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No Drawing.

Lo all whom 4t may concern.

Be it known that {0 Toosnas J. TTorens-
sox, analyticad and consolting chemisl, w
suhjeel of Ths SMujesty the King of Kng-

land, and rvesident of Muanchester, England,
whose post-office address 15 No.o 54 Arcade
Chambers, Manchester, Foglind, have -
vented certain new and useful Improve-
ments in Methods of Treating Bagasse, of
which the following 15 o Tull. i ue, and con-
cise spectfication.

My invention relates to a process of treat-
ing bagasse with the objeel 1o sepurate
therefrom a maximum portion of its paper-
making contents with the least expense of
materials and time and of a guality suitable
for making a commercially uscful bagasse
paper.

The invention rests on the discovery I
have made that a bagasse cellulese excel-
lently adapted for paper-making as well as
for other purposes may be obtained by sub-
jecting the bagasse to mild digestive action
and sufficient washing, conducted in such
manner as to avoid the re-combination of
the dissolved gummy or disassociated non-
cellulose constituents of the bagasse with the
pure cellulose thereof, as will be hereinafter
more fully described.

In its simplest form the process comprises
two main steps or stages, the first resulting
in a cellulose pr oduct of subs tantial purity
resembling in appearance the original un-
treated ba«racse but swhich can be compaci ly
shipped in dry form and used as a paper-
malang fiber, and the second stage resulting
in a paper-maker’s half-stuff which may be
converted into a commercially useful paper
in substantially the same manner as half-
stufl made from other materials, and such
paper is found to possess all the desired
qualities of texture and toughness, being
also cheaply produced because “of the abund-
ance and. cheapness of bagasse and the mild-
ness of the process by which it is derived.

One of the primary considerations in the
successful production of paper half-stuff
from bagasse is the cost of the treatment of
the raw material in proportion to the yield
of paper-making cellulose. While the cellu-
lose forms by far the greater part of the
composition of the bagasse, its form or or-
ganization is such that the application of
ordinary reduction processes results in such
extended loss by decomposition and impov-
erishment of material as to render the pro-
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duction of half-stufl or paper on such basis
wholly impracticable from the economical
and commercinl standpoint.

The present impmved process is essen-
tindly charvacterized by the employment of
extremely wild or hriet digestive treatinent
and of very low lamperatinres and pressures,
lower than bhave been used in” any actual
paper making process of which T wim aware,
so that the cost of the treatwent is corre-
spondingly small, while the cellulose yvield
15 higher than can be obtained by the use of
the (‘1(1]1].11\ or any method involving more
protonged and drastic action. The ratio of
the cost of treatinent to the cellulose yield is
ample to establish the new process as a com-
mercinlly practicable and profitable means
for making paper from bagasse. I am en-
abled to accomplish such results with mildly
active solutions, working under low pressure
and temperature, by reason of the manner
in which I conduct the process. DBriefly
stated I subject the bagasse to a series of
partial digestions, in the mild solution, fol-
lowing each digestive treatment with a par-
tlculaxlv thorouOh washing with water.
Thereby, the dissolved impurities (being
impurities only from the paper-making
standpoint) are removed from the remain-
ing material before they can recombine
therewith and such remaining material goes
into the next mild digestion treatment de-
void of such matters and otherwise as clean
as possible. The second treatment, though
mild, operates most effectively under these
conditions to dissolve still more of the so-
called impurities which in turn are likewise
removed before they can recombine and so
on, so that the delicate cellulose of bagasse

is thus ultimately deprived of all its non-.

paper making associates without ever itself
Leing sub;ected to the action of alkali of
sufficient str ength to injure it. The removal
of dissolved 1mp1111tle‘3 so that they do not
become fixed in the cellulose of the remain-
ing mass enables the weak solutions to per-
form effectively the impurity dissolving ef-
fect of stronger solutions and improves the
character of The resulting fibers, as well as
the amount of yield, While, theoretically,
a great number of mild digestions, each fol-
lowed by immediate thoro utrh washing, will
thus give the highest proportlon of yield of
pure cellulose, obvious commercial consid-
erations, particularly that of the time con-
sumed, make it desirable that the number of
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treatments be reduced, even though it be at
the expense of some increase in the strength
of the alkalt employed, and for this reason I
prefer to conduct the process in two main
steps or stages. The first step or stage re-
sults in the cellulose product above referred
to as being suitable to be shipped as a paper-
malking fiber, and such stage may comprise
a single digestive treatment, but preferably
comprises two mild digestive treatments
each followed by thorough washings, con-
stituting a fractional digestion {reatment.
The sccond step or stage, results in half-
stufl, and consists of a short final digestive
treatment calculated to complete the mech-
anical disintegration but still with the use
of very mild solution or solutions and little
Or No pressure.

