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TRICNDOTH B2, WEEOHMEWERGH D, BHONIZPIE LD LD HIRLE LR b Tk
e bbAHA, FEMIIIECHENgRE O UREE B UIONTH oA, —IBEREEE QTR It L 2o
7o T2¥, RPFEDOAERL L TRARDIAL T~ 2L TIILOLD, Fio, HIACEED LW ODE
BTHH LBV THERETH D, ok, FAMEDOFKRLEAIN A LHELYRT 5,
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1. A2 sk (BT K. P SRE A & LOHREHIRY - &« 237 3aa8k (BT
N.S.P. k& HlE) 122 T

2. 7y (KP. @k I N.S.P. #ic2onT

3. 7+ KP. &k Lt N.S.P. HEiz2o\T
(TH=YR L7+ KP. EERBAY ST

4. TH=Y NS.P. goOWT

1. 4% <4 Shiia Sieboldi MAKINO

RED 1 22 AILEREREBEREEO O T, £k 21 GHMIOADTICLB:, ZOFRI1S
L2 TEREIND L)), EE 18om, HLLD 12 FE CHREEFAICER LI UHTREETS b
DF BT, FOREEIL 0.476~0.515g/cc THD7,

HHERMIEE, KP. e L v bl (Fid L1FBE, £0-r 7% 41.74%, Roe {i3.23),
Tappi SERHERG/FUEREE (BRI 24, 42, 80, 150 2 Y > =0 4 HONEMEEAHE L, <1 7 10g
FRWT, BHORWH L LKTIHARENG Z T bR E) Lk, 2V a2lRKy, Hbhi5EMC
DWTIEEEHER 2 WE Ui ZTOfFL Table 1 1IR3 T8 ) TH 5B,

LEE5PHTLL, SEADEID 60~80 2 Yo aWfipico&, BUERHGITER" i L v fFok, f2L, v =
VBRI ERED o, Th bofERY Table 2 1ZR L7,

(€3] Mr&(h?*ﬂ»/vﬁ&(}%ﬂ%‘ﬁiﬂﬁ @)~ (6) ME(LFE A 7 ROHMERE < TSR
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Table 1. Screening Analysis and Fiber Length of Itajii
(Shiia Sieboldi MAKINO) Sulfate Pulp.
o 7‘?'1 — Mesh ‘ ' o o - ‘ o
Species | \ ! <24 24~42 42~80 80~150 . > 150
Item - | ! i
| % to weight ’ 48.99 ‘ 21.59 ’ 12.41 ' 3.53 ‘ 13.48
Itajii | ‘
average | | .
ll Fiber length (mm) 1.59 ’ 1.40 ‘ 1.15 ‘ 1.03
Beech* % to weight ‘ 1.86 41.09 25.61 8.72 ‘ 24.40
|

|

* Beech (Fagus crenata Br,UME)

Table 2. Chemical Composition and Solubility

of Itajii. (% to moisture free sample)

Ash 0.34
Hot-water soluble extractives 10.05
Alc.-Benz. soluble extractives 5.07
Tannin substances 8.20
Pentosans 20.57
Holocellulose 72.03 (lignin free)
Lignin 23.35
a-cellulose 44.95

42241k Tablel TRTERY, ot
LE|USHET B AL, &v = v 8% PIMtd
SRICEETH LT, TOMOETH B\ T
FREECI: —fB L hHE D Ficd L IHM
U o

1.1. K.P. 5%

S FERBRE T Y 71, ﬁﬂi%&ﬁﬁ]m@‘ 13

mm Db D% AT, RO oIl 7 R igHE

Table 3. Itajii Sulfate Cooks and Properties of the Obtained Pulp.
Cooks
| Liquor . . Pulp
Wood ] Totalta) | suifidity | volume Time fo | Time at | yield Roe
species ‘ ‘ to chip to chip number
(%) (%) (U/kg) (min) (min) (%)
|
Ttajii 25 31.7 5 54 40 ! 41.74 | 3.25
|
Beech 25 | 31.7 ‘ 5 55 i 40 \ 47.82 1.77

Properties of the Obtained Pulp. (at 26°C, relative humidity 75%)

|

Wood |  Beating(b) Burst(d) | PTeaKINg \ Spretch | Tear (e) | Folding
species time ) freeness(c) factor g ’ factor \endurance
(min) | (k) (%) | !
i
ITtajii 74 ‘ 230 l 4.90 8.09 ’ 4.42 ’ 101.2 1100
|
Beech 67 230 3.79 6.38 4.29 i

| |

Note: (a) Total alkali= N25H—+ Na.S + Naszg

(b) Beated with Lampen mill,

|

87.8 204

(c) Freeness is measured Canadian Standard.

(d) Burst factor=

bursting strength (g per sq. cm) X 100

(e) Tear factor=

basis weight (g per sq. m moisture-free basis) N
force to tear a single sheet (g)

X 1600

basis weight

YLt Fofsgy Table 3 1o L.

