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Table 1. Physmal Properties of Wood Samplea

E Fiber length ‘ Dlameter of fiber ' Thickness of cell- wall Volum{;&/sge]ght
(mm) (mm) (mm) _ (Air dry 15%) _
\
"Max ’ Min. ’ Ave ‘Max ‘Mm ’ Ave. \ Ave. Max. | Min. [Ave
[ | L _
Eucalypt } 1.43 | 0.50 1 0.86 ‘ 0. 034( 0.012| 0.020 0.007 ' 0.64 | 0.53 { 0.58
7Years 15 Years 20 Years
Beech l_.zo o.so‘ 1.13 | 0.035‘ 0.012 0. 070| 00153 o0.014 boml — | — |06

(O On the fiber length and diameter of beech, we referred to N. Migita “Experimental
Method of pulp and paper Manufucture”.

() On the volume weight (ovea dry) of beech wood, we referred to K. Nishida ‘“Chemical
Industry of Wood. Vol. I7°.
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A) Eucalypt fibers X230 B) Eucalypt fibers x50

C) Beech fibers X230 D) Beech fibers x50
BE1 =~#Y % X007 ko s R
Photo 1. The Fibers of Eucalypt and Beech Wood under the Microscope.
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Table 2. Chemical Analy51s of Wood Samples

Eucalypt Beech a) ,\ . Eucalypt ’ Beech a )
Ash 0.41 ‘ 0.58 \‘ Galactan ’ trace } 0.57
Cold-water 1.66 | 1.76 ‘ Holocellulose b) ) 81.86 l —_
Hot-water 4.47 ‘ 2.86 H Total ’ 55.87 l 56.77
Extract ! I ‘
Alcohol-benzene 2.18 1.61 ‘ @ | 32.03 | 41.53
‘ ‘ Cellulose ' |
% NaOH 12.25 16.71 }/3 } 18.08 ’ 7.19
Pentosan 21.82 23.29 H Y ‘ 5.76 ’ 7.54
Maunnan 0.09 0.17 Lignin { 23.08 \ 22.62
S [ B |
a) We referred to K. lehlda ““‘Chemical Industry of Wood. Vol. 1.
b) We applied L. E.Wise method.
Delignification, 3 times. sodiumchlorite, adding 1.6 times of wood samples.
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Table 3. Cooking Conditions Applied in Sulfate Process, Pulp Yield

and Properties of Sulfate Pulp.
Chemicals added (% —based on oven-dry chips)

NaOH (as Na:0) 11.25 Time to max. temp. 11/2br
Na:S ( » ) 3.75 Time at max. temp. 1/2 hr
Max. temperature 165°C Time of cooking 2hr
Max. pressure 7.5 kg/cm?
R ‘_A‘ii_A: B o T T T =
Wiﬁ};)ts of - Moisture of ' Liquor Yield f :
chips ti ightness*
(OVGH dry) ‘ o ! g Screened Screening ‘(on chips) Roe number| Brightuess
% kg/L ¢ |
8 8 % \
——— ey — - = = - 4 _ . S
300 | 52.0 5.0 155.3 ) 52.4 3.1 } 22.7

* Huunter brightness
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Table 4. Bleaching Condition and Properties of Bleached Sulfate Pulp.

1 1st stage (chlorination): Chlorine added—100% of Roe number, stock concent. 3%,
temp. 20°C, retention time 60 min.

T 2nd stage (alkali extract): NaOH added—2% (on oven-dry pulp),stock conceut. 5%,
temp. 70°C, retention time 60 min.

T 3rd stage (hypochlorite bleaching): hypochlorite added—using 50% of Roe number as
avilable chlorine,stock concent. 5% ,temp. 40°C, retention time 240 min.

1 \ i ’ i||[ | Yield %
Cl % Spent liq. ;IGQOH' Spent liq. }Cl 9% Spent iiq. on unbleached! on- hi Brightness*
3 01 pH ‘ 9, i pH | 2% pH ’ pulp ' chips
I i ‘
3.1 2.5 2 12.4 ‘ 1.5 7.8 ’ 96.3 l 50.5 ’ 63.4
| i I ‘

* Hunter brightness
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Table 5. Chemical Characteristics of Unbleached and Bleached Eucalypt Sulfate Pulps.

1 Solubility in alcohol-benzene ‘ Pentosan ‘ Lignin
Unbleached pulp 0.24 22.45 1.86

Bleached pulp — i 23.21 0.27
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Table 6. Strength of Unbleached and Bleached Sulfate Pulps.

