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Akira Sgra and Ryozo Goto : On the Chemical Constituents of Fiber in

each:Process of Paper-making. (I) Studies on Japanese Hand-made Paper.
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Table 1.
T~ Samples in stages ‘ - % | ‘
e T Crude | Puritied | BOHiNg | et Bleach
Subs’ances \\\\ bark ’ bark a\ivli'ta}ii - beating -ing Paper
Mosture 12.99 | 10.50 |- 9.98 | 11.82 9.84 '5.21
".Ash 4.71 . 2.81 1.46 1.73 1.91 7 1.49-
Solublei matter in cold water 23.51- 7:32 - 2.90 1.29 - 1.30 1. 61
Soluble matter in hot water 20.91 7.32 1.93 . 2.4 2.38 2.59.
Soluble matter in 1% NaOHaq.| 55.91 35.35 8.74 2.41 2.36 5.60
fg;“?ie : n{a)tt,irixiﬂr?”h"l ben- | 3 28 7.91 1.33. | 1.43 1.39 1.37
Mannan 0.51 0.21 . 0.06 0.03 0.03 0.20
Galactan 6.08 | 7.56 | 0 0 0 0
Pentosan 14.18 13.58 9. 98 10. 26 10. 09 10. 32
Methylpentosan 1. 85 0.35 0.92 0.60 0.40 0.28
Total cellulose 44.03 58. 40 88.54 91.72 03.80 . |... 93.61
a-Cellulose in total cellulose 64. 97 69.75 83.29 76.61 '86'.'29 85. 86
B-Cellulose in total cellulose 15. 22 18. 46 2.22 13. 86 9.32 9.69
y-Cellulose in total cellulose 19.81 11. 72 15.48 19.53 4.39 \ 4.45
Lignin 14.22 4.20 2. 80 2,19 | ..2.06 2. 2.22
Uronic -acid 2.28 | 150 0 0 o | 0

* VX2V, VY Ty E

HR<hH%

(Hydrangea Paniculata_Varfloribunda) O & o HiE X B8,



K M OB % BT (HE30)

DLEDHBRIERN D, ROBAERE T,

1 3@%@@&@%@@ AR U CTIR D 4\ & i Bl b T %3, ¥ 2Dk
ISR IEERE SREEL o BB < v m — X & (LR AL TORDTRIEND 5 dro V2OV
W%%&EE%KW%%%¥%MLTV%@H,W@%Kﬁﬁ%ﬁ,@é%mﬁﬁwyﬁbﬁﬁ%
FRAINDDTRA2E Bbhvs, :

2) LY — AT, W, B, ~Sein—X, )=y, Fyas, iR
DK TH D2, HIEEEEORE TR LT\ 5o Blb RStz
ﬁfkﬁ%%féh%o&&m%f_h#ﬁf%MLfv5®m,%@~ﬁmngﬂtWiMm

LB bDLEPNDA, 3% b ok BRI oL TR B S 22Tl o

3) 7&3—»-&yﬁy(1J)%&%ﬂéﬁ&%ﬁbf%ﬁzﬁféhkamo:hu,
Wi, B, WIEETH 20D, FHRCHAY 1 XHRERIFL, ﬁﬁﬂ%®%ﬁ@ﬁ@kﬁofb
6%@&%%%&50

4) «%/ VDR, T2 I LT AN )R Lo TREABEINDR, ~ v T IR
ékbi%ﬁi—‘éhm (Table 2, 38R , HEH <~ F D v~ L OYFBEIRESD, 727
&/@«»u—xko%ﬂib%&.%bt®1%65(T%EL2§W)omﬁL%T?7fV
ﬁ%mbfv%@m,%@éﬂmmz%htivmiééaambhéo

5) ~Nr b —FrRBLERBCRT, BAYBREINR TV, %L&mﬁﬂ%5/FWLIOT
TR EL, ébtﬁ%«—ﬂ—&n“b&77&hiof%$btk 7, Table 2 w77 %k
t#%&%toEhwgm@&?é%@ﬁ%%m%m#%mmﬂﬁféEMT%/% Be FA 1R,
Table 3 T HRickER LB

Table 2. (Hydrolysed with 5% H.SO;)

T Samples in o.eciq | Boiling | ' i
T stages Cg;ﬁf Pubr ‘f,fd with be‘zﬁ?xs Bleaching | Paper
Sugars e a alkali & :
Glucose + + + + + L+
Galactose + -+ — — — S
Mannose + + oA + tracz +
Xylose + . + -+ + +
Arabinose + + + -+ + +
Rhamnose + + + + © tracs trace
Galacturonic acid -+ - — — — tracz
N = IR S5 Lk AREFERR  SEEKS Ak
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Table 3. (Hydrolysed with 859 H-COOH)

\\\, SaI;ItI;lg:Sm Crude | Purified BE;I&II:Slg ‘ )W?t Bléaching, Paper
Sugers \\\\ bark. bark alkali ] Beating _

Glucose 4+ + + + + +
Galactose + + 1 - - — —-
Mannose + trace — —_ - —
Xylose + + + + + 4-
Arabinose + + + + + +
Rham nose + + - — trace trace
Uronic acid + + + + trace trace
Oligosaccharides + + - trace trace trace
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Résumé

For the purpose of investigating .the features of Japanese paper, the tensile strength,
remarkable softhess and beauty, analyses were made at the various stages of the process
of paper-making' as a first step.. Mitsumata—Edgeworthia Papirifera Sieb.—, grown in
Yosagun, Kyoto prefecture, was employed in the present study. and the sampling was
made at the various stages of the process, i.e. ;A |

1. .Original raw bast fiber (Crude bark).

2. Purified bast fiber (Purified bark). _

3. Bast fiber after boiling in alkaline solution (Boiling with alkali).

4. Pulp after beating (Wet beating).

5. Pulp after bleaching (Bleaching).

6. Paper (Hand made).

Anaiyses were performed for the following fourteen items and the results are shown

in Table I, II, III, and Fig. 1.
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- 1...-Moisture.

2. Ash. v

3. Soluble matter in cold water.

4. - Soluble matter. in hot water.

5. Soluble matter in 1 % NaOH agq.

6. Soluble matter in alcohol-benzene (1 : 1) mixture.
7. Mannan. V
8. Galactan.

9. Pentosan and Methyl-pentosan.

10. Total cellulose.

11. a-, B-, r-Cellulose in total cellulose.
12.  Lignin. .

13.  Uronic acid. .

14.  Average polymerization degree.

The results of experiments may be summarized as follows :

i) Soluble matter in alcohol-benzene mixture are scarecely removed from fiber through
the paper-making process, so they may have natural-size effect on Japanese paper.. .

ii) Since appearent decrease of soluble matter in 1 9% NaOH agq. contaihing»sugars,
hemicelluloses and lignin, etc., occures in alkaline treatment, it is conjectured that im-.
purities in fiber are taken away mainly in this stage.

iii) Pentosan which consists of xylose and arabinose femains in fiber throughout the
whole process. It is probably combined with cellulose which has relatively higher poly-
" merization degree. Perhaps this substancs is one of the important ones to influence the
properties of Japanese paper.

iv) The slight decrease of average polymerization degree of cellulose after beating
(See Fig. 1), may be attributed to some degradation of cellulose in this stage of process
and this phenomenon is considered to have correlation with the décrease of a-cellulose
content in the same stage. '

v) Galactose and uronic acid, confirmed as galacturonic acid by chromatogram, are

completely removed in the boiling process in alkaline solution.
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