In carrying out my process I may use
either air-dried bagasse or the wet freshly
crushed bagasse in the condition in which 1t
comes from the crushing rolls, and I prefer
the latter because of the greater convenience
in handling it. TFor the first stage of my

5- process when employing but a single diges-
J > o

tive treatment, I proceed as follows: I place
o ‘quantity of the bagasse in a closed recep-
tacle together with an alkaline solution com-
posed either of carbonate of soda or caustie
soda or a mixture of both of these alkalies
in. water, and then boil the mass under a
meoderate pressure for about an hour. In
treating the ordinary or average grades of
bagasse, the solution should contain an
amount of carbonate of soda or of caustic
soda approximately equal in weight to ten
per cent. of the weight of the bagasse (air
dried), and if a mixture of both alkalies is
employed, a satisfactory proportion is two

and a half per cent. of caustic soda with |

seven and a half per cent. of carbonate of
soda taken with like reference to the weight
of the bagasse, but the percentage of alkali
in the solution may be varied somewhat, de-
pending upon the character of the charge
under treatment, and the kind of alkali, a]{so,
may be adapted to the same condition.

The operator will understand that ba-.

gasse in which the tissues are more refrac-
tory must be treated with a stronger alka-
Iine solution, and will therefore ascertain
whether the carbonate or caustic soda will
give the best results, but in any case the so-
Jution employed is distinctively a weak solu-
tien as compared with the strengths of solu-
tions commonly employed in the production
of half-stuff from wood and other sub-
stances, and in practicing my process it is
always best to use the weakest solution
which suffices to remove the gummy con-
stituents or impurities in about the time
mentioned. The boiling of the mass in the
solution is preferably carried on at a pres-
sure which gives a boiling point of about
100° C. or slightly higher, and while it is
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important that the boiling be done at some
pressure, it is advisable that it should not
Le allowed to exceed ten pounds for any
considerable period.  On the question of
temperature and pressure, also, the operator
must exercise his judgment, taking into con-
sideration that as a general rule the stronger
the alkali the less {emperature s required,
and, in any event, the temperature and pros-
sure are to he kept as low as consistent with
the strength of the allkaline solution and the
character of the charge. During the boiling
operation it 1s also desirable that the solu-
tion be caused to flow or percolate through
the mass uniformly in the same direction
and that the mass be not agitated or dis-
turbed during this stage, as otherwise ball-
mg of the fibrous mass and cousequent im-
perfect reduction is found to result.

The purpose of the mild treatment car-
ried on as above indicated is to dissolve or
disassociate from the cellulose the pectosans,
futs, lignins, minerals and other similar
and gummy impurities, without, however,
aflecting the character of the cellulose itself,
and this first stage of my process Is com-
pleted when such undesired constituents
have been liberated from the cellulose to
such an extent that the greater part of them

may be removed by rinsing. With the pro-

portions as above given, this condition may
be expected to arvise In about an hour’s time
as above stated and may be observed either
by analytical tests—the cellulose showing
itself in substantially unaffected condition
and combined with very little of the other

‘constituents, preferably not more than abont

five per cent.—or, after some experience, by
the appearance and feeling of the mass
itself, the material still retamning its origi-
nal shape without material mechanical dis-
integration, and the fibers remaining in a
¢lean but not fully disintegrated condition.
In carrying out the preferred process in

~which the first main stage thereof comprises
‘two digestive treatments, ¢. e fractional
‘digestion, I place the bagasse in the recep-

tacle and treat it for about thirty minutes

‘with a solution containing about from 21 to

5 per cent. of sodium carbonate at about
100° C. or up to and under a steam pres-
sure of ten pounds. The liquid is then run
off and the charge is further treated for
about thirty minutes with a solution of from
5 per cent. to 73 per cent. of caustic soda at
about the same temperature or steam pres-
sure. Between the two stages the material
should be washed for the purpose above ex-
plained by running water through it. It is
noet wvossible to sufficiently remove the di-
gesting liquor by expressing it from the fiber
without thorough washing.

After treatment in the manner above
indicated, the cellulose must be again
thoroughly washed either in the receptacle
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in which it has been boiled, or after remov-
ing it therefrom in any suitable manner
in order to remove all of the gummy con-
stituents that have been disassociated dur-
ing the previous stage of the process and to