'Bursting Tear |
Freeness ~ Sub- Thick- |Apparent| strength |Breaking |resistance] Folding
stance ness density | /sub- length /sub endu-
cc g/m? mm/100 | g/cc stance km stance rance
L ‘ X 100 X100
\ I !
Unbleached
222 2 2
Eucalypt pulp ‘ 222 62.4 7.0 0.89 7.8 11.9 97.7 600
Bleached i : 22
Eucalypt pulp [ 190 62.5 6.8 0.92 | 8.0 9.9 83.1 2200
Unbleached 5
Beech pulp 205 64.7 7.8 0.83 7.0 9.6 70.5 1200
| i |
Bleached 180 59.5 7.0 | 0.85 6.6 8.6 80.0 1099
Beech pulp ‘

(O Beech pulps were prepared under almost the same conditions with the case of Eucalypt
K.P.in our laboratory.
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Table 7. Cooking Conditions Applied in N. S. S. C. Process, Pulp Yield and
Properties of N. S. S. C. Pulps.

| | ) P ; i
| Yield % | R ; pH Consum-‘B -
No. Cooki diti I e R08 i e ption of Bright-
° | ooking condition ‘Screen-‘ Total ,number ‘Cookingl Spent |chemic-, ness
‘ ed ‘ “ ‘ liq. ‘ liq. \als %
.SOs 20% | i |
| NaiSOs 20%, NaHCOs 5% | se0 } 58.4 l 8.42 9.6 l‘ 8.8 | 14.22] 21.5
- 1 \
‘ |
” j ‘
2 48.5 9.3 9.54 7 | 4 13.37 | 32.
165°C, 2hr | 485 | &9 I °
3 .~ U ss.s | 75.0 | 9951 4 | 4 | i2.07| 368
160°C, 2hr | |
|
o 0, . (24
4 Na~503]17%{”é N;I}:Ifo-*&”/o‘ 52.4 | 64.4 | 12,74 v \ 7.6 1105 | 117
”
5 165°C, 2 hr 5401 ‘ 72.8 \ 12.89 7 | 8.2 ; 11.13 | 29.0
‘ i
6 160°C. 2hr | 58.8 | 67.9 | 13.39  # | 7110 34
’ I
Na;SO; 109, NaHCOj 2.5% | .. ‘ | } ‘
7 R 8.9 | ese | 1820 v i 7.8 | 7.30 | 13.1
8 165°C. 2hr ‘ 52.9 h 73.5 | 13.84 7 | 7.2 7.0 21.8
rT 1
Vd
9 160°C. 2 hr 48.8 & 76.0 | 1491~ | 7.0 | 6.93}l 27.4
\ | | | i
(O Weight of chips (oven-dry) 300 g ) Liquor ratio 4.5

QO In all cookings, time to max. temp. is 2 hr.

O Brightness: Hunter brightness

(O Apparatus for the determination of pH used glass electrode pl meter.

(O We caluculated the consumption of chemicals based on analysis of spent lig. with E. L.
Keller and J. N. Mcgovern method®.
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Table 8. Strength of Unbleached N. S S C. Pulpa

F ) Apparent | Bursting Breaking Tear | .
No. reeness |Substance Thickness density strength length resistance : Folding
cc g/m? mm/100 /substance - /substance ' endurance
| glce X 100 km X 100
1 220 | 65.0 | 8.3 0.78 ‘ 9.2 9.2 86.2 . 3500
2 220 66.4 | 8.0 ’ 0.83 9.5 9.9 75.3 | 2000
3 235 67.7 \ 9.0 ’ 0.75 ‘ 9.2 ’ 9.0 72.7 } 1700
4 235 59.8 | 7.5 0.89 7.0 7.7 83.6 90)
5 | 21 67.5 | 8.5 0.79 9.3 | 9.0 | 837 1600
6 235 65.3 | 8.9 0.73 8.3 8.9 79.6 900
7 | 180 | 55.2 7.4 | 0.75 4.5 5.3 58.0 100
8 215  59.0 7.8 | 0.76 6.9 | 7.5 778 900
9 95 | 612 | 8.0 07 | 7.8 , 8.6 | 711, 8
ERICIH e X 50, TR 20%, 15% OBEEHTRIECATEN R, ok 10% DHHIRe
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Table 9. Bleaching Condition and Properties of Bleached N. S. S. C. P.

T 1st. stage (chlorination) :
temp. 20°C,retention time 60 min.
II 2nd. stage (alkali extract):
temp. 70°C, retention time 60 min.

T 3rd. stage (hypechlorite bleaching):

as avallable chlorine, stoc’t c:)nce*lt 5%,

chlorine added—100% of Roe number, stock concent. 37,
NaOH added—2% (ou oven-dry pulp),stock concent. 5%,

hypochlorite added—using 25% cf Roe number

temp. 407C, retention time 240 min.

[

T I T Y1e1d %
—————— Bright
No. on « | Opacity
Spent = NaOH | Spent Spent . ness*
[274 | 0, el
I Cla % liq. pH' % liq. pH Cla % liq. pH unb]loialc;he“ on chips
5-B 12.9 | 0.8 L5 | 6.8 | 3.3 11.7 78.2 | 57.0 & 67.2 “ 48.2
! | !
8—B| 10.8 s s 66 | 35 | 100 2.0 | s3.6 | 600 | 614
* Hunter brightness - -
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Table 10. Strength of Bleached N. S. S. C. Pulps.
. ) - — : —
Bursting ol Tear '
‘ Freenezs Substance [Thickness %%%gfnt : strength Bi::g(_égg resistance | Folding
‘ ~g/m* ! mm/10J Y '/Substance lem /Substance | endurance
1 | | glee 1 %00 ¢ LX)
5B 155 56.9 6.2 | 091  10.0 9.2 58.0 | 410
8—B 215 65.0 7.4 | 0.88 9.3 10.7 83.1 7800

