R v TREIRBET 5% (83 W)

TATN v VESL 7OMWE
TAIZN Yy NeF4754 7 1L—2—|21 5
FHER R A IO\ T
* om0 Of EO
F £ R OB A®

I

BELIZWDP BT ATLY FERRIDTELASL A 7RENRRTH Y, YIS < HEN, 1k
ARG D LBRBEBc S HCEH L, BEASAV 7L LTEER I D 2N E V7 2FAT5 8%
LOTHEAEREPTRVRELTERY Y, TibbE 1R T, 7A7A Y FABEOTBCHE £ inE
BRI HELIDOTCT AT ALY FEROBHTH B, A 7ORRESELILTRIBTEL LR LICHE
%, B2MEEVCTLT AT VY ¥ « AN TRGHEREE LR I bEELFET TR X5 MERFC
BT s ETiIDOT.

L L bHEOMDIIRF LI X 5 e BHERNE L 7380 h T, AREERATTIE2RT
ATV E e AT ZDHDRDOWTEEER LMD, FOMARESH-TSHEOEY e Thlicbi
WweE %,

ZZThhbhE7T ATV ¥« A7 0HE, BEAESEIEL TREOYWEN, L¥NRMORE
EHEL, ¥R EAELEZIONDY V= vORERELILVWH® SRR L r — AU T REBTHE
ERNZUELREER AT L LCOETEREE L. ThbOERLZHRET %,

RENBAVFTHERZOL O LIIETHERYRCL TV, 727V Y FERIZ X 5238 EEER
By fricotenTclbie®mETHzr L L,

I ZARFLYE « NLTOSRREICET D EER

BR TR\ TREEE T2 OB S T BB LW BBIERA T b 5 D¢, TEA- 7 OB
M XBEPAL, Z0X) ity HEYE L LT A bSO Lo TIEL 7 OMERRL T
3, ERAATRRENCEEDOLDRELLRWETETSHLDOL55Y OT, XL TEDO L X
BHEELE XD Oh RIS B—FBE LT A 7 OBBHES ERRE 2 WE L,

o—1 £ B *
HEHIKRD X 5w LTl L,
P-1: 7a=Y 5y 7EHCTROFKHBIZHENT AT VYV F « LT EBHBR,

1) HELSE - 7 SRR « B (2) HRELFE- v TR - THRZER
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FRRESRML steaming (3 10 kg/em® ZEKICT 2 4, defibration [XFFER T 2 5 fiieDfce FD LTS
IR 81.6% Thot,

P-3: P-1 :F—5 v 7% Na,SO: D 43.58 /! &Kic 89 BIBEL, v 7L B2 LM L% (5
v 7HIC Na;SO; % 10.8% & A 72) steaming 35 L U8 defibration |3 P-1 kT IcDlz, -7
it 86.6% ThoOT,

P-1 keeznrm -2 07 P-1 A7 XD Wise Y RIDTIRLALZER2RBY 7= v Lk
‘ﬂ‘\E:lk/%nt/vn —AThbo

BB LORMRHME: 7 2 <Y BN DB, e SBEL, 3D Scaurze BT T ki
ftLicd o,

BARAVT: THEOT7T A=Y RBERAALTEA G,

HHBRAALT 2 7A=Y RFERE L CUHREECRELLL O,

BBHED S IIRMBENEIRRD X 51 LTiR2k,

FWERIL = 2 — & — (RKRFE 508, 0.5¢ HE) AV, BBEOBB~OXFIBEERCLD
HUDHHERLTORIEVCEEZT VRN TRWT, ThICBEMHEY L e = -V OB 7 $ VIRERWVT

B1R 7H~rEHREEDTREBE

Table 1. Tensil strengths of tracheids separated with Scuurze’s solution
from springwood of Akamatsu (Pinus densiflora SieB. et Zucc.)

=% 8 Traﬁeid ® SWT . I 4 TengsEil str;ﬁ;xgth
ectional area
No. A - ST = e moX o] i
Outer dia. (2r;) |Inner dia. (2r,) | (A)=m(r*—12*) | Observed (g) | Calculated (g/A)

X 10~ *mm? X 10~ *mm? X 10 *mm? g kg [mm?
1 2.32 0.77 3.7617 22.0 58.48
2 3.10 1.16 6.4902 13.8 21.26
3 3.87 1.16 10.7060 7.8 7.29
4 3.48 1.55 7.6245 12.0 15.74
5 3.87 1.16 10.7058 12.0 11.21
6 2.32 0.77 3.7617 6.5 17.27
7 3.10 1.16 6.4909 6.0 9.24
8 3.10 1.55 5.6608 12.3 21.37
9 3.10 0.58 7.2835 9.0 12.36
10 2.71 1.16 4.7112 16.0 33.96
11 2.90 0.77 6.1396 19.0 30.94
12 2.71 0.58 5.5038 6.0 10.90
13 4.26 0.19 13.9696 .0 2.15
14 3.87 0.77 11,2972 23.2 20.53
15 3.10 1.74 5.1698 12.0 23.21
16 3.48 1.16 '8.4547 ' 7.2 8.52
17 3.10 0.77 7.0819 1.0 = 1.41

5 REME (FHEE 95%), ;
Mean value (at 95% of confidence limits) 17.99+7.51 kg/mm"’

Fots UNTETRS R B (AT & P90 & ARCE L CHEH Lie (LUFE 11 3% % TRED.,

When sectional shape of tracheid is assumed as circle (same in, Table 1~8).
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B L TemmzEE I e —HRBERNECH Uiz, WEChH ) Xk ) ToREEIMCAOFEN
Ty s B ANTEEZY) ETFTORCERFIND X5 L,
T RHERBRABBIETD O UDBEBEC X ) BIZFOhRBICHT 54ME, R GElREoER)
FAEL CHEWERTHOER L Lic, BMERNERORKHI 22.6°C, BIREBE 65% Thol,
n—2 BEREREER
BIRIDVEBERILTA LI

B2R TH<YHRMEREEDOTIRBE

Table 2. Tensil strengths of tracheides separated with Scuurze’s solution from
summerwood of Akamatsu (Pinus densiflora Sies. et Zucc.)

2 Tra%xeid :Z? . IR 5l Tengfil strgéﬁﬁgth
~ = ctional area ” N ” .

No. Ouﬁ:r dia. 1(:31'1) Inner dia.h(:zr:) (A)=mn(r.*—12*) |Observed (g) | Calculated (g/A)

X 10 2mm X 10~ 2mm X 10~ *mm? g kg[mm?
31 2.71 0.39 5.6485 9.8 17.35
32 2.32 0.58 3.9631 4.1 10.35
33 4.26 0.77 13.7540 7.2 5.23
34 2.71 0.58 5.5038 12.5 22.71
35 1.94 0.19 2.9276 1.0 3.42
36 2.32 0.77 3.7617 10.0 26.58
37 2.71 0.58 5.5038 4.8 8.72
38 3.10 1.16 6.4909 7.0 10.78
39 2.71 0.39 5.6486 12.8 22.70
40 2.71 0.58 5.5038 15.0 27.25
41 3.87 1.16 10.7060 16.5 15.41
42 4.26 1.55 12.3661 4.5 3.64
43 3.10 1.16 6.4908 6.1 9.40
44 2.32 0.77 3.7617 13.8 36.59

