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This invention relates to the method of
manufacturing paper pulp from bagasse and
other gramines plants, which consists in di-
gesting fibrous material of bagasse and other
gramines plants with solution consisting
principally of magnesium bisulphite with a
small quantity of magnesium sulphite added
so as to absolutely evade the presence of free
sulphurous acid and thus in separating fibre
easily. The object thereof is to considerably

" economize the digesting agent and obtain
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strong paper material of superior quality
very easily and economically. :

According to the soda process generally
known as the best method for manufacturing
paper pulp from graminese plants such as
bagasse reed, and straw, caustic soda of the
quantity about 40-80% of the product is re-
quired for dissolving the non-fibrous mate-
rial. Also, for the bleaching 10-25% of
bleaching powder is wanted. As regards
cooking by the sulphite process which em-
ploys mixed solution of calcium bisulphite
and free sulphurous acid, the cost of the man-
ufacture may be small, but the non-fibrous ma-
terial is not lixiviated perfectly or rather the
fibre is injured very much. The paper pul
thus produced has yellowish brown color an
in spite of 40-80% of bleaching powder re-
quired for its bleaching the fibre has none the
less yellowish brown color and is too fragile
for practical use.

After careful study, I have discovered the

" best method of separating fibre from bagasse
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and other gramines plants. Firstly, I stud-
ied the reason why the sulphite process is
not satisfactory for separating fibre from
these sorts of fibrous materials and have as-
certained that the greater the concentration
of hydrogen ion in cooking liquor is, the worse
it will be for the product, unlike the case
where wood is digested. To give the outline
of its result, the combined state of the non-
fibrous material contained in the above raw
materials, namely lignine, differs from that
in wood. If digesting liquor containing hy-
drogen ion of big concentration is employed
as in the digestion of wood, the fibre will have
its color turned into brown and become
fragile. Therefore, it is necessary to use lig-

uor of the smallest possible concentration.
That is to say, a small quantity of hydrogen
ion such as found in the solution emplo eg in
the present invention which consists of mag-
nesium bisulphite and small quantity of mag-
nesium sulphite (XMg(HS 3)2+.¥Mg803)
enables the non-fibrous material to be sep-

arated easily from the fibre and to be placed -

in a condition for dissolution as lignine-sul-
phonic acid. Particularly, the carbohy-
drates (hexosans and pentosans) contained in
bagasse are easily dissolved, if it is digested
with the liquor employed in this invention.

Moveover, the concentration of hydrogen ion

being very small, there is no fear of the dis-
solved carbohydrates being further decom-
posed and thus of making the bleaching of the

“fibre difficult. Further, there is the advan-

tage of magnesium sulphite present in the
cooking . liquor neutralizing the acidic sub-
stance produced during the digestion and thus
preventing the increase of hydrogen ion.
However, liquor containing free sulphurous
acid such as that (Ca(HSO;).+H.S0;) em-
ployed in the known sulphite process, is not
particularly effective for dissolving the non-
fibrous  material. It will only injure the
fibre owing to the greatness of the concentra-
tion of hydrogen 1on. Moreover, it will act
upon the dissolved non-fibrous material and
form the material difficult to bleach.. This
fact has made me invent the present method.

‘There have been many researches made and
many patents granted for methods of sepa-
rating fibre from gramines plants, but. all of
them describe that a good result is obtained
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if digestion is performed by increasing the .

amount of the combined sulphurous acid.
However, unlike the present invention, none
of them mentions the harm caused by the
presence of hydrogen ion in the cooking
liquor used for the separation of fibre from
this kind of raw material. Also, in the
known methods cooking liquors have consid-
erable concentration, say about twice as great
as that in this invention. Indeed, some even
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contain free sulphurous acid which. is never

allowed to be present in this invention. Fur-
ther, some are used as a mixture with caleium
salt, but calcium bisulphite has its solubility
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- the latter.
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and the

_sists chiefly of
.a_small quantity

decreased by the rising of a temperature due
to the digestion and consequently free sul-
phurous acid is separated, which increases
the concentration of hydrogen ion still more.
This is fundamentally different from the sab-
ject matter of the present invention. The
following is an outline of the preparation of
the cooking liquor and of the operation ac-

cording to this invention :— .

- Firstly, to prepare the cooking liquor, fill
2 wooden vat of the inner capacity of about
320 cubic feet with nearly 250 cubic feet of

fresh water, into which the gas from the sul-.

phur burner is introduced, at the same time
throwing thereinto industrial magmnesium
oxide slowly from the upper part of the vat.
Then, the liquor will be stirred up complete-
ly by the burner gas jetting in the water, so
that magnesite without sinking down acts
easily upon sulphurous acid and gradually
is converted from sulphite into bisulphite
and is dissolved in the liquor as follows ~—

