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Koichiro KITAO : Chemical Composition of Ray cells in Hard Wood pulps.
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Betula Tauschii
(“Shirakaba” from Hokkaido)

} v Ray cells I Ray free pulp
‘ Benzene soluble matter (1) | 12.5 } ' —

) Ethanol soluble matter (2) 3.25 —_—
Sulphite . Ethanol-benzene soluble matter (3) - 0.43
_process | Pentosan (4) 12.6 14.3

Lignin (5) 19.3 1.31
‘ Viscosity (6) ’ 4.4 13.3
Benzene soluble matter | 12.8 —
Ethanol soluble matter ! 1.25 —
Kraft process Ethanol-benzene soluble matter E — 0.26
Pentosan ’ 36.2 24.0
Lignin ‘ l 4,55 1.53
Viscosity % 5 9.5
Ethanol-benzene soluble matter [ 1.90 0.3
Chlorite Pentosan 1 30.8 L 274
' process Lignin . 3.01 1.45
Viscosity 2.4 5.1

Mallotus japonicus
(“Akamegashiwa” from Kyoto)

Ray cells Ray free pulp

. Ethanol-benzene soluble matter ' 316 i 0.45
Sulphite Pentosan 14.54 10.26
process Lignin 4.90 1.50
Viscosity 7.7 9.2
Ethanol-benzene soluble matter 1.60 0.47
Kraft process Pentosan - 22,73 19.62
Lignin 3‘.40 1.50
Viscosity 6.5 8.8
Ethanol-benzene soluble matter 1.0 0.24
Chlorite Pentosan 28.0 20.0
process ‘ Lignin 2.39 ' 1.41
| Viscosity ' ‘ 3.3 4.7

(1D, (2), (3) Percentages based on oven-dry matter.

(4) In accordance with TAPPI T 19 m-+-50; percentages based on extractive free matter.
(5) 72%.sulphuric acid lignin, percentages based on extractive free matter.

(6) Relative viscosity of 0.5% cuprammonium solution of chlorite-delignified matter.
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Two hard woods (Betula Tauéchii Koidz., - “‘Shirakaba” birch and Mallotus japonicus
Muell. Arg., ‘“‘Akamegashiwa”) were pulped by sulphite as well as by kraft processes. Pu-
Ipings of planer-shavings were also carried out with NaOCl, and acétic acid. Each pulﬁ~ _
was fractionated into two portions, one consistipg almost .of ray cells and the other consis
ting of wood-fibers with a simple classifier. It consists of a standard 150-mesh screen spun
horizontally at the.bottom of a cylinder and a stirrer. Fiber-mat formed on the screen is
. released by virtue of the air bubbles restrained Underﬁeath the screen. The chemical com-
positions of these portions were compared. In any case, ray ce}ls of Mallotus pulp contai-
ned more pentosan, lignin, and alcohol-benzene soluble matter than wood fibers, however,
the differences were found relatively small. On the other hand, ray cells of the birch pulp
differed considerably from its wood fibers, i.e., in sulphite pulp, the former contained a
- large amount of lignin as well as of benzene soluble matter. AEOUt,the same amount of
benzene soluble matter was also found in the ray cells of the birch kraft pulp.

It was quesﬁonable why'the birch ray-cell-lignin resisted dissolving in the suiphite pulping.
Ray‘cells of- the birch kraft pulp contained a large amount of pentosan.. In chlorite pulp,

the extractives of the r;iy celis were found very small, It seemed that the a]ka1i~resistént
extractives were removed by the strong oxidation. W oodéfiberfportions of both woods rese-
mbled each other in all respects, except \that the birch {iber contained more pentosan (co-
vrrespon‘ding to higher penfo’san-content of the original wood) and‘had higher viscosity than
Mallotus fibers. On drying, the ray cells of the birch pulp fdrmed a very hard dark colored
.blo'ck which was difficult to crash into powder. Therefore, drying é_md éxtraction were ac-
complished at the same time, by distilling with benzene, followed by extraction with eth-
anol. The gelatinous nature of the cell wall, together with the low viscosity, appeared

to indicate the low polymerization-degree of the ray—cell—cellulose of the birch studied. On
the other hand, Mallotus ray-cells were dried easily into light powder in an oven, The
Mallotus rayécell—ce:llulose was supposed to.have a simialr degree of polymerization as the
wdod’fibepcellulose. The size of the Mallotus ray cells was found considerably larger

than that_ of birch. - The ray~ce11—c6ntent of Mallous pulp was found considerably higher

than birch. For an instance, ray cells amounting to 159 were obtaiﬁéd from Mallotus

« pulps, whereas only 2—39 were obtained from birch by a similar fractionation. It seems

that considerable differences occur in chemical composition as well as in physical nature

of ray cells in different species of hard woods.
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