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Tetsuo Kosuijima and Koichiro Kitao : On the Properties of the Semi-
chemical Pulps of Quercus myrsinafolia Blume prepared by the different

Pulping Processes.
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Table 1. Pulpmg Condxtlons and Yields for Neutral Sulphite

Semichemical ngestlons

B - NaHO. . !
L NazS0s, 3 Liquor : Time to | . Time at H value
Cooking |, "g0~ | (as NaCOs) | Gro0q 170°C. - | 170°C. of cookin
No. - a g. /100 e 1 cooxing
g. Woo 2. wood ratio hr. hr. liquor
1 20.1 5.0 4.2 3} 1} 8.9
2 20.1 5.0 4.2 2% 1% 8.9
3 20.1 3.2 4.2 ; 13 8.7
w4 20.1 0 - 4.3 23, 14 9.8
5 19.6 3.2 4.3 24 1 - 8.7
6 -« 19.6 3.2 - 43 2% 3 8.7
7% 14.9 2.3 4.3 24 i . 8.6
.8 - 14.9 2.3 4.2 2% 3 8.6
g0 14.9 - 2.3 4.2 2 1% 8.6
.10 14.9 2.3 4.2 23 1% 8.6
pH value . 3 “Total ~ Color
_of spent ‘ in spent yield, ng/nm of
liour . quor, % 7 pulp
g/L. | ’ ’
7.8 ©12.9 64.0 oo dark brown
7.8 12,9 - 63.2 10.0 dark brown
7.4. 12.9 : 65.5 - 10.9 light brown
6.4 - 18.2 70.0 . 12.8 light brown
7.3 23.5- ' 77.3 15.0 light brown
7.2 . 12.0 66.1 10.1 light brown
7.3 7.8 70.0. - 17.6 ‘dark brown
7.2 2.6 69.0 -'20.1 dark brown
6.1 4.5 70.:8 15.0 dark brown
5.2 0 71.1 20.2 dark brown

a: Itazu (Skzza smbola’ Makino) extracted w1th hot water

b : Ttazii.
- ¢ : Shirakashi (Quercus myrsinaefolia Blume) extracted with hot water,
“All others are Shirakashi wood. - -
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3 Table 2A. Pulping Conditions and Yields for Kraft Semichemical

Digestions
Active . : . Time Time
Cooking |alkali, Sulphid- Liqur : |Max. temp- to at
ity, wood erature, .
No. (as Na0) 5 ratio °C max, temp., {max. temp.,
% 70 . min. min,
1 10 25 4.3 165 70 0
2 10 25 4.3 165 60 30
3 10 25 4.3 165 60 60
4 10 25 4.3 165 60 0
PHvalue Total Lignin Color
spent yield, content, of
liquor % % pulp
11.3 70.8 15.1 brown
10.3 68. 6 13.4 bronw
. 9.5 65.2 13.1 chocolate color
9.5 66. 4 13.1 chocolate. color
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" Table 2B. Pulping Conditions and Yeilds for Low-Temperature-Kraft

Semichemical Digestions .

. |Active Sulphid-!Liquor ;| Max. 'cemp-Tlme tg Time-at Total |Lignin Color
- I%%Okmgalkali ity, wood [|erature, max. t“‘,?el';f' vield, |content, of
" (as Na,0) 9  ratio | -°C. it el I % pulp
1 20.4 23.5 4.3 125 40 10 70.2 e light brown
2 .20.4 23.5 4.3 125 40 20 70.6 14.7 | light brown
3 20.4 23.5 4.3 125 40 30 68.0 | — light brown
4 20.4 23.5 4.3 125 40 40 66. 5 13.1 |light brown
5 20.4 23.5 4.3 125 45 60 63.5 11.9 | light brown
6 20.4 23.5 4.3 125 35 80 60. 4 10.9 | ligh§ brown
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Table 3. Pulping Conditions and Yields for Acid Sulphite Semichemical

Digestions
. Total |Combined [Max. temp.|TiR® | Time Total | Lignin
Cooking S0, SQ,, |erature to at yield content
R A i i R
1 7.5 0.8 115 240 \ 0 62.5 14.9
2 6.6 0.8 115 230 | 45 56. 0 12.1
3 6.6 0.8 115 240 \ 0 71.0 17.1
4 6.3 0.8 115 240 | 30 61.0 14.0
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Fig. 1. Relations between Pulp -
yields and Lignin contents
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Table 4. Cooking Conditions for Pulps Retaining 50%’ of their

Original Lignin

Liquor composition

Liquor; wood ratio
Maximum temperature, °C.
Time to max. temp., min.
Time at max. temp., min.
PH value of liquor

PH value of spent liquor
Unscreened vyields, %
Lignin contents of. pulps, %

3.29%, NaHCO;
(as Nap;CO3)

4
170
165

20

=3
dMoN®
NGRS

Neutral sulphite Kraft sem- Acid sulphite
semichemical ichemical semichemical
" | digestion digenstion digestion
(a) a) ]
19. 695 Na,S0s, 20.09% active 6.3% total SO,

alkali (as Na,O), | 0.8% combined
23.5% Sulphidity SO, ’

