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Koichiro Krtao : Studies on the Ray- ahd Parenchyma-Cells
in the Hardwood Pulps. VIII. The Pitch in the Hardwood Pulps
and the Removal by Screening.
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_Table 1. Alcohol-Benzene-Extractives in the Woods ani the Bleached .

Kraft Pulps of Hard Woods.

-~ v v

Alc.~Benz. (1. : 2) Extractive in the

. Bl R +h W27 0 7
Kind of Hard Woods Wood Bleached Kraft Pulp
o % %
- o (Han) 4 Alnus japopz'ca Sieb. et Zucc. 1.‘84 0.21
var. genuina Call. .

- . Cercidiphyllum japonicum
4 (Katsura) Sieb. et Zuce. 1.84 0.13
4 oz ¥ (Itaya) Acer mono MaXim. var. eupic- 3 82 - 0.23

tum Nakai e .
¥ > ¥  (Yanagi) Salix Sp. o 1.78 0.32
YFix (Yachidamo) Fraxinus excelsissima Koidz. 2,76 0.19
v oa w (Shikoro) Phellodendron amurense Lupr. 2.14 0.18
. " Ulmus davidiana Planch. var.
7 fJ X (Akadamo) japonica Nakai 1.60 0 ?0 o
+ = (Nara) Quercus Sp. 1.64 0. 19
v + (Shina) Tilia japonica Simk. 5.70 007
. ' Kalopanax pictum Nakai var. ‘

* / <S?n) typicum Nakai S 2.74 O 21
7 X (Asada) Ostrya japonica Sarg. 3.46 0.05
VB (Kurumi)  Juglans Sp. ' 374 0.11
. : Populus Maximowiczii A. . '
F =4 (Doro) " Henry ‘ 3.08 0.70
] L . . 2.05 0.14
v V% 7 7(Shyurizakura) Prunus Ssiori Fr. Schm.
w4 7%  (Honoki) Magnolia obovata Thunb. 1.96 0.14
7 7 (Bunma) Fagus crenata Blume 1.18 0.07"
FYFnr (Gindoro) Populus alba L. 3.08 0.77
e e o Populus nigra L. var. italica 3.85° 1.01
K 7T (Popura) Du Roi .
7 5 v, (Dakekanba) Betula Ermanii 2.16 :
e (Enjyu) Sophora Jjaponica L. 9.07 0.27
TAH Y (Akagashi) Quercus acuta Thunb. 4,44 0.31
v Thy (Shirakashi) Quercus mursinassolia Blume 6.10 0.26
1254 (Itaji) Shiia Sieboldi Makino 4.34 0. 63
Y9 ¥ (Yamagaki) Diospyros Kaki Thunb. 5.57 0.27 .
4% % (Isunoki) g‘zlitcylmm racemosum Sieb. et 2,31 0,14
v 2% % (Himesh ra) Séitgzczrtia monadzlpha Sieb. et 3.34 0.52
I oF (Sakaki) Sakakia ochnac2a Nakai 4.18 0.17
PARPAE S (Tsubaki) - Camellia japonica L. 4,68 0.23
TV a (Mokkoku)  Ternstroemia Japonica Thunb. 5.90 0.16
7 H A% v 7(Akamegashiwa) il;zgllotqs japonicus Muell. 6.78 0.34
TAEY (Aomoji) Lindera citra Koidz. 6. 46 0.23
30,39 ) (Baribarinoki)Actinodaphne longifolia Nakai 2.41 0.31
% - (Tabu) jZl/{ichclzilqs Thunbergii Sieb. et 458 0 98
2—hY (Yukali) Eucalyptus Sp. — 0.35
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Phot. 2, The ray- and parenchyma-cells in Phot. 3. The ray- and parenchyma-cezlls in
the bleached kraft pulp of Machilus ’ the bleached kraft pulp of Stewartia
Thunber gii Sieb. et Zucc. » - . monadelpha Sieb. et Zucc.
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Phot.. 4. The ray— and parenchyma-cells in Phot. 5. The ray- and parenchyma-cells in
the unbleached kraft pulp of Quer— the bleached kraft pulp of Quercus
cus mursinasforia Blume. mursinasforia Blume.
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Table 2. Effect of Screening of Unbleached Sulphite Pulp of Birch.