COFEREBBHRB L, A ET AXTFIIEANRT, S FEEDTE L, Roe i@\ s, <L 70fte L

TR BRI Th ot

DER, BB RIERMAL S EEE LT, FORRENEL, mERREYIT Ok,

T Ok R
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Table 4. Bleaching of Itajii Unbleached Sulfate Pulp, and Properties
of thus Obtained Bleached Pulp.
Bleaching
Conditions for bleachings are as follows:
First-stage; Chlorination
consistency 4%, temperature 25°C, chlorine added 49%;, reaction time 60 min,
Second-stage; Alkali extraction
consistency 4%, temperature 70°C, caustic soda added 3%, extraction time
60 min,
Third-stage; Ca-hypochlorite bleaching
consistency 4%, temperature 40°C, Ca-hypochlorite as available chlorine
494, reaction time 60 min,
Itajii Beech
Bleached pulp yield to unbleached pulp (%)  96.00 96.17

to Raw chip %) 40.08  45.99
Brightness 86.0 85.5
Preperties of the Bleached Pulps (at 24°C, relative humidity 72%).
_ ) e SR — T o
Beating ’ Breaking | .
Species | B Burst length Stretch Tear Folding
time " freeness factor factor endurance
o R e R R OB e
H ‘ |
Ttajii 70 220 3.81 7.15 4,20 ) 67.10 ‘ 135
Beech 51 225 2.98 ' 5.80 3.85 56.42 | 38

Table 4 &R LA

RS X 5, EEHEO L FIRRIIFE AL IR LT, WEEE SICRA—Th 525, K
R LTE, R~ 7 OFRICXT 5 T L/, 12T ADIESNTF IO % Plow, fis
N FERENL, REOEE LR A X A0MED, UL, 7F, 1291 L DITHEMAL 7R
TL7

1.2. N.S.P. &

COFEBE A ZTAFEBE LT, Fv=vibbaUoiiiLer Yy 7@ L. ol
%, 80°C #ykk 7Y 70 4 (HEIN 2 CREFSC LIHEHHIL LT iR & SEE L b 0T, Ty 7k
DAY = yEFRIN 5% FD Lic. Thebhb, BT 201, dv=vifsgifiszo 1, B
L7 FER AT,

Na:S0; — NaxCO; Jes A\ THRE B DI 7 ¥ 7 O (refining) ik, S5 Spreut Waldron
Refiner (disc [HE 12in © D) ZfiH L T{F2lk.

HEAEESU L Table 5 IR LAZEBHTH Do

IO L SIS, 12T A 7DILRE, Xv = vHOFEChhvb b, 75X I
LTHY, T v =rviilFYy FICBVTE LV, Roe il 7+ X WM, 1 %2 1I3EG, i
HLRDDRETF LB LALR—TH 5, _

AR TIX, il A 2 A BLEY, STkt A 21, THOIETH S,

2 LTELIARE L 70 &, 3BEEY Fu, W70 mEREY 520, Lowfiy
Table 6 12777
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Table 5. Itajii Neutral Sodium Sulfite Semi-chemical Cooks, and Properties
of Obtained Pulps.

Cooks

| TtajiiCa | Tajii(b) | Beech

Cooking conditions i } }

Chemicals added to chip ! :
Na;SO; (%) ‘ 14 j 4 14

Na.CO; (%) 3 3 ‘

Liquor volume to chip (//kg) ‘ 4 i ‘

Cooking ' |

Time to 165°C (hr) ‘ 1.b 1.5 ‘l 1.5
Time at 165°C (hr) 3.5 3.5 ‘ 3.5

pH. values 5 ’
Start 10.8 10.8  10.8
End ' 6.5 —_ 6.2

Na;SO; consumed to chip (%) \ — ‘ e e

Refining (with ¢ 127, Laboratory Sprout Waldron Refiner)
First refining
Conditions
Disc number No. 18034, clearance 1.0 mom, consistency 6%, temperature 25°C
Second refining

Conditions
Disc number No. 18034, clearance 0.15 mm, consistency 6%, temperature
25°C
Screening Analysis about the Refined Pulps
Fraction Itajii (a) ‘ Itajii (b) Beech
<24 mesh ‘ 59.62 ) 57.36 [ 51.00
24~ 42 7 15.10 14.84 16.10
42~ 80 7 t 8.57 1 9.00 ! 10 81
80~150 ~ : 3.12 2.82 4.74
>150 7 } 13.59 ‘ 15.98 ‘ 17.34
Itajii(a) Itajii(b) Beech
Pulp yield (%) 72.75 67.37 74.48
Freeness of the refined Pulp 675 735 710
Roe number 20.26 16.88 16.88
Properties of the refined Pulps (at 24°C, relativc humidity 68%).
Species ' = Beating Burst ngil;t?lg I Strech Tear Folding
‘ ime freeness factor ! factor endurance
SRR 7 B oo I SO 1> B S €/ T I A
Itajii(a) 46 | 215 6.23 9.43 4,22 | 79.7 | 1,210
Ttajii(b) 48 ’. 220 6.81 | 920 | a6 90.6 ‘ 1,702
Beech 48 \ 220 5.39 | 8.12 |  4.86 | 8l.4 ‘ 746

?\10;: QT) N;nal Ehip (b) Tann; extréctec{ ?hip
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Table 6. Bleaching of Itajii Neutral Sodium Sulfite Semichemical Pulp
and Properties of Obtained Pulps.
Bleaching
Conditions for bleachings are same as follows:
First stage; chlorination
consistency 4%, temperature 25°C, chlorine added 159%;, reaction time 60 min,
Second stage; Alkali extraction
consistency 4%, temperature 70°C, NaOH added 4%, extraction time 60 min,
Third Stage; Ca-hypochlorite
consistency 4%;, temperature 40°C, Ca-hypochlorite as available chlorine 3%,
reaction time 90 min,
Itajii(a) Itajii(b) Beech
Bleached pulp yield to unbleached pulp 83.62 80.49 85.14
to raw chip 60.83 54.23 63.41
Brightness 70 75 80
Properties of the Bleached Pulps (at 24°C, relative humidity 72%)

I ‘ ; _ T
C: I Beatmg . | Burst Breaking Stretch ‘ Tear ‘ Folding
Species length

I time ' freeness factor i factor  endurance

L iy G %
|

Ttajii(a) ‘ 49 ) 225 8.58 11.54 4.84 73.3 2,844
Beech ! 36 220 7.40 ‘ 11.42 4.88 ‘ 86.5 1,217

BE AL FUER T, R A 22 A, A 22 A DIHICET L. BBESRETHOL.