SE55 R Mean value 15.73+5.86 kg/mm*
B3R THVHRANTROREEDTIREE
Table 3. Tensil strengths of tracheides in groundwood prepared from
Akamatsu (Pinus densiflora SieB. et Zucc.)
ET Tra%heid ;iﬁ . LI 9l T en'}s%l strﬁgth
ctional area
= =

No. Ougr dia. 1(:Izrl) Inner dia. (2r.) | (A)=m(r*—12*) Ob?;rvedg(g) Cal?:%lated EEgIA)

X 10~ *mm X 10~ *mm X 10~ *mm? g kg|/mm?®
61 4.64 1.16 15.8525 18.0 11.35
62 2.71 1.16 4.7112 17.0 36.08
53 3.10 0.77 7.0820 12.2 17.23
54 2.30 0.58 3.8906 25.0 64.26
65 2.71 1.16 4.7112 34.0 72.17
66 1.94 0.58 2.6917 23.0 85.44
67 3.48 1.35 8.0802 11.8 14.60
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® 6 e Tra?heid f: . [ 5! Ten§§l strgeﬁ;lgth
ctional area
No. Ou'ﬁr dia. {(d,x;rl) Inner dia. ?21‘2) A =n(r*—r1:2) Obz%rvedg(g) Cal?iﬂated égg/A)
X 10~ *mm X 10~ *mm X 107 *mm? g kg |mm?
68 3.48 1.94 6.5556 22.0 33.56
69 1.94 0.77 2.4903 19.0 76.30
70 3.68 1.55 8.7493 31.0 35.43
71 3.10 1.55 5.6604 21.0 37.10
72 3.48 1.16 8.4547 23.0 27.20
73 3.87 1.55 9.8756 18.0 18.23
74 4.64 0.58 16.6451 4.5 2.70
75 2.90 0.77 6.1396 18.3 29.80
76 3.10 0.97 6.8087 39.0 57.27
77 2.13 0.77 3.0976 6.5 20.98
78 3.87 0.97 11.0239 8.2 7.44
79 3.48 1.55 9.8759 9.0 9.11
80 3.87 1.94 8.8069 18.0 20.44
81 3.48 1.94 6.5556 3.0 4.58

g5 ERIRE  Mean value

33.39+11.08 kg/mm?

H4E TAIAYF 7 74— (P-1) OBERE

Table 4. Tensil strengths of Asplund fiber (P-1) prepared from
Akamatsu (Pinus densiflora SieB. et Zucc.)
- a a
2 B Tra%heid = S:!eﬁ . IR 5! Ten&sﬁil strength
ctional area
No R N . | o= .
. Outer dia. (2r,) |Inner dia. (2r;) | (A)=m(r:®—1:*) | Observed (g) | Calculated (g/A)

X 10" *mm X 10~ *mm X 10" *mm? g kg [mm?
91 4.26 1.94 11.2972 12.0 10:62
92 4.64 2.32 12.6820 7.0 5.52
93 1.94 0.39 2.8365 27.5 96.95
94 3.10 1.55 5.6608 19.0 33.56
95 5.03 1.94 16.9154 10.0 5.91
96 5.81 2.71 20.7440 9.0 4.34
97 3.48 2.71 3.7435 2.0 5.34
98 5.03 1.94 16.9153 13.0 7.68
99 5.03 1.55 17.9844 6.5 3.61
100 5.03 1.16 18.8137 9.3 4.94
101 3.87 0.77 11.2972 10.0 8.85
102 2.71 0.77 5.3024 24.0 45.26
103 4.64 1.94 14.0320 6.0 4.28
104 3.48 1.55 7.6246 13.0 17.05
105 3.10 0.77 7.0820 27.0 38.12
106 3.10 1.55 5.6608 22.2 39.21
107 3.10 1.16 6.4909 8.0 12.32
108 3.10 0.77 7.0820 9.0 12.71
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s
2% # Tra%heid = :j . LI 7l Tenggl strﬁgth
ctional area
Yo | ot 4 B & ey |0 BB
Outer dia. (2r,) |Inmer dia. (2r;) | (A)=m(n*—1s*) |Observed (g) | Calculated (g/A)

X 10~ *mm X 10~ *mm X 10~ *mm?® g kg |mm?
109 3.29 0.77 8.0356 21.0 26.13
110 4.64 1.16 15.8525 7.0 4.42
111 3.87 1.55 9.8759 21.0 21.26
112 3.10 0.77 7.0822 17.0 24.00
113 4.26 1.16 13.1963 3.0 2.27
114 3.87 2.32 7.5355 16.2 21.50
115 5.03 1.16 18.8145 12.2 6.48
116 3.48 1.16 8.4547 21.0 24.84
117 5.03 1.55 17.9844 5.0 2.78

S5 iREE  Mean value

18.15+7.97 kg/mm?

Note: Asplund fiber (P-1) was obtained from Akamatsu chip by following process :

Apparatus—Laboratory Asplund Defibrator.

Steaming—2 min. at 10 kg/em of steam.

Defibration—2 min. at above same steam.

HEE5R TATAVE 7 74.3— (P-3) OBiEHRE
Table 5. Tensil strengths of Asplund fiber (P-3) prepared from
Akamatsu (Pinus densiflora SieB. et Zucc.)
s
- Trobeia ¥ sﬁ B R B ey strﬁgth
ectional area
No VA B S B X [ iy
* | Outer dia. (2r,) |Inner dia. (2rs) | (A)=w(ri*—12*) | Observed (g) | Calculated (g/A)

X 10~ *mm X 10~ *mm X 10~ *mm? g kg, mm?
121 3.87 1.55 9.8759 28.5 28.85
122 3.87 2.13 8.1996 17.0 20.73
123 2.32 0.77 3.7617 10.2 27.12
124 1.55 0.19 1.8586 23.4 125.90
125 3.10 0.97 6.8087 24.0 35.25
126 3.10 0.77 7.0820 17.3 24.43
127 3.48 1.55 7.6246 26.0 34.10
128 3.48 1.55 7.6246 37.0 48.53
129 3.48 1.16 8.4547 24.0 28.39
130 3.48 1.16 8.4547 6.7 7.92
131 3.48 2.52 4.5239 6.5 14.37
132 3.87 1.94 8.8069 30.0 34.07
133 3.29 1.35 7.0698 6.5 9.19
134 3.48 1.16 8.4547 32.0 37.85
135 3.10 1.55 5.6608 13.0 22.96
136 3.10 1.55 5.6608 17.2 30.38
137 2.71 0.39 5.6486 34.0 60.19
138 5.03 2.71 14.1033 32.0 22.69
139 3.10 1.16 6.4908 33.0 50.84
140 3.87 1.15 10.7242 15.2 14.17-
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2 o Tra%heid W E B 5l Tengfil strﬁlgth

RO Sectional area

No. Ougr dia. (%rl) Inng;] dia.gézrz) (A =n(r—r:") Ob?ériredﬁ(g) Calglated EEg/A)

X 10~ mm X 10" 2mm X 10~ *mm?* g kg [mm?