Screened . ” 0.15

. Unscreened v 1.98 .
No. 22 Hot alkali refining : .
Screened - 7 0.54

Unscreened 7 1.56
No. 22 Cold alkali refining )

pue. , S 70 alc.~benz.
Bk WAL 71 B D . Wi 7 D :
Alkali-Extraction-Stage’ AR Alc.~benz. (1:2)
Wood No. " in Bleaching S Extractive of Bleached Pulp
; . _ L %
. Unscreened fffl4¥o 1.7
No. 1 102 NaOH on pulp .
- ‘ ' Screened iAo 1.0
_ Unscreened ” 1.46
No. 23t R 4 . .
Screened . 0.50
" Unscreened ” 2.01
No. 22 ‘ Vi .
i Screened -~ ” 0.86
‘ . Unscreened . Vs 0.26
No. 242 Y

Screened v 0.49

1. EF7hvA Betula Ermanii
2, =AHVYAN Betula Maximowicziana
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v, 77y b AZ Y~ &BL, KMnOsNo. #15, REEHER6 ORI L7 % ET
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Table 3. Effect of Screening of Unbleached Sulphite Pulp and
Use of Detergeht in the Alkaline Extraction Stage.

VEEFEFR (%) /S 7o ale. benz. (1:2) HiHH

: , Alcohol-Benzene-Extractive of Bleached Pulp %
Percentage of Detergent AT : LA VA 5y v
used for Pulp Noigen! Monogen? Soap
0 0.88-0.95
1 0.79 (0,57)* 0.71 0.75
2 0.11 (0.38) 0.54 0.53
3 0.07 (0.23) ' 0.44 , 0.36
4 0.10 (0.19) 0.41 0.41
5 0.07 (0.1 ) — —
RPN R b A Percentages when unscreened.
v SR vIREERERIO 1, : Nonionic detergent
2 7o FAREE AT FREEIRR O 1 #o Alkyl sulphuric ester
JEHAR No. 22 v F h 3, Wood : No. 22 Birch
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Table 4. Effect of Screening of Untleached Sulphite Pulp and
Use of Detergent after the Alkaline Extraction Stage.

VeEIE AR (%) Wistn 7D ale-benz. (1 : 2) HiHiH

Alcohol-Benzene-Extractive of Bleached Pulp %
Percantage of Detergent 2 AKXV )Y "y v
used for Pulp - Noigen . Monogen Soap
2 0.32 0.84 1.02
3 0.26 0.24 1.20
4 0.30 0.74 0.24

Al% NaOH L RBCHCEERRBNCHEBTH 5 2 & hibnd RIERETHIIZITV,
7o) L T, %4%Vﬁ%%%ﬁ@%é%®%KWfKﬁb€%m(ﬁZW)ﬁm
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b b e e il e IE 4 A > IS MDA % £ amﬁmﬁégamﬁﬁfﬁéoﬁﬁﬁ3%®%ﬂw
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Bt ogn<, #HgEc & & S EMAL T FMIBFicE iR B2 bR b, ch bol
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BRI X 0 S LIRS RAEIC /5 2 B2 B D, iE0 TEERIC BT 2 1 B b O
CRAMARER RIS TH S5, FhOFFRHLWIBR LTI BEYTH 5
50 TOEHHBRFESROHED TH D, BHEOLDICEFERD 3 &V — THEMSMUHEL 2
REOHIZEHE TEROERZ, RO 7ra —n .« o ¥l 4.77%, T DR FETIRE
NTDERIE 2.34%, EH ALV 7O ERE 0.87%, EH L7 258 ©XF L 51 oskE v
43-mesh O THIIL 28,0.38% L % 0, HiIc KE DK THESEIIL 25892 0.14% & 720
ez & ERT SAREAVTE DS A IEREE T v ) R TR IEH L TH S TS L
DR A TSR & 522, - 7 OREETHBT 2 B b ilEE A2 A L 7 < C LB
TEASCHEESED T ERRINKL, D &t T 7 - OkERHMEDEIE N TERMEIE - FiniE
CDAEENRTND T t%TT%@T%%O

EefTorae cofmilo ERE 6" 3k 8" %X 18ecm ik 19cm o Mg D EKEfic 48-
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- Table 5. Effect of Screening of Bleached Sulphite Pulp of Birch.

AR ale.—- 7}‘%3@/5» 75
v 7 hABEAR benz. fHY - ale.~benz.