BE AL ZORGREEL A 2 2 CMHTED 77 i I T 5 2B Tl B IS 1 I AR O MY
Zm LT,

D EETENTB L, A—FMc ks K P EHRTIE, 77 X 0 RMR XU AL 7 DYIRHEL,
Roe i3\, L 27T, R—HBELRTIULT F L) OPEROEHHPYLEL 5. HERET
THIED . TOFRIIFHERCENTA 2T A1DIEI AT I DB EENIREREEL bR,
L, ¥ =vREBRELD, A7 #R IOEEBEC LEFEY 52 5,

2. > 9 > Lauan

AEHL 7 1Y Y eV EOREHN T, SRIHC CEREHERE) DVWbO 2R LHTL b0
Huleo ZMEERTHEMORHOE L B E Y HIFRRTH S,

EFEN, EEREC2LTRARETSH S,

TOREEE, MR, S IOEHEMEoZ¥o Lk Thot,

Fiber
Volume weight - —
(glec) Length Breadth
(mm) )
White Lauan 0.365~0.498 1.612 46
Red Lauan 0.404~0.422 1.330 29

TV VIEES L, LSO THELX 2~ Th 528, MEORC & % & W h b IKERCH et
b, REEDOLD LAYV 7=y NE LSV L THBHY, ¥z, Red Lauan L FiT 5301, FHKs
CHEETH Z LTI L D TH B2, White Lauan I3 5 IIEEBEICTER, ok, HHREC
MALTE S0, BTRA %A, R EOWMBIOE,IC, FohEE #EE LTk h, HIE
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VAERLED & DWHIBIT Z 2 e\,
FEE 7 7 VI oW TSR A LT, BHeBERRCIIVWB 2 2 & Lk,
IR T Y 7 EHES FICHY 183mm & Ui,
2.1. K. P. &%
CHUEDED K Pkt 37 S h L0 7 2 OO - dic —f] White Lauan &0\ THFo il
El\, CDORRIRESED LR D THh ot

Table 7. White Lauan Sulfate Pulp.
Cooking conditions:
Total alkali 24%,, Sulfidity 25%, Liquor volume to chip: 4.5 [/kg, Max. temp. 165°C,
Time at max. temp. 3 hr, Total cooking time 4!/, hr,
Pulp yield 50.63%, Roe number 2.3
Properties of Paper made at Degree of Beating 40° S. R.

Folding

Density ‘ Burst factor ‘ Breaking length Tear factor l endurance
: e . ) e
0.73 [ 5.11 [ 5.22 i 107.2 ’ 1,256

I EBEEOPIZEREEY LR L TR B &, PRPRE <, Roeflifk<, MERBHRSOMMED
WieWE—TH B, Zhit White Lauan & X530 THhBDOT, Red Lauvan oD\ TG
%, BORRTHL AR LS, TRIVBOERLLETHLA S Z TR ERS.
2.2, HiEE - IFIANLEK

23 I HAWE, T ARIEOEEC XoT, BanFRCKSEhS, —fkic N.S.P. %,
Tlobb, Y ~ XENTW B, B, V7= vt X 5 et T, The XCBHs e
wﬁ@zﬁ; LT SRS L SNeDT, 7Y L) s IR E s T, KA R,

“hd 57 v ERRBOES L N S. P. @i\ DT, HUC T 5 MBI & 2T,

FofEHL Table 8 WiRT 2D THD.,
Table 8. White Lauan Semi-Sulfate Cooks.

Species White Lauan 1. | Red Lauan 2.
Cooking ! I
Total alkali (%) 12.0 15.0
Sulfidity (%) 30.0 33.3
Liquor volume to chip (l/kg) 4 | 4
Time at 170°C (hr) | 2.0 | 21/,
Total time (hr) | 3's | 5.0

Disc number No. 18034
Clearance ‘0.5 mm
Consistency 6%
Temperature 20°C

Refining(¢ 12”7 Sprout Waldron Refiner)

Pulp yield (%) [ 50.97 [ 54.77
Roe number* | 27.2 26.5
Beating (b)
Time (min) 100 115
Freeness (Can. Std.) ! 230 200 -
Strength of Pulp ‘
Burst factor 3.82 2.89
Breaking length (km) 5.92 4.55
Stretch (%) 3.83 3.10
Tear factor 9.90 ! 62.6
Folding endurance ' 454 | 45

Nete: * These figures were measured from exhaustive absorption quantities.
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IO LD L, I T AT LTE, WREKTE, FHTioR T BIco~s NS.P.
LW LTH D, X DIIKEICERIC & biHuEfimiz i Th b 5 dh e, ZORFEOHTH
B3, RER e 3 7 SIS VAR LITEL bhugl

2.3. N.S.P.3%

N. S. P. BIXEY 7= v, E~ 32l v - XOMICHEE L 7Lk TH 2T, LichnoT, 77
YD XA 7=y 30~40%, ~ kA w —~X 10% HA S X5 I T, BRI REE
R 75 Bz LEEE s EXTPREN Db TH HH, FEGIRTEOBY (EL LT v v 2l
L, BEROKI 40% B e b L\ vwbihvd) FIABKMFRGEYL L—o>oMBTth o0 T, KBhY
HLTFOLTTHDOT, FOMFIL Table 9~12 KR LA s kD TH 5,