141 5.22 0.77 20.9348 6.0 2.87
142 3.48 2.71 3.7434 10.0 26.71
143 3.48 1.16 8.4547 36.0 42.58
144 2.71 0.39 5.6486 23.0 40.72
145 2.90 0.97 5.8662 25.2 42.96
146 2.71 0.97 5.0291 21.8 43.35
147 3.10 0.77 7.0820 49.0 69.19
148 2.13 0.77 3.0976 14.5 46.81

Y55 5REE Mean value

35.47+9.14 kg/mm?

Note: Asplund fiber (P-3) was obtained from Akamatsu chip pre-soaked into Na,SOs;
solution by the same process in Table 4.
BeR T H~YHEREB N TROREF DL RIBE
Table 6. Tensil strengths of tracheid in sulphite pulp prepared from
Akamatsu (Pinus densiflora SiEs. et Zucc.)
2 K i Tra%heid W E W 7l Teni}fil stri%gth
Sectional area
No A & i e X L i3
| Outer dia. (2r;) |Inner dia. (2ry) | (A)=m(r*—r12*) | Observed (g) | Calculated (g/A)

X 10~ *mm X 10™*mm X 10~ *mm? g kg|mm?
151 3.48 0.77 9.0458 27.0 29.85
152 2.32 0.39 4.1079 18.2 44.30
153 2.90 0.39 6.4857 24.0 37.00
154 2.71 0.77 5.2811 13.0 24.62
155 2.32 0.39 4.1079 21.8 53.07
156 3.87 0.77 11.2972 8.5 7.52
157 4.26 0.77 13.7875 9.2 5.22
158 3.29 1.16 7.444 9.5 12.76
159 3.87 0.77 11.2972 7.0 6.22
160 2.90 1.16 5.5481 20.5 36.94
161 3.10 0.39 7.4282 5.0 6.73
162 3.29 0.77 8.0354 13.2 16.43
163 2.71 0.39 5.6274 31.0 55.08
164 1.55 0.19 1.8586 24.5 131.81
165 1.94 0.39 2.8357 11.0 38.79
166 3.48 1.16 8.4547 30.2 35.71
167 3.87 1.16 10.7052 4.0 3.74
168 3.10 0.77 7.2029 2.0 2.78
169 2.71 0.77 5.2811 10.0 18.93
170 5.81 1.16 25.4550 11.8 4.63
171 3.87 1.55 9.8760 4.5 4.56
172 3.48 1.16 8.4544 6.2 7.34
173 1.94 0.19 2.9276 1.0 3.41

55 |EREE  Mean value

25.54+12.47 kg/mm?
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B7R TATAVE « 774 .3— (P-1) rtinm—R 0 7ROEE DR ERE

Table 7. Tensil strengths of tracheid in holocellulose pulp
prepared from Asplund fiber (P-1)

s
) & Tra%heid = Sﬁ . m R 5l TengsEﬂ strﬁgth =
‘ o . = ectional area o < ” .
No, Out%r dia. 1(:51'1) Inner dia. (2ry) | (A)=m(r,>—r2*) |Observed (g) | Calculated (g/A)

X 10~ *mm X 10" *mm © X 107'mm? g kg/mm*

181 2.13 0.58 3.2990 17.2 52.13
182 1.94 0.58 2.6917 24.0 89.16
183 3.48 1.16 8.4544 8.0 9.46
184 2.71 0.77 5.3024 9.5 17.91
185 .3.48 1.16 8.4544 19.5 23.06
186 2.90 0.39 6.4858 33.3 51.34
187 2.71 0.19 5.7397 25.2 43.90
188 3.87 0.39 11.6434 8.8 7.56
189 3.48 0.77 9.0458 27.0 29.84
190 1.94 0.77 2.4902 3.5 14.05
191 | 2.71 1.16 4.7110 29.0 61.56
192 2.32 1.16 3.1703 12.2 38.48
193 2.90 0.77 6.1396 21.5 34.46
194 2.32 0.58 3.9631 22.0 ’ 55.51
195 2.32 0.77 3.7617 21.0 55.82
196 4.26 2.71 8.4851 14.0 16.50
197 2.32 0.39 4.1079 8.0 19.47
198 2.71 1.16 4.7110 12.7 26.96
199 2.32 0.58 3.9631 19.0 47.94
200 2.71 0.77 5.3024 21.5 40.55
201 2.32 0.39 4.1079 18.4 44.79
202 1.94 0.39 2.8365 8.5 29.96
203 2.32 0.77 3.7617 10.1 26.85
204 2.32 0.77 3.7617 23.0 61.14
205 1.55 0.39 1.7675 21.5 121.64
206 3.87 0.97 11.0240 6.2 5.62
207 3.48 1.94 6.5556 13.0 19.83
208 2.71 1.16 4.7110 25.2 53.49
209 2.71 1.16 4.7110 7.8 16.55
210 2.13 0.39 3.4438 10.6 30.77

SE¥E [5RiGE  Mean value 38.21+9.27 kg/mm?®
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HB8ER TATAVVYF «774.3— (P-1) OWELS ODROREE D |GREE
Table 8. Tensil strengths of tracheid in the beaten pulp prepared with
the holocellulose pulp of Asplund fiber (P-1)
H A - S
= B Tracheid W m R Tensil strength
Sectional area

A 2% n & S X ] i
No. | outer dia. (2r)) |Inner dia. (2r:) | (A)=n(r—1.?) |Observed (g) | Calculated (g/A)

X 10~ *mm X 10~ *mm X 10~ *mm? g kg [mm?
241 2.71 0.77 5.3024 17.2 32.44
242 1.94 0.39 2.8365 13.0 45.83
243 1.74 0.19 2.3495 8.2 30.64
244 1.94 0.19 2.1422 11.2 52.28
245 3.10 0.77 7.0820 22.0 31.06
246 2.32 0.39 4.1078 14.2 34.57
247 3.29 1.16 7.4444 7.0 9.40
248 2.52 0.58 4.7234 13.5 28.58
249 1.94 0.39 2.8365 14.2 50.06
250 3.84 0.77 9.0458 19.3 21.34
251 2.52 0.58 4.7234 20.2 42.76
252 2.32 0.39 4.1079 23.8 57.93
253 1.55 0.19 1.8586 5.5 29.59
254 2.71 0.39 5.6486 27.0 47.80
255 3.48 1.16 8.4547 17.5 20.70
256 2.52 0.77 4.5219 12.3 27.20
257 2.32 0.39 4,1079 22.5 54.77
258 3.87 0.77 11.2972 14.0 12.39
259 2.32 0.19 4.1990 27.0 64.30
260 2.71 0.39 5.6486 22.0 38.95
261 1.74 0.39 2.2584 15.0 66.42
262 2.71 1.16 4.7112 20.0 42.45
263 3.10 0.39 7.4282 21.8 29.35
264 1.94 0.39 2.8365 12.5 44.07
265 4.64 1.55 15.0224 19.0 12.65
266 3.10 0.77 7.0820 15.5 21.89
267 3.10 1.16 6.4909 10.8 16.64

