 150°C  1hr 13-1 | The same with No.4 37.46 2.5
No.5 & [ U
10 7 12.9 | The same with No. 5 36.40 1.7
No.3 & [ U )
1 7 175 | The same with No.3 33.54 1.6
z— F =1
12| Ether extract- 6.0 %\I}fl & 'E!.thl“N . 43.20 5.3
ion 10days e same wi o.
No.2 & [ U
13 7 6:0 | The same with No.2 39.€0 3.8
No.3 & [El U
14 7 6:0 | The same with No.3 38.88 3.5
gk ® A £ &
Table 20. Bleaching conditions
1 m | E & B s | m g B W
Treatments Chemicals Pulp consis- Temperature Reaction time
(%) tency (%) 9] (hr)
- S (4 e — fff 120.0 4 = i 1
Chlorination of Roe number Room temperature
TV Y b SHERE NV 7 2.5 6 20 .
NaOH extraction O.D. pulp basis
3 1t = it
Chlorination 7 3.0 4 Room temperature| 1
TV Y
NaOH extraction 7 2.0 6 70 1
CELIEREEA
ClO; bleaching ” 1.0 6 70 2
—ERLEREA
ClO: bleaching 7 1.0 6 70 2
R LY , os ; s i
SO, treatment : Room temperature 0.5
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Table 21. Bleaching results

L L - T - o
o 4 L 4 HoVTHEE | BRSOV G E
%%gﬁ Xt #s ¥ N7 Xt i WA M Brightness of Brightness of
Cook No. Bleached yield Bleached yield unbleached pulps bleached pul
O.D. pulp basis O.D. wood basis (Hunter)p p (Hunter)p ps
(%) (%)

1 91.2 39.4 18.4 79.8
2 94.9 40.1 18.0 80.0
3 97.0 37.0 18.3 83.2
4 92.6 43.5 17.1 76.5
5 96.6 42.5 17.6 80.2
6 94.0 39.7 19.1 82.0
7 97.2 40.8 19.2 82.5
8 98.2 38.3 22.7 83.5
9 94.4 35.4 19.1 86.6
10 94.1 34.3 19.2 86.7
11 95.7 32.2 21.1 87.0
12 94.8 41.0 20.2 80.4
13 98.7 39.3 20.8 82.5
14 98.5 38.3 21.1 84.4

72o LB*L, No.3 & No.8 TIXFIUEERL, MWARMEMETIE, AMHMAEL TLHRY V=3 %
hEEE#ETLRVI b oT,

ERAKMHOEENEEY, WEBI Ve —flilii Vb LB LLIETTS, ZhiZEROOHFRNE
BBOOMASEERBZL, Eru—20MRE, ~Itlu— 205, FHENEZS L0 LHET
5, LA oT, AVTOMELRTL, YRRECLEEL B2 52 LA TRSh, ZORGEEEF
EEY L Ebhivy,

T —F VIR ERO LRI B HATAERBORE L TR EEDL RV, v —flIOR
BUVWMERTRL. BLY =i oW TERZIENED b s o7z,

B RERBEMERATEREOAMc L5 L. BELIWBEDL T <Y OO —7 VilHSRH
3.1% T, M 95 b taxifolin 83.5%, katuranin 10.7%, quercetin 0.16% C, Z D& " kanpferol,
siringic acid, vanilic acid %% WE L7z, RURECHRAIMESHI3.1% » 5% arabogaractan 3%
G, %ZOf arabinose, garactose, ribose, rhamnose, fucose, xylan ZENMENFED S hic,

4.3.3. FEARROFERLEBER

HORB T2 O NREAAVTERV. BHECX ) EARRETR -7, BAFRFRE0RNLS
VThH5,

ZOEMIZ X o T O BEARBRRE, B2 RNOLBITHS.