4 4
125 115
50 240
45 40
66.5 61.0
13.1- 14.0

(a) On the basis of wood
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Table 5. Bleaching Conditions and the Results of the Semichemical Pulps
- Bleaching Conditions Bleached Pulps
Chemicals . | . yield
by st Amount gr?éj st 3&?5 “I"Time, |based on |based on¥ whiteness®
Kind by stage o o /y, °C  |min. unbléachediwoood, | (Pulfrich)
% | % | pulp, % | %
Neutral Sulphite Semichemical Pulp
Chlorine 13.9 | 2.0 | RT. | 9 — = —
Sodium hydroxide 2.0 8.0 70 60 — — —
Hypochlorite(“3 3.5 8.0 35 240 75.0 52.5 75.3
Peroxide ®
H0, "~ 0.75
Na,SiQs 6.0 } 25 R.T. | 3 days 72.5 50. 8@ 91.1
- NaOH 0.5
Kraft Semichemical Pulp
Chlorine 14.7 2.0 R.T. 90 — —_ —
Sodium hydroxide 2.0 8.0 70 60 — — —_—
Hypochlorite(® 2.3 8.0 35 240 80.0 53.2 48.0
Sodium hydroxide 1.0 8.0 70 60 — — —
Hypochlorite® 1.3 8.0 35 | 240 — — —
Peroxide @
H,0, 0.75 , ) ‘
Na,SiO; 6.0 25 R.T. | 3 days 77.5 51.5@ 87.0
NaOH 0.5 v ,
Acid Sulphite Semichemical Puld
Chlorine 15.7 . 2.0 R.T. 90 — — —
Sodium hydroxide 20 | 80 | 70 60 — — —
Hypochlorite(® 39 | 80 | 35 240 | -73.3 | 44.8 | 69.0
Peroxide ®
H;0; 0.75 ‘
Na,SiO; 6.0 25 R.T. | 8 days 70.0 42. 70| 88.8
NaOH 0.5 , ,
(a) pH 1.2
(b) pH 10.4

(¢) Measured after three months.
(d) av. D.P. 1300

. (e) av. D.P. 1250

. (f) av. D.P. 1250
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Table 6. Chemical Compositions of Pulps

: _ Neutral sulphite |Kreft semi- Acid sulphite
Compnents Wood |[semichemical chemical semichemical
pulp pulp i pulp :
1
Lignin, %" 17.4 12. 4 13.1 14.0
Alpha-cellulose, % 49.3 ’
in unbleached pulp., © g, 74.0 75.0 66.0

Pentosan in the alphacellulose @ oy 11.9@ 11.7@ 2.9

Corrected alpha-cellulose in ‘ ‘
unbleached pulp, % : - 65.2 66.3 . 64.1

Alpha-cellulose in )
A-bleached pulp, @ 9; — _

B-bleached pulp, ® 9% 88.2 91.3 88.2
Pentosan, @ 9 . 17.6
in
Unbleached pulp, % _ 18.8 17.3 10.2
A -bleached pulp@® 9; 20.3 .. 204 | - 1.4
B.bleached pulp, ® 9 _ 21.0 20.0 1.8 .
Uronic acid, @ % 4.16
in
Unbleached pulp, % 1.98 . 2.04 2.45
‘A-bleached pulp, (® 9%; S 2.15 2.21 1.83
B-bleached pulp, @ % 2.04 1.84 - 127
Uronic acid :
Pentosan 100 23.6
Unbleached pulp, , 10.5 11.8 24.0
A.bleached pulp, (® 10.6 10.8 16.1
B.bleached pulp, ® 9.7 9.2 10.8
Alc. -benz. extractive, % 6.10
in ,
Unbleached pulp, % 1.81 0.74 0.98

' (a) Bleached by chlorine- hypcchlorite system.
(b) Bleached by chlorme hypochlorite-peroxide system.
(c) Determined on Wise’s holaczllulose.
(d) TAPPI Standards T 223 m.
(e) B. L. Browning’s method.
(f) Corrected TAPPI Tentative Standard T 222 m-50,
(g) .Basad on alpha-cellulose.
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k‘Table 7. Recovery of Wood Components

Neutral sulphite , . ”_ Acid sulphite Sém-‘
. semichemical Kraft sen:lllchemlcal ichemical
Components pulp pu'p pulp
On wood, | Recovery, | On wood, | Recovery, | On 'wood, | Recovery,
% % % % % %
Lignin = - 8.68 49.9 - 8.70 50,0 855 | 49.2
Alpha-c¢zllulose in _ ‘ \ , 4
Unblezched pulp "45.6 92.5 45.2 89.6 ' 40. 2 81.5
A-bleached pulp@ — — — C— e —
" B-bleached pulp® 4.8 - 91.0 47.19 95.59 37.7 76.5
Pentosan in :
Uubleached pulp 13.2 75.0 11.5 65.3 6.22 35.3
A-bleached pulp@® 10.7 60.7 10.9 62.0 5.12 29.1
B-bleached pulp @’ 10.7 60.7 10.3 58.5 ©5.04 28.6
Uronic acid' in : - :
Unbléached pulp 1. 38 ¢ 33.2 1.36 32.7 1.50 - 36.1
A-bleached . pulp @ 1.13 27.2 1.18 30.8 0.82 19.7
B-bleached pulp @ 1.04 25.0 0.9 22.8 0.54. 13.0