58 |5REHE  Mean value

Fo 72 LANfZIL. Lampen mill 2T 360 cc (C.S.) ¥ Cf77n2ot

35.78+6.27 kg/mm*

Beating was made up to 360 cc of Canadian freeness in Lampen mill.
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LLERIE UIc BB R R OIRRBIC R b & & 2 DN BRER < 7 OfEd — R ARDE & e,
BEIKA AT bR S Y . Ay RAEY, P-1 SREROELNOESTRCLERUTIETLCE
b, P-3 © Na,SO; & fric>T pH OET &\ CHEBR L D TERCIWVESRLTED Z
i, REEOFEELT e n —ADOKEREELBEEL TELD L EHRL AMETH S, ¥/ P-1
DRwvElr —R VT RERCEL FTCEA LI LW ZREGOERI SRRV HEET S
LRRETHD, V= VBB LEE T W EEELTIR Y Tieh b5,

BRSO DA E VB LOBEROEEBE L L DCKROBELBRTH3RTFO1oL%
2 bbb,

WRED 2w — AHEDREI I N A B A el e —ADEMESNYIMIN S SO L LT H. Marg?
LEIMEREE & LT 800 kg/mm® BT B LHEL TV 5. EEOBMEIIFIRBCRLALIICZDMELD
DIV ERNC EARE IR T3,

FOFE BEwrm - ABMEOTIRT SRR

Table 9. Dry tensile strengths of several kinds of cellulosic fibers

| B M B gl &k W OE
L . e Tensile strength i . fi Tensile strength
Fiber (kg |mm?) Fiber (kg |mm®)
% 3 — Ramie 91~95 ERAa—2A& Viscose fiber 20~40
f Cotton 20780 CAa—a (HERFILAS0) 62
W #% Flax 84 Viscose (high grade)
AR HE Wood fiber 11.7

ZBELOEEZINLD S D LIET B L2 ) Eve SHITAMBHED X 5 it X b TEREOB AR
T &« DREERMEN & Sy, FRHEENMEC RS DT O RBITET 52, LiETh
ALFRILERCRET 77 ) BARTIRBEIMET T4 2 L XFEV WX ) Th b,

PLEDRERN SABENENSTH D, TATAY FELC I DOTREA A7 & L BHHERE O
bi%, TOMEEIZELOHZINEWVS B,

I FARFTILYE - RLTOBESEICDNT

MOERT LY 7 AT VY ¥ « 07§ MBEL BICAIT e 2 LMD T TRIBET, FRO L ik
LTETADRWC LB L. 22 CERREL trr —AOERE L IEHELEERS LD L1
BAChAMNEEICEY 3 DT ARFAL DT I Y RBIVTFDER, TATAVE « L7
DV TR D TR,

m-1 £ B F

ABOREE: THYBIOTFRERTBHERF A 18mm BEDOFy L1, h# NaSO:
W ORE 4g/D © 6 BRPI 89 KHMBEE KESBL (ZhiKIoTyy 7EEDON 10% HHD
Na,SO; #&HIRE), TAFAVE « F47 74 7 v —x—%FH\, steaming % 10 kg/em® 3F17K7E
KT 54, defibration #[@—RKKIC T 252k £FOAVTIRNBTXT A=Y 90.2%, 77 84.9%
ThHol,
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P E2EOALTDIEs, BOBDDEREK (#v+BLLLID) bbb T 4RO Wise
WX OBy 7= v Ty, DWW 17.5% NaOH e X O i~ ere —A LCRE LRSS (X
LT a-trre—2R) 2AVTHT vE=7KHEORELYH 7 EFF7c\ Stavpineer R K X W EAFE
EHEHL, LOPBEEELRDI,

m-2 EBREREER

EREFIIE 10 BO LY ThHbo

HI0FE BERABIOTAIAVE « 2T nbiic e-wre —2A0ESE
Table 10. D.P. of a-celluloses prepared from woods and Asplund pulps

5 o 3 N (Wood) FAFSNY K « 27 (Asplund pulp)
7 h o= Y 7 + VA B 4 7 Ea
Sample Akamatsu Beech Akamatsu Beech
D
B oh B 2,404 1,994 1,632 1,837

KRR ~AB IOARM AV T OBEFECOCTURT TS K OBREND A WA 1T LIEHTEL
—#RIT 2,000~3,000, HEIL 700~1,500 L\ hbh T, ThbOELFERELHRLELDL
TARY «TATAVE « AU FRTFDERID T AT LY FABC I VEAEETHARTHD LT
Hho LBLER T SHLE AT S DT, ZOROBMLEIES T 5T >+ —BOMER
SATRERLI DD ELELLR, APROZLET AT LY F « <A 7 O{LEIBRAE L T80T
BBIED THOBEAID N TR EETH L +HRiEL Y LEF5,

N PRILY K« LT OBIEREN

TAZY FRBRZ IOTBLNI VWP E TAFALYF « ALT7OBBESIRRER I e-tLr
—ADBEFEWNEERI D, FAEERL N LEBOND L 7K < 7iER L LCHoIES 277
BLEZICH, —GFr e - ADHBTORNRBRETLOT, LKA A 7o LEOflEdk:
ELTCOfifERHAMT2 2 L & Lic (ChiowTid— 8 1 MCHE), fishioiEr LTERE
DEDDHErELr —ARBEL, FRETATALYVF - hrein —REDOHELFTTON.

W-1 £ B &

TA=RYBIOTFO2BEHER L. TORBERKRRDLEY TH 5D,

AV FElD By sr=v
— 4R SRR ELR =R« ST
(Wisk 38)
FR (R¥4H) —|
By 7=v

TATNVE e
_)7%/7;;111;.]‘ . Shr AR —R « ST — K
no B (WisE 3£)

AREAR =R OLTOFEHE: EA R D AT BEAROERE ¥V, $fliny v kRWTER
0.4~0.5mm &L 0.1~0.2mm D 28DH v FEIED, hr kMY v 72 v —HHBCWKhT
nE =g XY EVERRERC L VB ERMEL, DWW T Wise iR Lo TR 7 = v Tk
o MEMBIIES 0.4~0.5mm (X7 H, 0.1~0.2mm (36 B THOlco X bhiohrtir —% - o2
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NTRELT V2= s Ry 2 VAR L, 7H <Y OBEEHER 64.8%, 72% “Th,

FRENDY 7=V EEREERER 1.98%, 2.73%, 73 OBEINRENEN 70.9%, 78.0%, *
Ty 7= v ERRITENEN 2.82%, 4.04% THol, ’
CERFEADRDOT AT AV F - AT O, MOBSEUECHEM L b0 L A—3E Al o
CEMT B By 7= vABERET h~ i 5H, 7R 4EffROk. mE e E—R UL FITER
E7va—n s v vBTARICE LehZTh 64.8%, 84.0% Thotco
EHRBL JIS-P8102 I© X hfTinotz, B LE—AL IADORBIKT Vv I ARFERALEL,
V-2 RBRBREER
ERERLE 11 BT L.