T OFERL S IEEROEAIC B ETRELY RS L, Wb hRAHIHEROIRSBD oD,
L CERATHHATE SR TR ERBREE L . RUET b LELEE Thblienbnb, HiLE
D, ANVT D8 —ZffinffE EFBRRENEL, BEELEN W OALARERERL TV,
100°C, 1hr oZdlH & =—F AT 2z TR, ELRVWOT, EBRMEARHbizow
TELRBRFATHZLNHYTHD LBbIh5,
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4.4, ASTYLHIL—sDOKHBHICEZ YR

HORBIC L Y AMIHATERRODRERB L0 T 4 E X S HIEECLHERBO 7 v — 7 2 /B
L. B%, HOPRE—BI<T5X9EE L, RsflE 7v—7ICRA L. HliiRno g
ERE LI,

4.4.1. B B

LHBEE D 7 <V HER 3cm OESORIRE L, IHHERE, IHE0AEAVY - s~
VIZk D 0.25~0.6mm PEENTL—7 &2 Y, EHITT T v ¥y —ThiFMA & LicRBUKhHIL
HEiTholc, Tibb, B 1,0108 2K sEORIAKE FV-T, 720 BHESMHAE L 72, Ml ER
338 10.6% T, DO pHIE 3.9 TH o0

P EH 30°C TIHE, WL, ZhET—FARES LA HBELz. 205 b RESE 7V
— 7R LR 0.55% 1IcFiY Lic, =—FARESICOVWTIE, R—2—2uv /57 4—kRIVER
o taxifolin & aromadendrin, 4B quercetin 23 58D SNz, RAFIZOWVWTHOREIXITR bR -
720

4.4.2. FERBROFER L BE

FHRBRE L CELEY v — 7 0EMETRV, SNV TDn—fliddfi5 < 5V 5 X ) fkibe®
BLIED, 7Vv—2 2 X BHMIBLBKRTT A V BEMET T30 TRIEET Vv H ) BERREF v 7
DOBEIVERTRINVEFENO r — i SNV 3 2 SR h o Too RO 72 SR L ZRAFSRIR O
ERBELEOEMEL 1T o Teo FMT 1L BAT VL AMBERIMBEA— b 7L —F X VTRV, 90

Fo2®k M7 V-7 ORERRIER
Table 22. Results of sulfate cooking of Larch heartwood flakes

) Vianin conets © | By = sy s
Iz ) R 8 (% Dehgmf;-. Re§1dual .
Pulp yield |— cation | active alkali
(%) AR O.D.| v O. (%) (%)
wood basis | D.pulp basis

a 84.1 25.3 30.1 1070 78.6

b 52.6 9.6 18.3 65.8 41.1

%ntre&:ﬁment@ c 45.0 4.0 8.8 85.8 38.0
d 41.7 2.3 .6 91.8 34.9

e 40.8 1.8 .3 93.6 33.6

a 79.0 24.4 30.9 13.2 77.3

P N b 44.7 7.2 16.2 74.4 38.8
Hot water c 38.8 3.0 7.7 89.3 3&.2
extraction | 4 37.1 1.9 5.2 93.2 33.6

e 36.3 1.0 .8 96.4 32.7

a 85.4 25.6 30.0 8.9 73.3

WOE & #E| b 54.6 9.8 17.9 65.1 40.6
igﬁg:ﬁﬁgf‘on c 44.4 3.4 7.7 87.9 35.3
treatment d 41.0 2.1 5.2 92.5 34.4
e 39.6 1.2 3.0 95.7 31.3

(&) D#t7v—2Y 7 =E&%FR Lignin content of Larch heartwood : 28.1%.
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TR, VS=VERER, TAH VEEREY L, BEKHRI-ENLBYVTH S,
Apt:508
LTEET VS VERE:21% (Nax0 L LT0) ,
BRfUBE : 25%, WRIL:7.50/kg, FRARREE : Bl 170°C
FIBERRP O 4 OPE G > IR S L 1T o 72

a : 40min 100°C b : 100mim 170°C ¢ :130min 170°C
d : 160min 170°C e : 190min' 170°C
30 '1

o & M 3 Unfregtment 100 33
o E K3 Hot water extraction) &
x # K% i% Vacuum impregnaion -
2
>
e
-50
x

L I L
1 2 3

85 M Cooking timeChr)

5515 757 VERIRC BT BNRBI WY V=V EFROBR
Fig. 15 Relation between yield and lignin content of sulfate pulps.

100
e
d

~ [~

§

c

'*§ o M # 12 Untreatment b

Q‘__> O  #.k 3t Hot water extraction

£ x B JE 7 3% Vacuum impregnation

a8

501

8

#H
&

N\

1

IS a

=

) 1 | L L L
] 2 3

8 M Cooking time(hr)

F16K AMEY 77 FERBIZBIBHY S =

Fig. 16 Delignification during sulfate cooking of pretreated chips.
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50

\

[ 32
o K #i b Hot water extraction
x R JE & & Vacuum impregnation  _qq

SEWTILAUEER Consumed active alkali (%)

| 2 3
85 M Cooking time(hr)

FTUTHE 257 NRRICBITAEETVE Y OB

Fig. 17 Consumption of active alkali during sulfate cooking.