S FPEREE, FEESM, FRE T v VB, BRI oTaie b Bl s, ERTCHEIVYRRTI TV X
D &hot,

Na:SO; {MZZFRITKT 16% IS L RN B R, IR, IEsH, 205 (HHRE e BER wkh
Fis5 ., Roe MXMI@HIC & b Rl s 0T (FRERTIL 15 HSo—fikiks, BEAIRNER) —Fclt
BTERWR, 7HORBRETHEHLRLLDRL BN, 77 Vv OFNE, i, ~L7OERIL, kK
7y TRIFERD ZN 2132 A B bie, FEE Lo TEARMRTFEIND , R L 7 ORERE
¥, No. 5 ® W.2 #F\cd DS BIFC, 2T No. 6 THhH, =D 22L5HL7+0 NS.P.
(BH) w5 L5 ThHHo RBBEDRLEEEHER? 7+ L h BucdaBFTRIFTH O,

SEREERGEEY Table 10 ©R7,

ZOEERBCE T, RPEEGHE <L 7 L ACREOBREBE (50~55) ¥ HIEL LT{T2nTh
55, BUToh X hBERETEN O,

FT 7y EET VY LT, BEOFVEEINLT U,

Thebb, KMEALFTHOY 7= v &, Roeflin 80% FXEoifHs LML #HL T
U THAE 48 & 7oofe,

DEVCHEPRE AL 7 OIREERB Y 75T, Table 11 1 7R]RL T,

WTRSEENC LD, R IR L CREBREIEM L i RA—RATEELLLIO T, BV
YORBIRT T X DT D RERTH S

¥R Z DHEE AL 7, RIFGHETS L 7O s LCHoR oL 7 LIRA L THRER E e 8s
@, EEE, BEDOMD LD BINCH 7t 5 hECD EIRENHEB% 7\~ Table 12 iRl

EHFRT s, —RCHIAOES & Shp Paper number 3 HAEHEX LTHEZ B L, RIEHE
7o, EED NS, P. #7201 K. P #2h r BAREALL SO0, BHEEITA
LEHEX VKD, T, TMRBELHERLTIE S, Y2, SLEBELRERFLLOYAWTh
b\ eE L B,

3.1. K. P. &
7 ORI, b2 EEEINERTRE-ORECITE ), 2 iteh T L LWHEIRTETE
BH, WERZOHPIEEC LD L LR FOFIONIEN Y D X 5 IR B, C R RS
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Table 9. Lauan Neutral Sodium

Dlgestlon number l 1 ‘ 2 i 3 I 4 1 5 ’ 6
Sample (a) | owa o owa | wa W w2 | w2
Cooking method (b) “ imp. dirc. I dirc I dirc | dirc \ dirc
Cooking ‘ ’ ! |
\
Chemicals added ‘ .
|
Na.SO; (%) ’ 33.0 255 | 166 | 166 20.0 13.3
Na,CO; (%) C 5.6 44 2.8 . 2.8 5.0 3.3
liquor ratio (c) 6.6 i 5 | 5 ‘ 5 5 5
Max. temperature (°C) 170 ‘ 165 165 . 165 170 170
Time at max. temp. (h7) 2 3 ! 4 ’ 6 2.5 2.5
Total time (h7) 7.0 ‘ 5.0 5.7  7.75 5.0 5.0
pH of spent liquor 9.3 9.0 t 8.3 ‘ 8.4 9.2 9.4
Consumed Na,SO, (%) ' 17.8 | 155 15.3 | 153 10,9 13,0
Refining (d) ’ Asp. t Asp | Asp. ‘ S.W.  S.W.
Pulp yield (e) ( e) ’ 77.55 ] 71.00 ! 72.00 'I 72.60 58.83 ’ 61.83
Roe number ] 7.8 155 | 15.3 ] 15.3 29.9(f i 37. 4(f)
Beating ‘ ‘

Time (min) ‘ 35 30 29 34 83 140
Freeness (Can. Std ) | 280 280 320 320 220 ‘ 220
—_ e - ! o S

Strength of pulp ! | i “ I
Burst factor ‘ 3.27 ’ 3.87 | 2.99 l‘ 2.78 5,52 ] 3.99
Breaking length (fm) 3.97 306 | 312 3.65 | 7.93 6.18
Stretch (%) | — } ) . ‘ _ ) 4.20 } 2.69
Tear factor } 60.4 60.2 66.5 ‘ 65.0 | 83.0 |, 76.6
Folding endurance 24 } ’ 18 | 15 . 1,494 ) 193

Note: (a) W....White Lauan, R....Red Lauan

(b)) Imp..... Impregnation method, the charge was heated to 120°C. within 60 minutes
and held at the temperature for one hour. Then, after about cne half of cooking
liquor was withdrawn through a cooler, the same volume of hot water was added,
and again continued indirect heating with electric heater.

dirc..... Direct cooking method was not especially impregnated.
(¢) Liquor ratio....Liquor charged (I) to moisture free chip (kg).
(d) Asp..... Laboratory type of Asplund Defibrator.

Foboe LT, BESRBAFMCRET 5 b ibiiorStrz b, BHLRTVC 2 DKL &

bic, RGOS —ERRC X Tk b, X LI Kl OB X &t iulle i
HrErbhs,

TFEALTRE LTEL IS, B Wl DIEHE, Ao 7 E LTRARGF
<, oo 7B E LT, #EI0S 5 EHEM A T 5 eV SRIESTEEE 0 132 T IR
HHOEMHINRE LD, TOERINI VEFENRs sieEe LUERL TR S Ladic, EFXK
E AL feotd 3 7 3 9 L -Or PR IRBERNC R 5 L e oL 7L T, St r B ost ko E
DEREC~ Y T LT, FOBKNEWCO BN 20b BT TH D,
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Sulfite Semichemical Pulping.