H11E BERBIOTATIAVE e mAThbiichewra —R « SALTDOEKS

Table 11.

woods and Asplund pulp

Handsheet properties of holocellulose pulps made from

# % Species 7 A = Y Akamatsu 7 P Beech
AR —A v 7§ Shaving | | HYFE Shaving oo
27 DR Ex by 4 Ex Ex >4
Raw material for |o,4~0.5mm|0.1~0.2mm| Asplund |0.4~0.5mm|0.1~0.2mm| Asplund
holocellulose Thickness | Thickness pulp Thickness | Thickness pulp
mofE B M 1 1 1 1
Beating time (hr) 10 o 10 2 87 7
meom B
Degree of beating — 190 170 215 190 220
(C.S.)
S b
Substarice (g/m?) 62.10 63.85 63.76 64.20 52.28 55.32
L x '
Thickness (,mm) 0.07 0.08 0.08 0.11 0.09 .0°09
>3 B
Density (gle) 0.89 0.80 0.78 0.58 0.58 0.61
. : = .
Breaking length 12.70 12.51 9.42 5.80 4.70 4.41
(km)
B oA E .
Bursting strength 7.90 9.20 7.00 3.30 2.30 2.11
o5 H E
Tearing strength 58.0 59.5 75.3 53.7 47.8 45,2
wow B
Folding (MIT) 2400 2400 2000 24 8 7

TH=Y OBHEIEEERI Ly v BOEIELTHOLN, 7FOBRLT # <Y ILHAKTH
Do THIIEEY 7=V OERCESLDDEEL D, Artru—R « SATEHELUIES 0.4
~0.5mm DIDDHNELETHA D,

BEARARELE —R « LT DEILTATLYF « AATHBDARR LR —R « AUTEPERE
BTDL, 7Y ORBERBEOHILSBEOLE, MOKNIVTHIETLT 2, Tl F
DHEE—RIC S SAETF LT B - ’
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o THEC L TCWAZ LT AT A Y FABEEHRD AL TN TOBE T, BaimiEs
FIRBABEC X O T OB VT DRI THBDT, LEOHERDAR I DTID L ) RAEEK®TTR
5BART ATV FIEBEED S OB 73R - LCREYS & AT 2 by o¢
30T LATOBREOCET ebiE, AEMEELRILIUIT AT ALY ¥ « AU T ORER TR b1 Y 1882
BT 5Z LIXFRLELDR G, BE? 7RO~ i m — A LEOBEC SV THREL L
BR, BIPVEEEEYTRIRE~ I tArrw —RGFRLLT, V7 =vEERLEV VbY@ Skr el
— A AL TOBET 30% HETHB VDTS (RRLFIBBEDOIMLL DVE~ I €A r —ADF
CBEAERSS) ZenbihTh, LEEOVWHAR IOTL, ILRERED A T2ELRLILTT
b5bo

V RERRE (EHRERD covT

13 EBRME CORLFRBERERICIBTATALY F « L7 DERER IoTHELhS A TD
BN, —D27 77 b~V TRERTE LAV TRERMIE L ERTESRBELZRWELED
T, TOERRIDRBRTHILE L, BEERL L UL HEEES XOPRIHREESRD 2@ A
Pl

V-1 BBREZEAEZRAVSONUCHERERELRENML CRHERT 554
V-1-l £ B % »

TAZRY Y« F 47747 v—2—OFE L7y 7IERIC X ) EEMS I 5 10D 2 OEREIKIC X
DTFy FLEREDVHP BN LIEVIR KL ), RRBENFRIN S, ThiR/NRER LY
BB, BET 47747 Vv—F2—RKANBFy 7 HHERREEEL L, 7y 7HBCBEBELCES
CREEGBYERFTEHLS oL BREERR L Tieol. Tihobd bBRERR BEOD
NaOH DO ADd D fFieol) WHEF v 7HEAL, 60°C & 2RHMAL TF vy 7THRADEDORE
ARG, BFy TR ETHL, TORKCOXERRE, REZWELF v TH~DOELKHE
HEEYHEHL,

ZREIRD X 3 L Tfieots

FBAESEM: R 2502 HYOBREF v 7 (BKE 12.45%) 1< NaOH (Na.0 &+ LC) 37.5¢/l,
Na.S (Na;0O & LT) 37.5g/! O 60°C T 2 BEBHE LB 7y 7 LR LEHBL, BRED
NaOH # XU NaS BELIRELZAUELF vy THFNORNERBELTEHN L. 7v Fh~DORINKEE
Z—BRIT 300cc Thot,

WD LTy L CTEBRT DRI WIDBR TAIAVYF e Fr 7747 Vv—2—-AR, 9
kglem® BARVKIRKUC X b steaming % 245, defibration % 2 547ieo7c. ZDBRAERS T ~ KR
HWEL, Wb IHBHIRTERLT ok, BERTHERERVCTEECRL, 47747 v—%—
BB L, BERO—ME L) pHERWETS LA, REWEIROBUKEL, <4 7 INRUE LT
Diz, TBHED IV G HOHEEACTALZDENER W, 1 LTEbRI L FEou
TLEDH (v —={f, V=V, a-errm—R, ~3ELr—2R), EHUELFTLDN,

—BRAEEE L O [EEEE L —BEEE (Fy TRTRBEETD) L0 LEefii ) ed,
F—F v 72 FAVTROEHE LD+ — t 7 v — FHEEB R0k,
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REKEIMETF v 7 2002 HUOREF v 7%l 27479 (NaO 2 LT %5 v 70 14%,
BLE 31%, Wt 4.5, BERESEEMN0 5, RERELE CELEE LT,
BEMOELAN, EHNEL 2R L A—Th 5.
V-1-2 SRR L H
F v FHAOTHBEE R L 0° NaOH BOBBICHET 5 ERERITE 12 &, KEWOIE, LE/H
B IOETCOWTIRE 13 RICR L.

Bl12R TrFoTHADOH A Y —FRBIVHILY —FEDOBE
Table 12. Impregnation of sodium hydroxide and sodium sulphide into beech chips

S 5 No. l 1 l 2 ‘ 3 4 [ 5 ‘ 6 ) 7
v 7&K Chip taken (0.d.) (&) | 100
4 7k & Moisture content (%) l 12.45
W i d Liquor ratio ‘ 1 . 4
LT Eiaﬁ\%i)%{g)jh“;g' "(;’) 30 40 20 | 19.65| 29.54| 39.90 | 49.30
Wik & Sulfidity (%) 50 50 50 0 0 0 0

BERKE Waste liquor (ec) 280 230 275 270 275 260 275

‘ i NaOH 19.38 | 35.81 | 5.64| 30.56| 52.75| 73.13| 95.68
Concentration  (g/1) ‘ Na.S 38.06 | 52.10 | 81.65 0 0 0 0
pH 11.2 10.8 11.2 11.7 11.3 11.0 10.8

2TAHITF T
BFEE Total alkali to chip 13.9 19.8 9.8 11.4 15.0 20.9 23.0

[
Quantities (%)
impregnated T LR Sulfidity (%) 31.2 40.5 13.3 0 0 0 0]

FI3E MERER
Table 13. Cooking in fiber state (Fiber cooking)