BB, WE, BBLEL, C—h—RAhRkLIV—2%, TV r— 2 —HTARRY 7L ) 12 0m
mﬁﬁtiblﬁﬁwﬁb,%ﬁ%ﬁwmb,%%%%mzrmﬁﬁﬂul5&%%L§E%ﬁ&w,:
NEFEM LI, TORERIIE2ROLBY TH S,

PN TR AR ME S, s £ ) ZVBH Db hieh o,

) 7=V BRI BOKMBIE 2 1772 - 70 b OPEIR T, WERE, BUEOIETHE 2- T35,
BRI & BRI DD 72 LY 7'= v OBE S BKHIH Lc b 0B R T, Thi
%15, 16 TR Lz,
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Table 23. Effects of pretreatments with water extraction on sulfate cooking
* 5 T ) IR R 3 :
KMES | R R e | m— = | Residual E w4 E
Cook No. Sample Pulpoyxeld Roe number active alkali Specitic gravity
(%) % of waste liquor
1 U 42.58 5.80 37.07 1,060
\2 E 42.68 4.36 ) 31.04 1.057
3 U+1 43.42 6.39 35.23 1,058
4 E+1 41.50 5.46 34.76 1,058
5 U+D 41.94 5.61 38.90 1,058
6 E+D 43.58 4.70 34.82 1,057
7 U+1+E 43.20 6.64 37.05 1,062
8 E+I1+D 42.72 4.84 30.76 1,062
x U:EMF 71— 2 Untreated flake. E : #ukiiH 7 v — 7 Hot water extracted flake.
1 : BykiH 59 = — 5 VARYE4S Ether insoluble matter in hot water extracts.
D : BukiiHio P 0 = — 5V A[¥E45 Ether soluble matter in hot water extracts.
w2k B A K &
Table 24. Bleaching conditions
L i ERERE RS BRE i BE i3 il
Treatments Chemicals Pulp consistency] Temperature Reaction time
(%) (%) () hr)
S (A ] 120.0 4 i 1
Chlorination of Roe number Room temperature
2 Tk 7 2.5 6 70 .
NaOH extraction | O.D. pulp basis
3 ZBMuERES -
ClO: bleaching 7 1.0 6 70 “
4 TvH VHEH
NaQOH extraction 7 1.5 6 70 L
— Rt m e
ClO: bleaching 7 1.0 6 70 2
6 HE A ER AL E = b=
SO; treatment 7 0-5 3 Room temperature 0.5
2ok B OH R BRE R
Table 25. Bleaching results
X m B 2| sae|la & E| M %
Cook No. Pulp samples Brightness Note
! U 84.7 REDEHRSE 20 KL AL
2 E 87.2
3 U+1 82.8 Marks of samples are the
4 E+1 87.0 same as Table 24.
5 U+D 82.1
6 E+D 86.2
7 U+1+4+D 84.5
8 E+I1+D 87.1
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Studies on the Sulfate Pulp of Japanese Larch

Fumihiko KIKUCHI
(Résumé)

It is difficult to obtain good pulp from larch wood by the conventional Cabase sulfite pro-
cess; the pulp obtained is yellow under the influence of extractives of heartwood. It is not
difficult to cook by sulfate process. However. even with this process, larch wood gives relatively
low yield in pulping, and resultant pulp is difficult to bleach.

This paper presents experimental results on the sulfate cooking and bleaching of Japanere
larch wood (Larix leptolepis GORDON).

The results are summarized as follows :

1) The larch wood was relatively high in hot water solubles and low in alpha-cellulose

comparing with the wood of red pine and Sugi wood.
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2) The fiber length and diameter of the larch pulps were smaller respectively than those
of red pine wood.,

3) The yield of sulfate pulps from larch wood was lower than pulps from red pine ; how-
ever, the Roe numbers were higher than those of red pine.

4) The strength of unbleached and bleached larch sulfate pulps were inferior in the tear
factor, but other strength properties were similar to those of red pine.-

5) The pulps from larch heartwood with low Roe number gave relatively high brightness
by bleaching procedure. The brightness of bleached pulps was improved by hot water extraction

of wood sample before cooking.