7[819‘10111512

| } 13 ‘ 14 1 15
! I L B R
" r1 | Ra | R1 | R2 | R2 | R2 | R2 | R2 | R2
imp. dirc. | dirc. dirc. | dirc. ! dirc dirc dirc dirc
o -] : \ B e | B
| | ‘ ‘ ‘
1 | ) ‘
‘ ‘
- 33.0 25.5 . 16.6 3.0 | 20.0 16.8 16.7 133 | 133
5.6 4.4 2.8 50 | 5.0 50 4.2 3.3 3.3
6.6 5 5 5 ‘ 4| 4 \ 4 . 4
YL 165 165 170 170 | 170 170 170 170
| 2 3 4 . 25 | 25 2.5 } 2.5 2.5 \ 2.5
6.0 5.25 | 5.25 50 ' 5.0 50 5.0 5.0 5.0
R 9.2 9.1 — i 9.1 9.1 | 9.3 9.1 f 9.3
|
bo19.7 21.5 14.9 — | 15.0 15,0 | 16.3 16,6  16.2
Asp. | Asp. | Asp. | SW.  SW. | W. | SW. | sw.
e7.47 : 59.80  67.21 | 44.20 1 58.75  56.84 1 57.57 ( 56.78 | 60.65
2.2 \ 15.3 19.6 [ —  lasasey | — { 39.46(f) | — ' 40, 58(f)
! |
s L s S ! 50 — ‘ 110 — ’ 60
320 270 2 - 20 | — 210 — 2
|
‘ |
2.87  5.37  3.04 — 2.19 — 1.99 — 1.54
‘ 3.36 | 4.43  3.00 — ‘ 4.08 — 4.18 — 3.29
A - = — 2.60 — 2.21 — 1.99
| 626 ‘ 93.1 | 56.4 — 594 — 59.4 — 47.6
13 . s8 33 — 22 — 14 — 6

S.W..... Laboratory type of Sprout Waldron Refiner with 12 inches diameter disc.
Refining conditions by this refiner were the same in all experiments as follows:
Ist. Refining: Disc number 18034, disc clearance 0.3 memz, pulp consistency 8%,
temperature 60°C
2nd. Refining: Disc number 18034, disc clearance 0.03mmm, pulp consistency
8%;, temperature 60°C
(e) Pulp yields were calculated to moisture free chip.
(f) Roe number were measured from exhaustive absorption quantities.

HELAEO 7 FOFME, ABEAL 7B L0 K. P B3R Tw 22, Wi 1TEN T
<V LEFERREERFLCE Y (ChOREDOBRETHA ), FLBEHICHOTUL, Th~Yic 20% #
BEORAY 2~3THTHO>TEIBETH S, Fhettikdhns NS, P. (Zhizdgmdrric
REMTHEERN L T5HETHS) KINZLA LTI TR BARWIRIIES 5. LichioT, 7H+F
HEBICHRTER L DL 50, fac K. P s CHERICREA Lic8iao i, N.S. P, FEk:
LISHa0Hh & DEFRRE o2 BBE ok, 22tk KL P K 2oE0R22L 275,

BT h = VKRS, BERE, BUSEED L ODZEERS L 0d, 7 HEEl, BAFEERED
bODERRE Licbor i, BERRLCO 2REF Y 7 %RA LT L,
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Table 10. Semi-bleaching of Lauaun Neutral Sodium Sulfite Semichemical Pulp.
1 lst. Stage ‘ 3rd. Stage Yield %
Diges- | Blea- ! 2nd Ca- fos
P s — - —_— Bright- - - —— -
tion ching | . | Stage |hypochlorite/m.: < To
number number] CB:]nSu- Time Eud|end pH ias avairable ’I(‘m;qe) i En}(} oness | unblea-, To
pH Chlorine mn pH ched chip
(%) (min) (%) pulp
| |
1 Cafiypo. 7.2 | 27.0 9.5 56.8
5 2 ” 25 7.0 5 130 34.5 93.9  55.2
3 Chl?g“‘e 50 1.5 9.3 5 25 32.5  88.8 52.2
o Ca'fl‘gpo' 30 6.1 27.0  92.5 57.2
2 ” r 5.9 5 23 35.0  96.4 59.6
6 Chlorine
3 % 75 1.5 9.1 5 45 28.0  88.7 54.8
e Calpo gy 6.6‘ 10 ’ 48.5  87.9 |54.3
1 Ca']fgpo‘ 25 6.8 21.0 96.9  56.9
o2 ” 6.7 5 35 31.0  92.7 54.5
. |
| g [Chlorine g |y o4 5 25 25.0 844 49.6
L Ca'}l‘gp"' 30 6.5 6.5  95.7 55.1
‘ 2 ” 6.7 5 o 22 21.5  93.4 53.8
13 Chlori \ ‘
3 Olré“e 75 | 1.2 8.9 | 5 25 19.5 85.1  49.0
4 Ca‘ggp“ 20 6.8 10 40 46.0  88.0 50.7
| Ca'};gpo‘ 25 ‘6.41 | 13.0  97.8 55.5
2 30 |6.3 | 5 25 17.5 97.5  55.4
14 Chlori
3 ‘l’gme 75 1.6 9.4 5 20 15.0 88.1 50.0
4 Cahypo. 4 6.6‘ 31.5  87.7 49.8

Note: (1) 1st. stage is chlorination or Ca-hypochlorite bleaching, and conditions are as

follows:

Pulp consistency 4%,

Temperature

(2) 2und. stage is alkali extraction, and conditions are as follows:

(3) When Ca-hypochlorite is used on 1st stage, 3rd stage is omitted.