RMHIE S 150-mesh i 45 mesh A

7°® alc.—

N 7D

benz. FhH W ﬁ\eﬁ;gg&f@_ " alc.~benz. fiHY;

At B P o Alc.-Benz.— Alc.-Benz.-
Wood é)lcctr %efnz' é}lc(t:r Bngnz.- Extr. of Alc.-Benz.~Extr. Extr. of
Woo d th‘léache a Unscreened  of Bleached Pulp Bleached Pulp-
Pul Bleached Screened with Screened with
uip Pulp 150-mesh Wire  48-mesh Wire
HEnRS- 2 mT ’ . .
WA 0. 3/ A 1.8%  oi8% 1.8 % 0.13% 0-11%
5y - . . .
: ' 0.36 (5L)1
Bel. . B 418 — 1.15 — 0.12 (o032
st 2.34 2.7 0,15 ((%3
HE#0 30. 9fk C 274 — 2.75 o1 ¢o3
Brisedett ) 2.71 .
WIE 0.38 (5L)
BERT 30. 6% D 4.77 234 0.87 — 0.14 (o)
E&EZ:"/ 7

1. 25g /% A THE L oK THiB] This means that 25 g pulp was screened with 5L water.

2. TS EOKTHR] This means that 25 g pulp was screened with very large

amount of water.

A, B, D Air-dry chips of birch after seasoning-

C Fresh raw birch wood chips

- RS Ui b o C. Car-

penter® . o HAMSMETEIEEN & %,
F O O T BERT IITER v 7 O B
AL CElRE RS T s c LT
% U E COLEAE MBI L, southern

pine OFEWEEA LT D1 —2% DT — 7"

riH % 70 -mesh  OEAGHE R

FI®2c+0X0 0.6—9.4 BWicfETFTx

ETW 5o

chies by, M 10ecm EX 100cmo
40 mesh O &#ZKFICKT L 60° OAE
wiE ok EE A Eo R, (Fig. 1) &
Ty ZANRBY, SMERTHTFL
THHE X L te oS 7 70 D OIC @4 T IC B8
U Bk & h 2 0 SN SRR o
TWwb, BT~ & v rrplzE 0.2%
DBEICFERL, IERLARLELOR
L7 L) —EHET T v -y ZR I

Fig. 1 - Inclined wire screening apparatus
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o ,
ﬁﬂﬁﬁﬁﬁ~®ﬁ%@Awﬁ®Eﬁfﬁ5o-ﬁ%wahéﬁNEﬁEdmﬁfﬁgm
HkAEIC H L BERRS D O R O B IADICR NI i FE L WA TH B BB TH D, T
2 DIEER O ANV THO Z OBOMILO 58 B E LAY 2 Th 5, EHloLEoE»
Bk < THREARBHEO A AL R 7 B tﬁﬁk@ﬁ?éﬁﬁw@ EXBE T+ 5TH
A9,

BT OEELMBERAKOENTH B & H
b DT, chboffaD s+ 5KD
RBICET 2 —ERYTok, cORdIC
Fig. 2 R L e lBEREE 2otk
RBERFEE 0SM0_ Lo FoiEtE
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- / o EREBEEB LD, o s (e
73) ®EEORD, WERESHE LT UL
BO> 5 A0S TIKEHEBL T
OHEWEEYTHK X2 T, b (precoat)
EREIT2R0 L, E#ER/KE 2.15m
O—ED FIKE T1Tbh 3 Bic Lk,
Fig. 2 i T | RIBE0.2% @~ 7 3
K (> 7 7 SIEFERER 7)), Ve

N
275 —

N

A B RE L{:n/h./iaacm’

~ N W RN

Ty 4 5 4 7§ 9 1071 2 5 M
B8 KE Llooem® Water filtered

- I. Filtration of pulp-suspension, consistency
0.2 %, through 80-mesh wire.

II. Filtration of ray-czll-suspension,
consist. 0.015%, through 80-mesh wire
precoated with birch pulp.

II1. Filtration of pulp-suspension, consist. '

0.2%, through cotton cloth.
“IV. Filtration of ray-cell-suspension, consist.
0.015%, through cotton cloth.

Fig. 2 Filtration velocity of plup- and
ray-cell-suspension
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Résumé

The bleached kraft pulps were prepared from thirty four species of hard-
woods. The amounts of alcohol-benzene-extractives in these bleached kraft pulps
were détermirwd and shown in'Table 1. The extractives were less than 0.2-0.3 9%
in most woods, but in some woods_,‘quantities amounting to 0.5-1.0 % were found,
showing the presznce of persistent resinous substances in thess woods.

These are three woods of populus sp., i.e., P. alba L., P. nigra L. and P.
Maximowiczii A. Henry and three woods of other species, i.e., Shiia Sieboldi
Makino, Stewartia monadelpha Sieb. et Zucc. and Machilus Thunbergii Sieb. et
Zucc. Beside these, two woods of Betuld sp. i.e., Betula Tauschii Koidz. and
Betula Evmanii were reported in the previous paper of thc Writer_ .