E: k= No. \ 12 l 13 \ 11 ' 8 ‘ 9 ' 10
Fv 7HRCEBEL | 2745 Y (Na0k L0)
ok BB (%) | Total alkali (as Na.0) 14.3 ! 14.2 14.2 14.2 14.0 14.2
* Chemicals impreg- i
nated into chips | #f 1b R Sulfidity 39.5 ’ 42.0 34.8 31.7 32.4 31.8
P SRR Steaming 2min at 9 kg/em® steam
747 7 v
Z; _;‘/J;f) KltE Defibration Zmin at 9 kg/em? steam
Conditions in .
i | e g, (w] s Bl el el w
Defibrator Cooking in fiber state Okg[cm? | Skglem® | Skg[cm? | Skg[cm? | Skg[em? | Okg[cm®
BE¥ D pH, pH of waste liquor 11.8 11.8 12.3 12.3 12.3 11.4
S FIER Pulp yield (%) 59.0 54.6 54.0 51.4 50.0 48.6
m — = {fi  Roe No. 14.94 | 9.95| 7.75| 3.14| 2.34| 1.72
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% =2 No. 12 13 11 8 9 10
Lignin Bas| — | — | 28] — | 1.3
22T 5
Analysis of a-cellulose 78.59 — | 83.06| 89.17 | 87.56 | 89.08
pulp (%) B :
Hemicellulose 10.97 — 9.31 7.64 | 10.42 9.05
P . MfiZesRs] Time (min) 95 90 80 80 75 70
: g B
Beating Degree of beating (C.S) 220 228 220 204 220 220
B =2 Substance (g|m*) 52.72 54.65 54.27 57.20 54.36 53.54
= X Thickness (mm) 0.065 | 0.070 | 0.070 | 0.075| 0.070| 0.070
23 B Density (gfec) 0.81 0.78 0.78 0.76 0.78 0.76
ez Bursting strength 4.01 4.50 5.10 5.23 5.10 4.81
® 7 | e m Breaking length (km)| 6.02| 6.93| 7.27| 7.81| 7.30| 7.00
Paper
strel;egth B |24 Tearing strength 74.66 | 81.98 | 81.96 | 84.62 | 84.77 | 78.30
Mt #7 B Folding (MIT) 33 70 129 172 100 65
Fho—fEs 77 PREBEBRCOWTRE 14 B LD T LDl
BluE Tro—frvv rEK
Table 14. Ordinary sulphate cooking using beech chip
% = No. \ o [ 20 | e | 7 | ae | 15 | e
xS 170C CTORERR  (min)
Holding time at 170°C, max. cooking 0 15 30 60 120 150 240
temperature
SR Pulp yield (%) 65.9 57.8 56.0 54.3 53.2 52.8 51.7
7 — = {f Roe No. 15.66 6.44 4.72 1.76 1.26 1.20 0.91
Lignin 12.44 5.94 — 1.80 — — 1.27
/{lbf%ﬁ
Analysis a-cellulose — | 79.68 | 81.85 | 83.76 | 85.08 | 85.83 | 87.63
of pulp ; i
Hemicellulose — 13.50 | 13.10 | 13.77 | 12.91 | 12.70 | 10.04
p " MfEmER]  Time (min) 65 95 92 95 85 92 92
Beating | ngpe Degree of beating (C.S.)| 228 | 220 | 204 | 220 | 228 | 220 | 196
BB Substance (g/m 61.76 | 62.90 | 62.01 | 64.17 | 65.68 | 63.05 | 63.31
=8 X Thickness (mm) 0.08 0.08 0.08 0.08 0.08 0.08 0.08
23 B Density (g/ec) 0.77 | 0.79 | 0.78 | 0.80| 0.82| 0.79| 0.79
H#%ZifE  Bursting strength 6.02 | 7.44 | 7.73 | 7.71 6.98 7.15 | 6.60
i 7 ZUWr & Breaking length (km) | 8.39 | 9.91 | 10.71 | 10.68 | 10.29 | 10.30 | “9.31
Paper
% Teari . . . . . . .
strength 5|24 Tearing strength 121.1 | 126.6 | 125.1 | 125.3 | 122.4 | 115.8 | 113.7
it # B Folding (MIT) 297 1067 | 1096 | 1112 | 1115 | 1037 | 645
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by, IR 53% f1H5E & b B
R TTBHERER O T 7L, K
REMTEE L oo T B,

3. A—INETOMML, MBHEIRIE
BOH B ORICTH . EROTEAT
T BAERD min, X BHEREED
max. DHIMEV, WThoOBEIT D
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Fig. 1 Relation between the cooking time and
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CORRLEBIY = valBhb Z L ER
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Fig. 5 Relation between pulp yield and T, TODE~IEVR—-RETN

tearing strength

H Y & DRIENBECHESR (V) 7=V
- L7 n ) EORIGE D EEE bh
~ 1000 T3, THARENET Lol
L Dh, EFlZTAH Y BEHATH
TF v TR TCIRBEREL T Isbh,
NI —ADKSREY 7=V
DEEELILETTHI LIS
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ren7REE,  Pulp yiald %

XBTNALHY DEEGEDIDFY FOH
HOW - 7R LT & OBILR e
Fig. 6 Relation between pulp yield and AHBEILT L FRBIR, T Ofbi

folding number BOAEE I TRHORRIC X530
LHEFII N B,
V-2 FREEERE AL COMBRREOBREERHAT ILHORR ()
V-1 OEBLORIMBHEREZRD IV OREBROBIREC X 58y ¥ THEID TATS,
v-2-1 £ B &
27arY) (NaO L L0 ii#EEsy 7L 14%, LR Na,0 2 L0 % 31% D V-1 L[|
— &L XS CREEY XD, WHIT 4.5 5L, F7v 7 LK &% 90~95°C 1T 30 fulfngk
L, 208w 747 74 7 v—2 —EDk ERCRVOLAFy 7 LREGEL, T4 7747V
—Z - ERF Yy THED, MIERLD, LHOAALTERBUTRERLIART I 774 TV —%—
HWToIlcOFy 7 LW L AEBET S X 518 L), steaming, defibration DEKEILERZ B LR—
L L, MHERFEEROMM%E 0, 30, 60 5D 3 LBHRE(LID D, steaming % 2 RFTLOHE
defibration % 1 ST EBIEY HLcb %20k, KEROHNEL V-1 LFAKTH 5,
V-2-2 ERERLEE
EELERIIE 15 RITR LT,
COBRLAMOBRE L OBEREHNE L TEETHLROZ AL N LD,
A—IRRTO r — =it L OEINIMIERIEE OB A IC steaming, defibration ¥ L OHHERIEE D
ERBENEHLOTHEMNITLALEDLDLIRV, THbbRREER OEROBENTIILE H ER
D HhighoT,

7t3s SFC-30 1% steaming 1Ml (—REBROEERMICHYTS) THETrbbL T, steaming
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15 % MERRBECKIETEREEOXE
Table 15. Influence of a concentration of chemicals to the fiber cooking

without pre-impregnation

% = No. FCL-0 | FCL-30 FCL—60|_SFC—30! CC-120

10 43181 3 kglem® DE|C 30 4y

#BiT 9kglem® ¥ LRFEIC 30

2min | 2min | 2min | 2min RE LI

I s | ||| [ et

2 —hD% kg [em? | Okglem? | kg [em? | 9kg[cm?| at the rate, 3kgfem? per
10 min, and retained 30

min in same temp.