20°C in the case of chlorination

40°C in the case of Ca-hypochlorite

NaOH added 3%,
Na,SO; added 0.5%,

Pulp consistency 4%,

Time is 60 minutes at 50°C
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Table 11. Properties of Semi-bleached Lauan Neutral Sodium Sulphite
Semichemical Pulps.

; ; ‘
: : s Breaking ! i . .
Digestion . Bleaching ! Stretch | . Folding Bright-
number ' number iBurst factor length ‘Tear factor endurance ness
] (fern) (%) o
5 \ 2 ; 7.62 1 10.85 ) 4.39 | 92,4 | 4,104 34,5
6 ! 2 : 5.66 7.66 | 3.29 86.9 1,686 35.0
| | o | | w
11 | 2 | 3.17 4.49 2.99 69.9 ‘ 599 31.0
13 ' 4 4.10 1 5.91 | 3.63 |  82.8 387 | 37.5
14 ‘ 4 ‘ 3.16 i 5.45 ‘ 3

.35 ‘ 70.5 68 31.5

Table 12. Properties of Papers made from Semi-bleached Lauan N. S. S. C. P.
and Ground Wood.

paper | Mixing Ratio (%) ‘ Beating Burst E{g;' ‘Stret. Teny Folding | Bright-
number ay @[S B.9[S.B.*"| time | freeness |factorilength % factor e;gg: ness
G.W. S.P. |L.P. K.P. |(min) |(Can. Std.) km) | (%) |
1 o | 100! | 0 a0 14.96 5,00 | 4.23 l 82.2| 2188 56
2 | % i 10 ’ : ‘ v s 0.50 ‘ 1.65 l 1.56 ‘ 2.0 1 st
3 80 ! 20 ‘ ” | s 10.73 ‘ 2.05 ‘l 1.91 | 46.8| 2 i 56
4 | % 10 ” 215 10.45 1.42  1.05 32.1 0 48
5 80 2 o, ‘ ” 0.62 ‘ 1.78 | 1.54 38.3 L
6 | % | 10 | 100 s 0.36 1.39 | 1.18 ‘ 31.6 -
7 80 20 ” ” 0.62 | 1.88 | 1.91 | 38.7 1 50
W[ ‘ | 10.59 ‘ 2.84 | 1.43 ‘ 63.41 10 46
8liw | 1 ‘ } §o.59 1.23 | 2.30 } 54.8 2 46
w1 ‘ | 0.62 ‘ 2.57 L4l 716 17 47
7] ¢ ‘ 0.62 | 1.39 1 2.4 | 9.4 3 4
| | | |

Note: (1) G. W. is a market Red Pine ground wood.

(2) S. P. is a market Red Pine unbleached sulfite pulp.

(3) S. B. L. P. is 11—2 pulp in Table 10, namely semi-bleached semichemical pulp
made from Red Lauan 2.

(4) S. B. K. P. is Red Lauan pulp 2 in Table 8, namely Red Lauan semi-bleached
sulfate pulp.

(5) 8 is a market newspaper, made from Red-Pine ground wood and Red-Pine
neutral sodium sulfite semichemical pulp.

(6) 9 is a market newspaper, made from Red-Pine ground wood and Red-Pine
semibleached sulfate pulp.

(7)~(8) I....lengthwise, t....transverse.
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Table 13. Sulfate Cooks on Mixed Species, Red-Pine and Beech, and Properties
of the Obtained Pulps.

iPulp Roe [ Beating iBreaking Folding
Digestion Density | Burst Tear N
number 'Mv(mg ratloi vield | ngler? | Time | Freeness factor ! length factor :f:sge
| (”/, (min) |(Can.Std. ) (gjcc) i (km)
] | H
|
1 |R€d -Pine IOO 47 55| 6.75 0 680 1+ 0.550 5.31 4.30 184.1) 1246
Beech O it B 120 200 | 0.761 8.98 | 8.80 i 101.5] 4987
5 Red-Pine 60 46.27 3.85 0 675 0.525 4.22 4.25 155.6 232
< Beech 40 ) ; . | 60 215 0.783 6.55 6.99 103.8| 2948
|Red-Pine 50| 0 670 ‘ 0.576 4.12 4.05 148. 2] 163
S {,Beech sof 16-77/3:29 55 210 | 0.772| 6.20 ' 6.85 | 94.8 1442
‘ | |
Red-Pine 40 i 0 635 | 0.503 | 3.68 4.04 | 124.2 60
o {‘Beech 60| 46-00 2.25 60 210 ’ 0.785 | 6.21 7.04 | 86.2 1280
\ | ‘ ‘
5 Red Pine O 47.83 1.33 0 650 0.511 2.23 2.78 53.4 5
Beech 100 *°* | : 60 230 | 0.784| 6.13 7.21 84.4| 1480
Note : : - o
Cooking conditions Liquor volume to chip (I/kg)=6
Chemicals added to chip Time to max. temp. 172°C=2 hr
NaOH + Na,S =23%, Time at max. temp. 172°C=1/%hr
NagC03 = 5.90(/
Sulfidity
Na.S
) x 100=25
NaOH + Na.S

WHRML, A WS A~ 7L TR, 7 A% Y (NaOH+Na,S)=28.9%, #ift% 25%,
W 6llkg, fREGIREE 172°C ¥ CHE:T 2 2WRH], RIREMRS 1/ L L1,

o 7 DRCIRBT I BIT Ko7y, RO 7 Y — & 239343 Canadian Standard o> 650cc,
220cc O 2R AL LI LA SFRATIIRT 2 2 e L7 v vy s IO RBL .