BE L T OREE, R, WAL 7 O

i : Tabl
MR 10, % 11 RO 8 )Th D able

211 & SRWE, W 7O g
11. Chemical Characteristics of Uunbleached

and Bleached Fucalvpt N. S. S C. Pu1p~

FEORICH O e X S wHBEILHED b

! Solublhty in

7eus, RTHD RAREER 2 1SR BRI e No. alcohol- Pentosan ’ Lignin
benzene ‘
TFE Iy I AL T ECOWTRIF Y | |
. .2 ‘ .

XIEEELTU AL, RRRICHL TSy O 078 | %, 140

3 —B — 21.34 trace
DRI RLTOD, Eh, HUORCRET 4 - f .18 e e
e, EEL ST FEoOWTRID ofe 8—B . ] 22.07 } 0.21
L TWA Lo, =—H Y ChmESNELR

LT3, ERCIHITAEC ISV TE Luy, SHULES 11 gl sh e X S IBEE AL 7

P AR L T B bbb,
N #

1.
MO & L COBE R HRE L,

2. MAEE, M, BEER T > LR hT, iHEmIa
%L, e v —~ ZEBIDII,

3. IR v,

4,

Euzal yptus globulus % REAREEE, rEMHEY — X & 3 7 3 AT X b &R,

PR=aid

L I~ L

&
R~ 7{EL, #

DIEREDE X1 7+ DIixF 1/2 Th b, M5

TREETEREEE Y — £ & 3 7 2 HAEOCTRIC X2 TH BT,
RN 3 BBl GEFH(—7 1 Vil ERD) % fFofkcht, AR TIRER L - xR



—188-— MERBIBIITERE 765

Uiz, Lavl, ZOREL, i oRNLEDT, BERRETI FTETH D,

5. UL PR TFOREER, vV r=vOEFEVEL, v N Y OESHEILERM, ML, &
CE L, FRR IOBEAENC X oTC, Ny Py ORFEOMMZ L ERRL T 5,

6. UL T OMBIHIIRESR, PREEEE Y ~ Xk 2 7 2 p ik, WERCThIR oo 7, A3
e LTEbdTER, —7 5~y K. POISEEiid s, < O—RITHWEREORE = 2
hBHLEILND,

Dk, Eucalyptus globulus O L 7 (3B OERILDS B 0VRE, WL 7" LB L LT

FERCTTELZONE LD EEZBRD,
O, RREICY b BM &t A TIREE B Ik 3 — T X OSRIFEE O — i AL b st E
WEEAM &R LEIH s RETH 5,

x B

1) HHME: L 7ERELTO=—~H v, KT 9, 5, p. 228 (1954).

2) A. Meller: Chemical Pulps from Australian Eucalyptus, TAPPI, 35, 4, p. 178 (1952).

3) F. A. O.: Reports on Pulp and Paper Manufacture, F. A. O., (1953).

4) : Pulp for Paper Making, Tests on Eucal yptus saligna Wood from South Africa,
The World’s Papaer Trade Review, Sep. 6, p. 656 (1951).

5) E. L. Keller and J. N. Mcgovern: Neutral Sulphite Semichemical Pulping of Aspen,
TAPPI, 32, 9, (1949).

6) R 1H: #2373 HL L TOEECEET ABIE, <~ SHCTSEMES, 7, 2, p. 92 (1953).

Yasumasa Yoxezawa, Tsutomu Kavama and Isao Taxaxo:
Pulp from Japanese Eucalyptus globulus.
Part 1. Sulfate and Neutral Sulfite Semichemical Processes.

Résumé

This paper discusses the sulfate and neutral sulfite semichemical pulp
prepared from blue gum (Eucalyptus globulus) for paper making.

The results of this examination are outlined as follows:

1. The average fiber length, diameter, and the volume weight were less
than beech wood, and the average thickness of cell-wall was about one half as
compared with beech fiber.

In the chemical composition, the content of extractives in the wood was
high, and the a-cellulose content was low.

2. In the sulfate and neutral sulfite semichemical processes, the wood
yielded well cooked pulp.

3. The above pulps were bleached by the three-stage bleaching method
(chlorine, caustic soda, and calcium hypochlorite). Bleaching of these pulps
were difficult in this examination. But there remain some questions, so we want
to conduct further examinations.

4. These unbleached and bleached pulps were low in lignin and rich in
pentosan. It was indicated that the actions of cooking and bleaching were
difficull to remove pentosan.

5. The strength of these pulps, both the sulfate pulp and neutral sulfite
semichemical pulp, was superior to general hard wood pulp, and they were
almost the same as the red pine sulfate pulp in strength. As one of the reasons
for this fact, it is considered that the wood have thin walled fibers.

As conclusion, although there exist some difficulties in bleaching, it is
considered that eucalypt sulfate pulp and neutral sulfite semichemical pulp are
suitable for paper making.



