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Project of Study on the Manufacture of Pulp on
Semi-Commercial Scale 1>

Masao Horio
(Horio Laboratory)

A number of studies on pulp and its associates, done by us hitherto on
laboratory scale, are going to be tested on semi-commercial scale by a pilot
plant which is now under construction at the Institute for Chemical Re-
search, Kyoto University. Of various important subjects to be tested, we
will explain this time “The Manufacture of Dissolving pulp by Sulfate
Process”.

A series of our researches on this subject 2> revealed that the normal
bleached sulfate fibers show very peculiar character when subjected to the
viscose process. In spite of the very high alpha celullose content, they
could not be converted into usable viscose, since individual fibers are dis-
solved very poorly in alkaline liquor even if they were elaborately xanthated.
Many photomicrographical investigations concerning the course of dissolu-
tion could reveal that the primary lamella, or possibly the outer layer of
the secondary lamella also prevented the complete dissolution of xanthated
fibers (ref. Fig.1).

The treatment of fibers with caustic soda solution 5% in strength
enhanced the solubility of fibers. It could be ascertained that 95% of the
extracted substances was pentosan, and the microstracture of fibers was
altered by this caustic treatment (ref. Fig. 2, 3, 4 and 5).

In order to remove pentcsan before cooking, we treated the chips pre-
liminarily with dilute sulfuric acid. This pre-treatment, as had been ex-
pected, was very effective to improve the dissolving property of thke sulfate
pulp resulted.

To simplify the process we further modified the process, and cooked the
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1) Based on the material presented before the 44th Monthly Meeting of the Institute
at Takatsuki, October 4, 1950.

2) M.Horio and Y.Fukuda, J. Soc. Chem. Ind., Japan, 46, 1088, 1090, 1092, (1943), 47,
127 (1944). Jap. Patent 157,964 CApplication Aug. 6, 1942, Tssued Jul. 27, 1943)
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chips with water before subjecting them to the normal sulfate cooking.
By the action of several organic acids such as acetic and formic acid
which were extracted by hot water, the medium became acidic enough to
hydrolyse the harmful pentosan. The possibility of the re-use of the pre-
cooked liquor was also recognized.

The pulp thus obtained has very high alpha cellulose content, 95% or
higher, and posseses many other excellent properties of dissolving pulp.
This process has a general availability and can be applied to pine, larch
and hardwoceds, to which the sulfite cooking is unsuitable or unavailable.
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Fig. 2. Cross section of bleached sulfate fib- Fig. 3. Bleached sulfate fibers were treated
ers stained by hematoxylin. (Iron mord- with scdium hydroxide solution 5% in
ant staining method according to Heiden- strengch.

The cross sections of such fibers were

hein.) . ..

The dark stain at the outer layer may pos- stamed.by hematoxylm in the same man-
sibly be due to the occurrence of non-cel- ner as in the foregoing case, but nomark-
1bly ed staining is seen, as shown in this fig- -
lulose substances. ure.
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Fig. 4 Photomi h of 1 Fig. 5. Holocellulose fibers were treated by
l?b £ b(;nn}clrogbrap :1) ba dho;)c e.lllu(;o.se sodium hydroxide solution 5% in strength.
iber of beech observed by dark field il- The photomicrograph of such fibers shown
lumination. numerous tiny bright spots which indicate

the porous structure of fibers.
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