IRAFAR R X OO % Table 13 1R L7z,

HEBFEEN DA B &, WL, RFIC X oTIR L A EERIBD b hor,

Roe %7 % = Y B EE A R L, 7FORFRKELDBICLEDWMEFT 5,

HARBERIC X 5 &, —BRE X e T BT B, 79 < Y BEoBa o s 00 2 5%
L, MBS X o CTHIET 5720, REOEMIZLALLVL5THS

Ao onwths L, MMRERT (79 —& 2 650~680) LAIfiffE (79 —F 2 200~230) & TIXFELL
ok, TIECEE BRI T, BN, W, MHEYS S

RARLHAL DBEFELDBIT, —RICT H = Y7+ 2 ReTHEE O ONKTLTE S,
721, HHR CIIERREOB TN R LI,

EREICHRET 5 &, WAL, 7THh < YBRhL ), 7 50% BAEFTRWCKT L, Thb#
7'+ 100% ¥ THE H BT,

RIS ORI L ) CERRG TR LTVME L 72 b, S XD 775 100% I FD> T
TN 5. HBIBEAL, TH <Y 60% LV 40% OMNREIT T 513003 & A KB LN Teu .
MHFEEL, 77 50% REETELDTRMICIITL, TOMHLE s Le@Bdleh 2l

P EDERIC X oTL, 7HERA 40% L ETHHRERTOREATHL L) 2L TES. L
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LT, COREDORAZ TROEEREOFEXIBRL 5 o3, HHBINCIE U BB E T ok Tl

TR TH S,
3.2. N. S. P. &

FENI TR A BERAED b T, KA, BER, B TEDO SEEREM & L.
EELRM A —5E L LTHFE L, Asplund Defibrator (Laboratory type) i X », SR THEML,

L7 BRI 100 2 Y o = EiR I TR R,
OFEEL Table 14, 1R T 8D TH5D,

Table 14. Properties of Neutral Sodium Sulfite semichemical Pulps made from
Beeches Grown oun Different Localities.
A B C
Cooking conditions
Chemicals added to chip
Na,SO; (%) 14 14 14
Na.CO; (%) 3 3
Liquor volume to chip (l/kg) 4 4
Cooking
Time to 165°C (hr) 1.5 1.5 | 1.5
Time at 165°C (hr) 3.5 3.5 | 3.5
pH values
Start 10.8 10.8 10.8
End 8.7 9.4 6.3
Na,SO; consumed to chip (%) ’ 11.7 l 12.3 ‘ 11.4
Roe value ’ 13.6 [ 14.6 11.7
Pulp yield to chip (%) \ 62.9 56.3 55.9
o |
Beating
Time (min) 40 40 20
Freeness | 330 ‘ 280 i 310
I ‘ [
Strength ' :
Burst factor 5.6 4.6 ‘ 5.3
Breaking length (km) ‘ 6.6 5.8 5.7
Tearing factor 52.0 43.0 49.0
Folding endurance 581 | 314 234

Note: A....Beech from Inawashiro d;strict, Fukushima Pref.
B....Beech from Miyanoshita district, Fukushima Pref.
C....Beech from Haranomachi district, Fukushima Pref.

ZDEMN D, A 7ULER, Roe fili, /L 73EFZy BEEIBITE & ORICIIRER L LcEBRIZR btk
S E Mol e, MY RIS T A HREREOWEY LY, HEDALTEREZ B EL

bz,
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4. FTAh=Yo N.S. P. [2oWT

N. S. P. 3ific b D~ &<, KESICMT 52, $EEECENEY BB L 3 58541 #Y
BHETHD L vbhTWb, T, SEERNL Y 7= v DNAZEE O 1.5~2.0 8B 3hTwb i
DI, LY 7= 2L b0 T~ § 2w = ANKEM OB G IR TEBERL S, Liepi> T, R
BIRFER N. S. P. X 07 h [T B0 CTRIFIWEEMMEL o3 LM TH 5, LaL, $H3E
BTdbAEC L s 213, —RCEOTESITINRDOE L 7% 52, MBS Wb 7 ORI
BELATILATELFIEAMBETCE S, 22T, bbhIENEROSEDO T H <Y N. S. P. DM
B LBl 2 DERETOTLIc,

BT b~ YIEILRED b 0% AL, BEREKC LY Tok, o Table 15, ioRT L
BDThb,

Table 15. Red-Pine Neutral Sodium Sulfite Semichemical Pulping and Properties
of the Obtained Pulps.

Digestion number ‘ 3 ' 2—1 2—2 i 1
Cooking conditions ’
Chemicals added to chip
Na,S0; (%) ‘ 25 25 25 25
Na:CO; (%) ! 5 5 5 ‘ 5
Liquor volume to chip (l/kg) 5 5 5 5
Impregnation time at 120°C (hr) .o 1.0 1.0 ! 1.0
Cooking time at 175°C (hr) 1.0 ; 1.0 1.0 3.0
pH values ’ ‘
Start 10.8 | 10.8 10.8 | 10.8
End 8.5 ‘ 9.0 8.5 ‘ 8.3
Chemicals consumed to chip } ‘
Na,SO; (%) 1.3 10.8 10,0  22.1
Pulp vield to chip (%) ’ 72.12 73.00 73.60 67.40
Roe number ’ 21.77 ’ 21.40 l 21.00 18.00
Beating ‘ ‘ 1
Time (min) ' 90 | 90 90 95
Freeness (Can. Std.) 52 51 52 58
Strength : | ’
Burst factor ; 3.0 3.1 3.0 3.9
Breaking length (km) 3.6 } 3.6 3.5 4.3
|
Tear factor ‘ 40 40 40 40
Folding endurance ‘ 72 114 112 270