Conditi 2min | 2min | 2min | 1min .
inor}:isl;iﬁ?lsd Defibration at at at at 2min at 9 kglem?
Defibrator Okgcm?® | Okglcm® | Skglem® | Skglem®

B oM R K K 0 min 30 60 0 0

Cooking in fiber state

WAEIRFE B T Defibrator X b

SATRYMTETORERRM | o 43 0 0 0
Standing time after fiber cooking
in the defibrator (hr)
AAFINE Pulp yield (%) 60.93 | 55.47 | 57.24 | 56.66 59.32
= — = ffli Roe No. 17.13 7.79 11.71 12.18 17.05
N f& e M
. : 90 65 70 75 —
i i Time  (min)
Beating o R .
Degree of beating 190 190 220 220 220
(C.S.)
B B Substance (g/m?) 66.82 | 68.18 | 67.41 | 69.10 64.10
E X Thickness (mm) 0.09 | 0.095 0.10 | 0.095 0.09
=% B Density (glec) 0.74 0.72 0.67 0.73 0.71
B owm B
Bursting strength 3.83 4.87 4.36 4.59 3.25
< ®
® N Breaking length 5.46 | 7.04| 6.29| 6.09 5.30
(em)
Faper RN
strength | Tearing strength | 76+32 | 74.80 | 86.78 | 89.73 73.43

w oo B
Folding (MIT) 50 150 79 86 2

3 XU defibration % 27, MHERFEE 05 (HBRR(E EBHELHIRK » OBMB L 0K TH LI T
VO CEECIIHHER CORERMIFETS) L Lb0 2K, &, »—=fliF iz ALE
UTH s 2 e bH T b SHHERABDORICHEEN X b TRHL S & & 2D TR LI,
V-3 BEEEERERVCTOMMREZRORRMERTT -HORR (2)
T2 TRMHERR B OBRED 5 b, BRERE L BRELAEC oW TREHET %,
V-3-1 £ B %
FHBHBLIF v 70374 7 74 7 v — 2 —th CHERRIC X b SBHKC XoTkvBah, 20
1D T AH Y BBYLF Y TO—FIBEL T LRELILBEORFERLLT -7 v—7
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HERB

L RRE

#1126 5

T—REEB L eFry 7T 4774 T v —2 —CTHBHR IOERT T steaming ¥ X defibration L
7o (5F 16 RERF S 1001~1003),
16 £ FREELBRLEIKITCRIETEEIC oW T

Table 16. Influence of cooking procedures and followed mechanical treatment
) to paper strengths

% 5 No. 1001 1002 1003 1004 1005
[:5) & Species 7 + Beech
£7r4Y (Na.O & 1LT) 14
Total alkali (as Na.0) (%)
Sulfidity (%)/ Liquor ratio :
FYTHA— b7 U= TITHE, MBII20(T ATV T4 7 74

% & B °*C X 0 170°C ¥ 604y, RBE 157 R | 7 v — & —FhiT T 9 kglem?
® Chips were cooked in autoclave owing |ZR&IC T 60 73-7&%&,

Cooking procedure

to ordinary way, namely heated for 60
minutes from 20°C to 170°C and held

Chips were cooked for
60 minutes with 9 kg/cm?

for 15 minutes at same temperature. steam.
TATNVYF .
Dz .| steaming %'C
8 ?\7_?:{/;;7;1;:$é,1002’klﬁ—‘ﬂﬂ BlgE 27 A7 71Ty
{7’1/_;(_1%7&&&%&: T47747 —&—XDED
X hER, |ic okglom 7’ v—&— X hEY | defibra-H{ L Sprout
2 5, ST 2 o L BT gon gz (Waldron Refi
DIEEERE & A steaming L Sprout Waldron ner I CERET
® @ O A ot Refmer < Tl Thep |CAFRLI
oo defbin oo chipsSteaming the cor defibrated | CO0SCC, SHIPS
Defibration ted for 2mi-having waste| °<ed Chips in | eor o i | ged from it,
nutes at |liquor were [SA € Way In No, and refined
room tem- st%amed for 1002 gischarged nutes at by Sprout
perature in| 2 minutes from it, and re- same Waldron Re-
Asplund De-|with 9kg/cm® fined by Sprout finer at room
fibrator with| steam and | aidron Refiner| steam. | 4o omatre,
waste liquor.| followed de-, a::: ul;oeom tempera-
fibration. ‘
SAA7IRE Yield (%) 59.28 56.02 58.86 60.44 56.31
v — = fii Roe No. 13.71 11.98 13.60 18.63 13.45
i m o M
mofg Time (min) 60 60 65 65 65
Beatin o B
€ | Degree of beating 230 230 230 240 240
(C.S.)
PEE  Substance (g/m?®) 63.89 64.20 61.92 62.60 63.90
JEX Thickness (mm) 0.09 0.085 0.8 0.08 0.08
BB Density (glec) 0.71 0.76 0.77 0.78 0.80
AR S
Bursting strength 5.5 5.0 4.8 3.9 4.6
[ =)
# 71 | Breaking length 8.6 7.7 7.6 6.2 7.2
Clem)
Paper )
strength Tekatrigé ﬁeﬁth 81.4 81.0 84.0 70.3 80.6
W E
Folding (MIT) 359 141 206 44 132
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defibration DEEDOERIIKLEY LBERN T B DR —BER LcF v 7R LV V-1 L AR LCHEE
LicF v 70 2 fEic > &5k defibration ¥ &{R T ¢ defibration %477 5 (EEIit Sprout Waldron
Refiner, FIMERE 12in 2 A) HER Xok (6 16 FEHRES 1002 & 1003, 1004 & 1005 2%
TNEhRET 2),

V-3-2 ERERLER

ERFERITE 16 FTTRE LI

EBREEH DI O THHEREBENTERCA, —BEBOHTNGE LA LRA—RRCE T e — = HE
 (FThbbERBY 7/=vdicw), BARFTHD. Zhik No. 1001 & No. 1004 DL X hBHL
B Thbo

F—IRAE &M TR &4 2 BIC LB &1 o\ TRE T %12i3 No. 1002 & No. 1003, No. 1004
& No. 1005 & #HETIIEHLDILEDITTTH BN, BEOCHAT TIIRBOECESIENELD
EZ2OBNAHEY X5 ThD, FIBOMEAEETIE No. 1003 iZIRBLABNC 2 0bb$, ETHRINRIEF
T %D TR—INBItUI—F No. 1003 D ENRIF LIcB L E2 bR, &R FCO defibration (%
NI HRENTHE 5 ERH OBHERRZR L D 2 Z L 2ERICANR) (XFR defibration X YN R THE
LELZTHEY TkiehBb 5,

H—FKE L FERMPC Lo No. 1001 BREFOH Y KESIDVHES T<hTH5 Z LIZUATHA S,

ks V-1 Kffleofc— B O#ER - No. 1001 25 No. 1003 ¥ CLI3EREBELENLLALTHS
ChdbbTRAVLI D HET S, COFERIOHRD LERIVLAELZE7 L H VTS & LK
TR LELCEREY 52 5D LHEETE S,

V-4 hEEREBESRIC LBBE

V-3 B\ T BRI 2 A U CRMEIRIR B X 5 SR E R T o ¢ — R EE L Oy

Tleotedy, Th X h 745 ) OFHWCRHEREBEEERC L 558520 TRAR,
V41 £ B &

THARYBIOT D 2l RBOEROTHEZIZERT 15 KL, 120°C T 1K 2 £HCTk
Dz, V-3 LABKEBBREVORARKR LML, v T7DHRT 47 74 7 v —x —IC AN TIEEMM.
wIInolc.

