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TakesI SapoH : Studies on the sorption of water vapour by wood

hemicellulose. 1.
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Definition and structure of hemicellulose.
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Table 1 Chemical constituents of some Japanese woods®?”.
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Species Cellg/lose : Hemicelluloses Lig;xin Resin Ash
(%) |Pentosans| Mannan | Galactan | (% (%) (%)
R R ¢ (%) % | N
Coniferous tree } | |
Sugi 50~56 | 10~12 3~8 | 0.4~0.8 | 30~33 | 1.3~2.0 | 0.3~0.6
Momi 49~54 | 8~11 8 1 | 30~32 2 10.1~0.6
Hinoki | 51~57 | 8~10 5~8 | 0.4~0.5 28~31 | 1.4~2.5 0.2~0.5
Karamtsu 47~54 ¢ 6~11 5~7 |1 ~8 21~30 |2 ~5 |0.2~0.5
Akamatsu 49~58 | 10~12 2~8 10.3~0.8| 26~31 2 ~4 |0.2~0.4
Broad-leaved tree ; ‘
Buna © 51~58 . 21~26 — 0.2~1.5' 18~24 1 ~4 |0.3~1.0
Shina | 48~55 | 19~21 — 0.1, 20~27 3 ~5 |0.4~0.5
Makanba | 51~61 | 18~27 — 0.3~0.7 | 19~24 1 ~6 | 0.2~0.5
Mizunara | 50~62 | 18~22 | 0.5~1.7 | 20~22  0.6~1 | 0.2~0.7
Keyaki ‘ 53 15 | - 0.6 | 22 | 1.0 | 0.5
! 25~27 —

Katsura 58~60

0.6~0.9 , 23~24 1.0, 0.5
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Table 2 Chemical constituents of isolated hemicelluloses.

Species el\)/([;t;;‘iiogi Xylan Mannan  Uronic anhyd. Ref.
n N 7)) (%) (%)
Oak 4% NaOH, N 82.5~85.5 — 8.8~10.7 28
" " A 52.2~82.0 — 12.0~17.2 "
Yamazakura 4% NaOH, N 86.5 — 6.8 27
" " A 81.4 — 8.2 "
Buna 5% KOH, NA 81.0~84.4 —_ 8.9~10.9 16
Akamatsu 5% NaOH, NA 36.5 27. 4 11.9 14
Karamatsu " " 31.3 10 7 10.8 "
* N ; Precipitatant by neutralization of alkalme extract with acid.

A ; Precipitatant by addition of alcohol into supernatant liquid of N treatment.

NA; Precipitatant including both N and A.
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Fig. 1 X-ray diffraction diagram of hemi-
cellulose isolated from Buna wood
(Fagus crenata Brump).
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Summary

Preface

The sorption of water by wood has been stu-
dies for many years on sorption isotherm, swell-
ing, heat of sorption, and rate of sorption and
diffusion. Most of these investigations have been
discussed on wood itself or in conection with cellu-
lose contained in wood. Little attention has been
paid to the sorptive natures of wood hemicellulose,
although the high sorptive capacity is infered by
reason of the chemical and morphorogical struc-
tures, namely having the hygrophilic -OH groups,
probably amorphous structure in wood and so on.
In this study the some sorptive behaviours of
water vapour by wood hemicellulose are investig-
ated.

Part 1

In this report the definications and structures
of wood hemicellulose are described in accordance
with previous investigations, and the network
structures of it are discussed in relation of sorptive
and swelling characters. To obtain a knowledge
of network structures of hemicellulose the X-ray
diffraction diagram of it is given. Hemicellulose
films, which are prepared from Buna wood ( Fagus
crenata Brume) by delignification with Wisk’s
method, extraction with 5% KOH aq. solution,
precipitation with acidic alcohol, replacements of
the liquids with alcohol and successively ether,

dissolution into hot water, and drying on a glass

The X-ray

diffraction diagram is shown in Fig. 1, and the

plate, are used in the experiment.

diagram shows that the hemicellulose can take a
And the spe-

cimens are water soluble and change between filmy

well-orientated network structure.

solid and aqueous solution reversibly without hor-
nification (see part IV of this study).

Hemicellulose is a mixture of several polysac-
charides whose ratios differ with different species
of original wood and with different methods of
isolation, and has some colloidal natures. Thus
it is concluded tha® to investigate on sorption of
water vapour by wood hemicellulose man must
pay attention to following subjects :

a) Natural and isolated hemicelulloses. The
sorptive behaviours will be effected by chemical
and physical changes in hemicellulose during isola-
tion.

b) Hemicellulose as a simple material. The
characters of individual polysaccharides must be
considered in this case, but it is assumed that the
different sorptive natures of hemicellulose with
different ratios of compositions will be similar to
them of wood with different ratios of components.

¢) Preparation of specimens. The specimens
are required to give reproduciable results. The
physical changes during experiments i.e. horni-
fication, must be kept off, and the conditioned

specimens must be used.