'(a) Bleached by chlorine-hypochlorite system.
(b) Bleached by chlorine-hypochlorite-peroxide system.
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Table 8. Strength Properies of Pulps

Neutral sulphite . . 1 |Acid sulphite |
semichemical Krlaft semlchemxcalA semichemical Kraft pulp
pulp pulp pulp .
Bleaking length (km. )
Unbleached pulp 4.87 4.97 4.34 4.14
A-bleached pulp@ 6.76 7.54 6.81
B-bleached pulp® 6.12 6.20 7.06
‘ ‘ Tear factor (%) .
Unbleached pulp 96. 6 108 L 84.3 132
A-bleached pulp @ 130 125 106 ‘
B-bleached pulp ® 135 135 | 109
' ' Burst factor (%)
.. Unbleached pulp 4.3 3.6 2.8 4.6
A-bleached pulp @ ~ 6.4 7.2 6.1
B-bleached pulp @ - 5.3 6.0 6.2
~ Folding endurancz (Schopper) .
Unbleached pulp €0 60 25 weak
A-bleached pulp @ €00 750 600
B-bleached pulp @ 240 320 480
Basis weight (g. /m?, )
Unbleached pulp 74.5 70.0 71.2 79.0
A-bleached pulp@ 76.9 76.9 64.5
B-bleached pulp @ 76.9 74.0 62.7
‘ Freeness (ml.) -
Unbleached pulp } 650 680 660 550
A-bleached pulp® 670 630 620
B-bleached pulp ® 680, 680 650
Beating time to the freeness (min. )
Unbleached pulp 18 35 28
A-bleached pulp@ — 15 13
- B-bleached pulp® 4 8 7

(a)
(b)

Blezched by chlorine-hypochlorite system.
Bleached by chlorine-hhypochlorite-peroxide system.
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Résumé

It was studied that the influences of the modes of digestions on the properties of the
semichemical pulps prepared from Shirakashi (Quercus myrsinaefolia Blume) ‘grown in
Yakushima. Pulps retaining 50 9 of their original lignin were prepared by the neutral
sulphite semichemical process (I), the kraft semichemical process (II), and the acid sul-
phite semichemical process (III). The bleachabilities, the amounts of carbohydrates and
the pulp strengths were compared respectively.

In the range of pulp .yields 60-75 9, (I) produced the pulp containing lignin 2 9%
lower thén (II) and 5 % lower than (II) at the same pulp yield and hence the pulp by
(I) appeared to retain carbohydrates most of all. '

Whén Shirakashi woods were 50 9%-delignified by (I), (II) and (III)— The;unbleach-
ed pulp yields: (I) 70.0 %, (II) 66.5 %, and (III) 61.0 %—and then fully delignified by
the bleaching — the bleéched p_ufp yields: () 50.8 %¢, (II) 51.5 %, and (III) 42.7 % —,
alpha-celluloses were recovered about 90 % of that of original wood in both':thg pulp by
(I) and (II) and about 80 9 in that by (III). Pentosans were recovered 75-60 % in
the pulp by (I) and 65-60 9 in that by (II), but 35-30 95 in that by ' i, and uronic
acids were recovered 33-25 95 in the pulp by (I) and (II) and 36-13 9% in that by F(I‘II).

The bleachings ,w'ere carried out with total chlorine of 1.4 times as large amount
as lignin contents in the pulps. The whiteness (Pulfrich) of the pulp by (I), (II) and
(III) were 91.1 9%, 87.0 %, and 88.8 % respectively. Combination of low-temperature-
cooking with peroxide bleaching was found to be useful for the bleaching of kraft semi-
chemical pulps. '

Strengths of the bleached pulps except téar factors were found to be 20-60 9% higher
than those of the unbleached pulps. . The differences of pulp strengths existing in fhe
unbleached pulps were indistinguishable after bleaching. Breaking lengths, burst factors
and folding endurances of all bleached pulps were found to be 40-50 95 higher than those
of unbléached Shirakashi kraft pulp. The tear factors of the bleached pulp by .(I) and
dan were equal to the unbleached Shirz'akashi‘kraft pulp, but the unbleached pulps by (I),
(II) and (III) were inferior to this pulp in all strength properties.

The effects of amounts of pentosans in these pulps on the strength properties were
negligible as coinpared With the effects‘ of lignin contents in them.’

The amounts of alpha-cellulose remaining in the unbleached and bleached pulps, and
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;the aVérage D.P. values of the bleached pulps by (I), (II) and (III) were equal.
H'emicellullobses, removed in the semicherﬁical pulping appeared to be uronic acid-rich

parts of wood hemicelluloses, but it is not so in (III).
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