Fh i RLHEDDF — 7 L — T L B—BREL Finot.

V-4-2 FEBRERLER

FERERIIE 17 BB IV 18 BRF LI,

R 2RV CTRIER—RE ANV T ORNEHRE TS L, ZOBERTE - THIHRBREOSS L Ak
RBREVHELHRADND, TbOLBHERTEAEINS LEICH L TEREY E 2 5. TORADE.
R TInbledolch’, B b MBEERARE7 v ) £ T COBRNLE L ZOERDO~ £rr — R
DEEMHCE SO LHEEINS,
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Table 17. Fiber cookings with neutral sodium sulphite solution
% B No. 101 L 102 | 107 103 104 108
i) & Species T A= Akamatsu 7 F Beech
RE EH (0.4d)
Sample taken (g) 250
FiREEZE(100°C[ TR % (100°C[ T B 7% (120°C
T305) # As-{'T604) # As{T60%) # As-|No. 101 | No. 102 |No. 107
= B ¥ plund #LH, |plund 4LE, |plund YL, CRC. AT, T,
Asplund treat-|Asplund treat-|/Asplund treat-
P dure ment after ment after ment after Same | Same | Same
rocedu pre-impregna-| pre-impregna-| pre-impregna- as as as
tion, 30 mi- | tion, 60 mi- tion, 60 mi- |No. 101.| No. 102.| No. 107.
nutes at 100°C.|nutes at 100°C.|nutes at 120°C.
BEBROEKIEE | Na.SO;
Concentration of | (g/D 74.0
chemicals in
liquor before | Na.COs 4 18.5
impregnation (glh :
5 Liquor ratio at
BRKIL impregnation 1 5.4
pH — — 9.43 — — | 8.78
B ¥ & Volume (cc) 867 867 870 1040 1040 1020
Waste Na,SO. ) 71 71 63 76 76 67
liquor aa>n £
Na.COs (g/b) 11 11 15 11 11 7
8% Na.SO0s EC+v 7)
Na.S0; impregnated 13.69 13.69 17.5 8.37 8.37 12.2
(to chip) (%)
FAZ LY F +| Steaming 2min at 9.5 kglem?
F477A47 Vv
— & —FR D& Defibration 2min at 9.5 kglem?
Conditions in ] - < .
Asplund ?‘ﬁﬁ?ﬁ Somin at | Eomin at | 30min at o | Somn ) 30 i
2 2 2 . . .
Defibrator fiber state | 9+ kglem 9.5 kgjcm 9.5 kglem kgjom® | hglem? | hgjom?®
A 7R Yield (%) 80.81 75.85 80.00 73.40 70.00 | 70.40
r — = {ffi Roe No. 29.42 27.96 26.30 22.60 22.30 14.80
(=S Brightness 21 18.5 22 29.5 15.3 28.5
g we R
mof Time (min) 180 180 170 62 63 60
Boating| 1B B
aling | pegree of beating 220 220 220 195 195 195
(C.S.)
BEE Substance (g/m?) 68.24 75.85 66.34 66.92 65.97 62.86
JE X Thickness (mm) 0.10 0.10 0.10 0.10 0.09 0.09
2 Density (gfecc) 0.68 0.75 0.66 0.67 0.73 0.70
Bulr:‘Eti?l}Zg sgéeliggth 2.05 1.85 1.90 3.74 3.90 3.50
L B%ea@in% legkg?lg 3.77 3.67 3.30 5.07 5.72 4.70
Paper it .'E"I O 49.09 42.19 52.0 79.95 79.58 85.1
strength| Tearing strength : * . . 7 .
ﬁﬁﬁ(?éﬁchoggé%ng 13 22 12 172 192 415
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Table 18. Ordinary neutral sodium sulphite cooking
% =2 No. 110 111 112
) & Species 7Ak:’m:251.1‘y 7 + Beech
; | & F ;
il A 4 d—=br7 V=7
Zh
® B & g o g | pEEFCUNR L omgom o
Procedure Indirect heating in rotar Indirect heating
in autoclave di gestery in autoclave
. . Start 1 : 1.5 .
% Liquor ratio 1 5 End 1 -5 1 1 4.5
% ﬂi N3.3503 (Ea" b4 7°) (%) 15 15 15
Liquor to Chlp
Na‘.'CO3 (%j‘a‘ b4 7) (%) 0 4 4
to chip
ERLY165°CE | ER LD 1700CE | ER XY 165°C %
‘G 1.5hr, 165°C | ‘G 0.5hr, 170°C | ‘G 0.5hr, 165°C
xR £ # T 5hr, 3.5 hr, C 2hr,
1.5 hr from room | 0.5hr from room | 0.5Ar from room
Cooking conditions temp. to 165°C, | temp. to 170°C, | temp. to 165°C,
and stand 5hr | and stand 3.5h7 | and stand 2hr
at same temp. at same temp. at same temp.
SAAFIRER Pulp yield (%) 80.27 68.71 79.77
r — = {f Roe No. 29.83 18.0 19.32
mom INfEEsfs Time (min) 70 50 45
Beating Mf#EE Degree of beating (C.S.) 220 220 230
a2 Bursting strength 3.34 5.5 4.2
#® 7 | spe g Breaking length (km) 7.93 7.5 7.0
Paper
Teari .
strength H.8|24E Tearing strength 70.2 95 65
#7E Folding (Schopper) 465 500 —
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Studies on High Yield Pulp (o)

Properties 6f Asplund pulp and on cooking in the fiber state using Asplund
Defibrator—*‘ the fiber cooking >’

Yasumasa Yonezawa and Kuninori Usami

(Résumé)

For the purpose of obtaining high yield .paper pulp from wood, the authors used the
Asplund Defibrator in which the raw materials were cooked and defibrated successively
under a high temperature. They obtained pulps having a high yield, but those pulps were-
much inferior properties to the corresponding ordinary chemical pulp.

The reason why those pulps had become so weak was studied, and the results obtained
are as follows:

1. From the measurement of single fiber tensile strength, the fibers were largely weak-
ened by Asplund Defibrator treatment under acidic condition, but preserved the original
strength under mild basic cooking condition, for example using sodium sulphite.

2. Degree of polymerization of the Asplund pulp dropped slightly even in the case of
pulp prepared under the latter condition.

3. Holocellulose pulp derived from Asplund pulp, which was prepared under mild basic
.condition, had a slightly inferior paper strength as compared with the pulp which was
prepared directly from the raw material wood.

4. The pulp yields, chemical compositions and paper strengths of the pulps which were
cooked successively in the defibrator after defibration, the so-called *‘fiber cooking’’ because
the raw material was cooked in the fiber state, were compared with those of the ordinary
cooked chemical pulp.

In the case of same pulp yields, the ordinary pulps were superior to the fiber pulps:
cooked in the sulphate or neutral sodium sulphite cooking process.

As to the chemical composition of these pulps, in the case of the fiber cooking, lignin.
was solved out much quicker than hemicellulose, consequently the fiber cooked pulp was.
weakened in paper strength.

These phenomena must be more remarkable in a high temperature than in a low one.

5. But in the fiber cooking, the cooking time was considerably reduced, for example-
one-fourth that of the ordinary cooking.

Therefore, the fiber cooking is a very interesting procedure from the viewpoint of quick.

cooking.