I I m
MgO-vMKSOHMg(HSOx)z—ng(HSOx):-I-HzSO:
During the operation it is desirable to ex-
amine the concentration of magnesia and
sulphurous acid radicle by analyzing the so-
lution in the vat from time to time and to add
magnesia or fresh water to dilute the solu-

tion. Before the whole of magnesia com-

pletes the conversion'of the second stage, that
is to say, when part of it still remains as sul-
phite, the introduction of the gas is stopped
operation is finished. As liquor thus
obtained not containing-free sulphurous acid
yet, does not give out the odor peculiar to
However, the liquor which has
reached the composition of the third stage
even at the slightest, contains free sulphurous
acid and consequently gives out peculiar
sharp smell, which makes it unsuitablé as
the cooking liquor of this invention. Such
being the case, before the completion of the
change of the second stage the liquor con-
magnesium bisulphite with
of magnesium sulphite.
That is to say, it has the constitution of
XMg(HSO;),+YMgSO,. The following is
an example of the estimation of analyzing
the concentration” of the liquor thus ob-
tained :—

First, 21.84 c. c. of #; standard iodine sol
was put in a Mayer flask and the above-men-
tioned liquor diluted ten times was titrated
thereto from a burette. In this case, 24.60
¢. ¢. of the liquor was required to estimate
the total sulphurous acid. Next, when the
quantity of free sulphurous acid contained
in the sample, after iodine was titrated, was
examined with v standard caustic soda solu-
tion using methyl orange as indicater, 81.79

_ ¢. c. of caustic soda solution was required.
65. Now, upon calculating the concentration of

- yery superior quality with the ap
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the liquor with these three numerical values,
Mg(HE0:)3~0.212 mollit. MgB80s=0.010 molit,

The liquor of such concentration is em-
ployed to manufacture paper pulp accord-
ing to this invention.

The following is an example of cooking
methods :—

After filling a digester of the inner capac-
ity of about 240 cu%ic feet with 1,400 lbs. of
air-dried bagasse and closing the digester
tightly, introduce high-pressure steam from
the upper part of the digester and exhaust
air, regulating the supply of the steam prop-
erly. Maintain the temperature of the inte-
rior of the digester at 100~115° C. for nearly
30 to 40 minutes and then stop the introduc-
tion of the steam. The object of this opera-
tion is to drive out air from the pore of the
raw material, vaporize part of the water con-
tained in the raw material and thus fill the
pore with the steam. ’Soon after the above
operation, the cooking liquor is introduced.
Then, the raw material heated over 100° C.
will contact with the liquor and be cooled.
The steam in the pore will be condensed and
form vacuum. Consequently, the liquor will
be sucked into the raw material and permeate
it uniformly. The average capacity of the
liquor thus poured in is 200-210 cubic feet
and its weight is about 13,000-13,650 1bs.
Next, after closing the digester tightly, heat
it with an indirect-heating apparatus in such
a manner that the temperature reaches 150°
C.intwohours. In this case, however rapid-
ly the temperature may be raised, the fibre is
not injured because of the absence of free sul-
phurous acid in the liquor. Upon estimating
the concentration of the liquor in the digester
after this temperature was maintained for
five hours, when the digestion finished, al-
most the whole of useful ingredient, viz. bi-
sulphite radicle (HSO,) was consumed.
Then, to lower the pressure the vapor was ex-
hausted, after which the paper pulp was
taken out from the digester and washeg with
water. The paper pulp thus obtained is of
rance of
light grey color, requiring only 7% of bleach-
ing agent for perfect bleaching.

As the liquor used in this invention, namely
magnesium salt, has great solubility in water,
it can be prepared easily even in the tropical
countries where bagasse is found. Although
its concentration varies according to the raw
material and heating method, it is small for
such material as bagasse which is big in vol-
ume, but is small in weight. For the raw ma-
terial which requires large quantity to fill the
digester, it is usual to use liquor of consider-
able concentration such as contains 0.0150-"
0.250 mol. of magnesium bisulphite and 0.020
mol. or less of magnesium sulphite per litre.
When a heating method in the cooking stage
introduces steam directl ; the cooking liquor
is diluted by the condensed water of the
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steam. Therefore, it is necessary to choose

liquor having the concentration twice as big

as . the -above-mentioned one. The -proper
quantity of the liquor is about 9-10 times as
heavy as the raw material, so far as bagasse

-is concerned. ‘

As stated before, the cooking liquor pre-
pared according to the present invention
never ¢ontains free sulphurous acid, it cannot
only be prepared easily, but there is no fear
of offensive odor produced by sulphur dioxide
or damage done by the smoke gift to the
neighborhood of the factory as is seen in the:
known sulphite process. .Also, in cooking
the paper pulp the fibre is not changed into
brown color owing to the smallness of concen-
tration of hydrogen ion. Consequently, no

" particular attention need be paid even in the
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technical direction. Thus, according to this
invention paper pulp of excellent quality can
be obtained quite easily from the above-men-

- tioned various materials. Such a thing has
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never-been done by the sulphite process.
Claim. - - ' :
Method of manufacturing paper pulp from
bagasse and other gramines plants, charac-
terized by digesting fibrous material of
bagasse and other gramines plants rapidly’
under pressure at a temperature of 100° to
115° (. for between 30 and 40 hours with
solution consisting mainly of magnesium bi-
sulphite (Mg.(HSO;).) with a small quan-
tity of magnesium sulphite (MgSO;) added
so as to absolutely evade the presence of free
sulphurous acid. _ S :
_ In testimony yvhereqf I have affixed my

signature. . .
.TETSUDO HAGIWARA.

45 -

50

55



