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Koichiro Kitao : Studies on the Ray- and Parenchyma
Cells in the Pulps of Hard Wcods.
VI. Chain Length Distribution of Wood Fibers and Small Cells
(Ray and Parenchyma Cells).
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1. RO B

d# L LC & (Sakakia ochnacea Nakai) % Jiju 1z, 71 F O5HES N HICE LT,

Y HEFDTy SEREHREF U T 2 7 7 P AR T T -0 7 % 8RS & f’f?‘ilmfi’hﬁ'ﬁ
S UBTH OB 947 L1 SR LT 5% NaOH yEfR % & Nl 7oo s IR M 28 i 4
—2.5hr AR L, fEiRE A 165—175°C. 1 RIF a0 b D SR ERY 1 3R T, B
DI DRI O FEEHC L0 B NI & AKEHIEE & D HIXHREE e 45 (0.49% 881 TR
Tho V7= HRATBHEMPEL DO THEL TS, S 1V A% TH S, 5% Na
OH 1 (X I ZEn R & Lo

Table 1. Comparison of Small-Cell-Portion and Wood-Fiber-Portion
in the Kraft Pulp of ‘‘Szkaki’’ (Sakakia ochnacea Nakai)
in Different Cooking Conditions.

' Relative Viscosity Lignin Pentosan 59, NaOH -
of N in in solubility
Cooking |KMnO,| small- | wood- | small- | wood- | small- | wood~ | small- | wood-
Condition | No, cell- fiber- cell- fiber— cell- fiber- cell- fiber-
l Portion | Portion | portion l portion | portion pOI‘thn pOrtlon portion
o ml 0 % % % % % %
0. 5hr i
at 165°C. 19 i 7.1 10.4 4.15 | 2.55 20.4 16. 8 14.7 6.0
1.0hr | ' |
at 165°C. | 9 6.3 7.3 2.25 ¢+ 1 65 22.0 17. 1 13.2 7.5
| !
2hr ' |
at 175°C. 8 4.0 4.0 1.70 | 1.65 19.0 17.5 12,7 9.0
2.5hr | ,
at 165°C. | 9 | 4.7 - 4.8 - — — — —_
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2. BRSO B

LOFERIHETD 2 7 7 P EETL L 000, FEEHER L TL 2y b RS E DA LT
WiV PRI ARV T RSB AT, BiIOR S A A Te 2 7 7 IR fT 0T, M E LT
134 % 2 4 (Shita Sieboldi Makino) # Jii\~too v 7 12Tk 3hr., 165°C. o2& L, WT
TERIIE D OB A AALT, sl 165° 1 Thr ZE8E L 7o < 7 IR AR S5 LT Lico
B2FTBETIHD, g EOUR 0 AR & 08 2 3 L,\/\, LT\ ho o PV L <
PR SAUCT, FRHlD & R o2 b R D,

Table 2. Prehydrolysis-Kraft Pulping of “Itaji’’ (Shiia Sieboldi Makino)

| Small-Cell-Portion | Wood-Fiber-Portion
Pentosan content ¢ ; 3.04 | 1.64

| | |
Relative Viscosity | 5.0 ‘ 4.1

|

B TR RAINOEL & AR L D 2 K5 D ~ T e o — B 7‘:&’)?:’,: 21X D prer M
UL Th, FAb OHMEED P iAo LT 5 LI E Likro7ony, QMO @04 L b,
TR MR LT DD 2 AN A IR A A T A L B2 Th L XF 5 Th by WITH
ISR AERBD B Rl L O AR LS U < FHEASES <, Mt & D3RV AF L 2 ISl ~
Tun —XHEROFEEC L DO T, BT 6 < FABNL O S E R o TEA D AEHE X DAL
U EHEE S DAY, BT Z DA REIC T B F b A ’7\4’)@ILF/«\6_’U5 NP AP U

3. WA O I B |

Fedin » AEEHE & OFHEZR O WLH A BN T A o, HAEOM R ESELE T S 2 r Lics A
S LT, v Ao vz (Stewartia monadelpha Sieb. et- Zucc.) # [\ 1z & O % o)
HER AR © ONC I O 2885 4T B ROV D e TR ), b R RBA O L T
150-mesh o wire T4 LT, MNIHE & AREHMIEHC I Ltz 2MUIL LS 4 Na,0 20%,
i 25% @m@m%mﬁ: SRR MO M A1, 165°C 1o 0.5hr ZRMEL, RRFRIZAEO &
LI Ul kE T 2hr LI 5 R L Fo i Ik J@ﬁb,&U*fﬁﬁ&fﬁﬂinﬂaiﬁéwL, T b YRR D53
BT Lo THEAHE A Kbt Bt b, MR AZEBEO b DL, o -Diud Szl
< LT AR O BB NI & DL B b DT D, R b ORI U