Note: The charge was heated to 120°C, in 60 minutes by direct electric heating, and
held at that temperature for one hour. Then, after a half of cooking liquor was
withdrawn through a cooler, the same volume of hot water was added again, and
the contents of the autoclave were heated to 175°C.
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LFEREAA Tables., 7+ (RENEWITFE—) LHBLTHBE, EHELL7FIVELLSA
Bo THVRTFIVBHERERTH Y, 2 0RTHURCEERT 55 Bl L O S W THEOTW
Do TRV F =y RNERKBEALTHEE LT, DT D~ Y 0L 7L LT OEEET
SRS LN TERVCIRBICSH D B2 bhvb, ¥z, Tablell. OEBIEE L 7 #EE HIEL T
Th, CHTREER AL 7ORBE, BREORN LIRSS L5 CEL LD,

X hic, BERERC X DEERTRETHEN, THr=Y NS, P isRMEipdg L 7o+ 51
i, CNBDIRL Y ILICEEELEDL, Tihbb i ) 7= v A 7T REThHD L
ZTERIITENA S,

5. & [0}

1254, FVv, TF, ThvVECOEHESL, R ~ X2 7 $hA B LD
TR TV, S~ 7ML U COMEFHT A T2,

AT F Y 2V ESECES, BRI T FICHARPPRVCEHY S .

RS L OV IR Y — X2 3 7 S AKX D A ML LTRSS, 7+ X ) L 7 INE D
<, RoefliF<, BB Iy L LHUTNISRMG, Wor 7 & e 7 FiR@oT i,

7 v v OFEaEk, SRR Y X 37 s D ARS JOBIE Y 7 s WK ST LB AL
BROFARL, —RCEZ v viigRF v v X Y IE, Roe ik L OHADOH TESTWz. L L, =k
FEEEE IR MO ZRIC X 2~ 71X, 7FDOLh I DED, ChbDFEC LI DOTI v vEALS
{bT5 2 LIIRFILE L bt BRI T B~ YERMEHEE <L 7 DB T 5100, t0AL7 LR
B 7 v v SRR L ORMERER Y X I 7 I AT 0, EERLicbodk, Bk FIRBAL
THEROFRE L, ToOMIEERE o TRy, N0 S T, RIMIMGEE < 7 EAOETER
ks Ll hotce T 7 vERERE AL R o L RO IREER & LTI, avirh RE oL TR EL

Fe
i~o

DECHBERIC L D, TH < YA FREREC T FRA LA O, BBk JETEERR
Rl 2 hH, THEROWERL, A0 FNRIIEE <, Roe il LEWIZETL, #INIUHRAE
WAKT L, 50% LIETIikT O ERg L frofk,

T = VIRMEAER Y ~ Xt 3 7 2 S SRS LR R T ol 2 A, S 7R 5%
EObo T, 7+OREBENEALACHBELT, MENMEI2YHY, DY 7= v EiRET
BOTHREIE, Bl LTo7 2~y oltkaRET 5 2 s Xl TH 2 & L 20,

5l B % ®

1) WEHEIEZ  REHe2eTsE (18, Wid, 1B 21, (1946)
2) American Leather Chemist Asscciation: Official International Method of Quantitative

Tannin Analysis, J. Am. Leather Chem. Assoc. 22, (1927), p. 311.
3) JIRIEHE, KHAKIE @ Bh# L 7 IcEET 298 (857 ~ 83D, TAk, 47, (1944), p. 129.
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Yasumasa YONEZAWA, Fumihiko KikucuI, Kango M1vyazaxr, Tsutomu KayAMa,
Isao TAKANO and Kuninori Usamr: Experiments on Pulp Woods.

Résumeé

Authors have experimented on the pulping of Itajii (Shiia Shiibodi MAXINO), Lauan
(Red Lauan and White Lauan), Beech (Fagus crenata), and Japanese red pine (Pinus
densiflora), using sulfate and neutral sodium sulfite semichemical (NSSC) methods to
evaluate these woods as pulp wood.

(1) [Itajii was characterized in containing about eight per cent pyrogallol tannin
substance, but other components were similar to those of Northern Hemisphere hardwoods,
and having longer wood fiber than beech. The sulfate and NSSC methods gave pulps of
higher Roe number than corresponding beech pulps, and the yields were lower as compared
with the latter.

The pulps, unbleached and bleached, from these two processes were superior in their
strength properties to those from beech wood.

(2) The results on the pulping of Lauan with sulfate, NSSC, and sulfate semichemical
methods, indicated that, in general, White Lauan gave pulp of high yield, low Roe number,
and good pulp strengths as compared with Red Lauan; but the pulps obtained using two
methods, other than the sulfate method, were inferior to corresponding beech pulps. There-
fore, it would seem to be unsatisfactory to prepare pulps from Lauan by these two pulping
methods.

However, Lauan gave sulfate pulp of good strength properties, and better than the usual
broad leaved trees.

In the experiments, which have been done to verify whether Lauan semi-bleached NSSC
pulp and semi-bleached sulfate semichemical pulp were suitable or not as a substitute for
Japanese red pine unbleached sulfite pulp for newspaper making, the Lauan pulps were
found to be slightly inferior to the reference pulp.

(3) In pulping experiments of the mixed species, Japanese red pine and beech, using
the sulfate method, the pulps obtained were the same in pulp yield, lower in Roe number,
but had become weaker in strength properties with the increase of beech addition, especially
and suddenly so up to fifty per cent of addition of beech, and slowly from the percentage
to beech only.

(4) Japanese red pine NSSC pulp having about seventy-five per cent yield, was inferior
in strength properties to beech NSSC pulp of the same yield, therefore, we think it will be

difficult to improve these values if the pulp is not delignified in the cooking stage.