Though the kinds of th=s= woods are relatively few, they are important
woods in this country. Birch is used now‘considejrably, Machius Thumbergii and
Shiia Sieboldi are important woods in the southern districts of Japan. Stewartia
monadelpha is also a promising wood in the same districts: Populus sp. is of
future importance. ' '

. As the resin contents of the recent rayon pulps are extremely reduced. to
about 0.19%, it may be difficult to prepare such a rayon pulp from these hard-
woods. The removal of resin is probably an importa-nt\ problem. ‘

These woods may be classified in three types according to the microscopical
study of the ray- and parenchyma-cells in the bleached kraft pulps:
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1. Two woods of Betula sp. and three woods of Populus sp.: In these woods,

the weight-percentages of the ray-and parenchyma-cells in the pulps are
remarkably low, while the extractive substances (which form droplet ‘in the
cells under microscope) are uniformly distributed among these cells..
2. Machilus Thunbergii: In this wood, the weight-percentage of the ray-
and parenchyma-cells is great (13.79%). Though the majority of the ray- and
parenchyma-cells: have no cell-content, some of them are filled with resinous
substance, and occasionally it is seen that one or two of them are bursting and
exposing their viscous cell-content (Phot. 2). , ,

3. Stewatia monadelpha: In this wood, the weight-percentage of the ray-
and parenchyma-cells are great and the resin is contained in some of these cells.

When the persistent pitch of the hardwocd pulps is exclusively confined in
their ray- and parenchyma:cells and the weight-percentages of these cells are
small, the'screening (classification) may be considered as availéble for removal

of pitch.

‘The birch sulphite pulp was used as material for experiment. As the ray- and
parenchyma-cells generally contain more residual lignin and other impurities, the
screening before bleaching appears to be profitable for saving of bleaching agents.
However, as shown in the Table 2, 3and 4, the screening of unbleached pulp was
found to be hopeless for reduction of resin to_ the extent of 0.1 %.

The screening of unbleached pulp together with the use of detergents in ths=
alkali-extraction-stage in bleaching was tried. As shown in Table 3 and 4, a
nonionic detergent was remarkably effective, on the other hand,‘ alkyl sulphate
and ordinally soap had no effect. However, even the nonionic detergent, large
amount was necessary for sufficient removal of resin. (about 2 9% on the weight
of pulp). It seems that in the unbleached sulphite pulps of birch, the ray- and
parenchyma-cells arz not completely separated from each other, and unable to
pass through perforation of the wire screen.

The results of the screening after bleaching are presented in Table 5. As
shown in the table, it was possible to reduce the resin as low as to 0.1 9 even when
unusually grzat amount of resin was present. These results show that the
resin of birch pulp is confined in the small cells such as ray- and parenchyma-
cells. '

In the above experiments, the screening was carried out with small apparatus
consisting essentially of a cylinder and circular wire (48- or 150-mesh) 6 or 8
inches in diameter. In the following experiments, an inclined-wire-apparatus
was used——a model similar to the classifier introduced by C.Carpenter. The
apparatus consists essentially of 40-mesh wire, 10 cm in width, 100 cm in length,
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and inclined by 60 degrees to the horizon. Bleached birch sulphxte pulp suspensmn
of 0.2 9% con31stency was let flow down at the rate of 1 m3/hour An amount 6.3 9%
of the total passzd through the wire as white water of the consistency 0.014 %.
The consistency of the sc}eeped pulp was 1.39%. The alcohol-benzene-extractive
(resin} was réduced from 1.39% in the original pu‘lp to 0.2 9% in the screened
pulp: ‘When the consistency of the pulp-suspension was increased to 0.3 9%, the
loss of pulp was decreased to 4.5 9% from 6.3 9, while the resin in the screened
pulp was ‘increased to 0.32 95 from 0.2 9%. When the white water in the former
case was let flow down again, 1.7 9% (of the total pulp) was recovered, the resin
content in the recovered pulp was 2.33 9. When a 80-mesh wire was used instead
of 4)-mesh, the percentage recovered could be increased to 3.3 9%, but its resin.
content became 4.0 %.

As the recovery of water is important for practice of screening, an experi-
ment was made'on the filtration of ray-cell suspension. When cotton cloth was
used, the filtration was very slow in comparison with the filtration of the pulp-
suspension, showing the clogging of pores by the ray-cells. The filtration velocity
- was greatly improved when filtered through precoated wire. However, in this case,
a quantity of good pulp is unavoidably mixed with dirty ray- -cells. These results
are shown in Fig. 2
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