KGR ORI AIERNT SR L TV B S D Th S

Kl qeNswll

E. HEUSER, L. JORGENSEND [Zfif\ ., FY(LIRHED Glki:, 94%-HNO, 50%, 84-859% H,PO,
40%, P,Os 10% & L 24°C. o fu g = 2hr. kL 7o A7 BIROAR O FMIL 1.58 %
SRR v Lo 4 = AGUERRE 100ml % i TREES, 4T AT A A IS HL, HBIo
L5 D KK TR, 2% Na,CO, Tkilk, MO 4w O mEK Gk, 2 By, ghi A
v 7Ok Ly 0 PuOs RS HIREAIE Ut GALIIKD 28 A FRL, U b (SR L C

._:13() i,
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Ziwr) 800ml & U2 3O i CREIRF e U GRER 2R Ui a i, ZREDKEY &5

ZFLET BT EIULFLO 7 ¢ b o e il T RIEIC R L, 30min J g0 L TR 1 IR S
i3 Do URITHY 2.5ml DIKE N2 T D KR ATHL,  LUFRERC Ui 5 OkE iz Tk
SREL THM Ui {7aofe/e DV, SiciaxWaiL, £od i vy 100-200ml 2B b, 7tk
R BZEMCIRARA L F D, PR R0 S LI L B & T B L T A X D B o X
G HRD T BRI BREAI A I 2 T 7 - b o A EI U Te e B0 orBEORERTL 1.5min & Uiz,
CD 2o ) —IRPEEAMIZE B b L THIBEAFE T 2 e CE B, 40°C. CTHEZZWML, Fi
0.5mm, 7 -t | TG 83sec DR G, miEdy 0.24g/1 Cala L, () =(gsr/c)/(1+4
0.3157sr) X H (g &R, P=03)/11-107" i & h A A EH LY,

Table 3 Results of the Fractionation.

Cellulosic . Middle of |
mwﬁqﬁymﬁféfﬁ?ﬁ_?“’mm{% P | #Pan | pragions | SPenP
B 0.108 330 0.108 0.054 |
() Wood- 2 0.012 663 0.120 0.114 |
L 3 0.029 763 0.149 0.134
fiber-portion o 0. 059 845 0. 208 0.178
in the kraft | 5 0.081 | 1080 0. 269 0.248 |
6 0.075 | 1135 0. 364 0.326 |
pulp of short . 7 0.073 1200 0. 437 0.4 i
cooking time | 8 0.106 1410 0. 543 0.49 |
o] 9 0.179 1620 | 0.722 0.632 |
(0.5 hr at 165 C>i 10 0.278 | 190 | 10 0.861 1343
(II) Paren- | 1 0.31 330 L o031 0.155 {
el 2 0. 082 695 | 0.392 0.351 |
chyma -cell 3 0. 084 gd5 | 0.476 0.434
portion in b4 0. 069 977 | 0.545 0.51 !
the same pulp ‘ 5 0.130 1200 g 0. 675 0. 61 |
as (D .6 0325 | 1430 | 1.0 o087 916
) Wood- |1 0.169 244 0.169 | 0.084 |
2 0. 070 415 0.239 | 0.204 |
fiber-portion | 3 0.083 505 0.322 ' 0.28 |
in the kraft J 4 0.112 560 0. 431 0.378 |
pulp of long 5 0.072 675 0.506 | 0.470 |
b thne 6 0.113 750 0.619 |  0.562
cooking 7 0.224 900 0.843 | 0.731
(2brat 165C) | 8 0. 157 00 10 0921 673
|
| |
1 0.194 260 0. 194 0. 097
(IV) Parenchy- | 5 0. 062 405 0. 256 0.225
ma-cell-portion | 3 0. 085 442 0.341 0. 298
i the same | 4 0.129 647 0. 470 0. 405
Ip as (I \ 5 0.204 835 0. 674 0.572 |
pulp as (11 6 0.327 { 930 1.0 0.837 . 670

Kind of Wood : ‘““Himeshara’”’ (Stewartia monadelpha Sinb. et Zucc.)
ﬁ%ﬁ%&%b<ﬁ<bt@%&@ai7rﬂw%;bﬁ%ut»mm%a%%w%ﬂau lizs
ML RNE X Do Tuic X SIS, FHAEAETAA K& L < (670), Sfifhifd & Loz
o THAEEL LT 5, A 1000—1100 DL LG i L2 R b 9 TE 05
ORSEA TS B A% 300 PUFHY 12% & E s il S b o — HHHEZEM 7 o ARMER
S AHE1343, 300 LLTF 4 9%, 1000 LA 209%, #54TEME 20002100 ¥ CEH NS R
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Fig 1. Wood-fiber-portion in the kraft pulp
of short cooking time.
Wood: Himeshara (Stewartia monadelpha
Sieb. et Zucc.)
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Fig 3. Wood-fiber-portion in the kraft pulp
of long cooking time,
Wood: Himeshara (Stewartia monad-
elpha Sieb. et Zucc.)
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Fig 2. parenchyma-cell-portion in the
kraft pulp of short cocking time,
Wood: Himeshara (Stewartia
monadelipha Sieb. et Zucc.)
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Fig 4. parenchyma-cell-portion in the
kraft pulp of long cooking tim.
Wood: Himeshara (Stewartia
monadelpha Sieb. et Zucc.)
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ST DFARIIFNE, FHEIHAEIL6, 300 LURAY 14%, 1000 BAFAS 5090 L THT 1600 LA ki

AL\ o M AR IE L, @2 DCEES N HFAT T 5 2 &b ole 2
I XA TOR AT B DT B S A O AR O S L . X 0

B O AN EHEZ DS,

TN Y FIEDFERAG AL LT, S EAEERD 700 OIKHET, WFAPELT S X S b,
FRUBR U CIEUARM i G AR Am I i A R BT A5 D 7B a H 3 % Th H 5 by
JEBER O AR DEMEE OB E oA, 1o & x1¥ E. HEuser, L. JORGENSENY [T Jfuiy, Aspen

DYF A, SHESHEIE 600—2900 A7z b, 1100LL Fi 2 8 %, 2100—2900 D FHAEEEHH D b

DN60%H DB LB DT A, M I TCHAZ L5 T, L v A s v 5 DEARDNA

b Aspenic BIL T % &% &, WO 7 27 PR T L AR L 0 L B S Y
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FUTH B 2 2 E 2 B D o T O B S L BT TN T AU T U B D3, ZEERA i A ik
TBE L D L <, T e 0 AR D A S b AL D Tl B o ETFOMERTH D

7SR, TR IO MRS O R T & B BRI E, SHL 0D S, N 2 A B0, A SRR T
PDYINE L, A SRS ST A LB R HAILD DILIERT, 1A S X DB ST S

D TUICHD 5 e T B S HRRLUHT O AFIT D TIHEEME L7 (F AU e & S FE 2780

1. EEEEO 7 2 7 b oS A N ] ) & AR I )i S U vk o SR A T 0T 2

2. FEE RS RRE O T C D) ECD o i BEr T 5, (IHe(lHeo vz
= N s e Em b BT B, 5% NaOH i:f‘f}"ffﬁ}zéf(/i%i DRl Lo SRR 2508 &
Wh, V=, A2 i, 5% NaOH s sivh 3#FH L < (] e £ <, Mk CT s

A URY {i(\‘ N

3. R ssmoC ] Y ECD), Erigzo (] ) & CI DO i Ao Lo, ERERZE
fDC] ) & CIDRBMLLD 5345 % 4 % o B C ] (I it L, 1584 <Ean
L T B,

4, AT AT ECDO#EES OB BT 5 2 L TE gLy,
Résumeé

1. Hard wood kraft pulps were separated into two portions by screening, one consiting
of ray and parenchyma cells of small dimension and the other consisting of wood fibers.

2. In the pulps of very short cooking time, the two portions are very different, the
parenchynda portions contain larger amount of lignin, pentosan, and the 5% NaOH soluble
matter, and the solution-viscosities are lower. On the other hand, in the pulps of very long
or high temperature cooking. The two portions approach each other regarding their solution-
viscosities, lignin and pentosan content, but the 5Y%-NaOH-solubilities to the lesser extent.

3. Chain length distributions of these portions were determined by the fractional
precipitation of their nitrates.

4. Even in the pulp of very short cooking time the highest molecular fractions are
cut, lower fractions are increasing, and the mean polymerization degree is considerably
lower in the parenchyma cell portions.

5. In the pulp of longer cooking time, the wood fiber portion and the parenchyma cell

portion have similar distributiou curve and approximately equal mean polymerization degree.
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:6) The chain length distributions of the two portions in the original wood are-still to

be determined.

3L [N
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