prevent said liberated impurities becoming |

again fixed in the cellulose. A convenient
type of washing machine which may be used,
is one which is somewhat similar in general
principle to a known machine for washing
wool. -~ Tt has two or more compartments
with sieves or perforated walls and the
washing liquid flows through such machine
n the reverse direction to the travel of the
material being washed. The material be-
ing washed is always so treated that it is
not packed or crushed and is transferred
from one compartment to another of the
machine, by suitable rakes, which allow it
to remain in its open shredded condition.
The washed product thus obtained contains
substantially all the cellulose of the origi-
nal bagasse, in a vital and unimpaired con-
dition and constitutes a material suitable
to be dried and stored, or shipped, and from
which a paper half-stuff can be readily
obtained by a second chemical treatment of
simple nature, which constitutes the second
main stage of the process. This treatment
consists in boiling the washed or washed
and dried mass for about cne hour at a tem-
perature not exceeding 100° C., with a solu-
tion containing from about two and a half
to five per cent. by weight of caustic soda
taken with reference to the weight of the
cellulose. The effect of this second treat-
ment is to disintegrate and complete the re-
duction of the bagasse and at the same time
to liberate such remaining gummy materials
or impurities as may still be associated witl
the cellulose, but by reason of its mildness
as well as the low temperature at which
it is carried on, this treatment has no de-
preciative effect upon the .cellulose itself,
and the latter is therefore obtainable at
the conclusion of the process,—and after
washing—in a practically pure state, un-
affected by the caustic action of the alkali.
I believe the remarkable purity and vitality
of the cellulose fibers of my product to be
due as above stated to the removal of the
digesting liquor in which most of the
gummy constituents have been dissolved,
before the process of reduction has reached
a stage in which the impurities contained
dissolved in that liquor can become fixed in
the cellulose fibers.  The said fibers do not,
therefore, require severe and injurious treat-
ment to complete their purification, such
as has hitherto been the case with fibers
that have been so impregnated and which
then become brittle and dead as a conse-
quence of the caustic action and heating.
The cellulose of the pith of bagasse is
extremely susceptible to the action of strong

8

allcali or alkaline salts under high tempera-
tures, more so than other apparently analo-
gous plants and the resul]t of the severe
treatment, such as has been hitherto given
to bagasse, has been that the cellulose of
the pith has been almost totally reduced
and dissolved, while the remaining cellulose,
that from the fibers and rind, has become
brittle and discolored and has deteriorated
through gummy and other impurities which
have been only incompletely removed, be-
coming again fixed in the cellulose as a
result of the severe and prolonged treatment.
The mild treatment given to the bagasse ac-
cording to my invention is of such a nature,
1s continued only to such an extent, and com-
prises washing operations so arranged, that
the impurities of the pith cellulose are ve-
moved without injury to such cellulese,
while the impurities are effectually removed
not from the pith alone but also from the
other tissues as well, without deterioration
of the cellulose of such tissues.

In its preferred form my process is con-
ducted with a somewhat stronger solution
or solutions  for the operations constituting
the first stage of the process than for the
subsequent operation which results in half-
stuff, as I find it desirable to remove the
gummy -constituents as completely as pos-
sible without injuring the cellulose, in the
first instance, but it will be understood that
the less the amount of impurities removed
in the first operation, the stronger will be
the solution required for the final reduction
to half-stufl, and in some cases it may be
that substantially equal strength for both
operations will be most serviceable, depend-
ing upon the kind of paper desired and the
faney of the operator, but such solutions will
not vary substantially from the percentages
hercinabove indicated and in the trade are
weak solutions. '

The apparatus snitable for use in treating
bagasse according to my invention may con-
sist simply of a recepfacle such as may be

-already found in pulp making establish-
‘ments, provided with means for heating it

to the required temperature under the proper
pressure and for keeping up a circulation
through the mass without, however, agitat-
ing it.

Having described my invention, what I
claim and desire to secure by United States
Letters Patent is:

1. A process of obtaining paper-making
cellulose from bagasse, which consists in a
succession of mild digestive treatments of
the bagasse, each treatment being termi-
nated when a portion of the non-cellulose
constituents have been disassociated from
the pure bagasse cellulose and before the
latter becomes appreciably impaired by such
treatment, and being followed by the im-
mediate removal of such disassociated con-
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stituents by washing, substantially as de-
seribed. :

2. A process of obtaining cellulose suit-
able for paper-making from hagasse, which
consists 1 subjecting the hagasse 1o mild
digestive and reducing  {reatmment under
moderate heat and pressure Tor the purpose
and with the result of liberating a portion
of its non-cellulose constituents without in-
juriously affecting the celulose, or decom-
posinng any  substantial  anonnt  thereof,
washing such liberated constituents out of
thie mass before the cellulose fibers hecome
recombined or impregnated therewith and
thereafter repeating such mild  digestive
treatment and waushimge upon the resultant
product until the said non-cellulose con-
stituents have been sufliciently removed.

3. A process of producing half-stufl from
bagasse which consists in  digesting the
bagasse for about one hour in a solution or
solutions containing less than ten per cent.
of alleali, taken with reference to the weight
of the bagasse, and under a pressure above
atmospliere of approximately ten pounds or
less, until the greater part of the constitu-
ents not cellulose has become disassociated
from the hagasse and removable by washing,
washing out said constituents and thereafter
further digesting the mass in a mild diges-
tive solution. A

4. A process of obtaining cellulose suit-
able for paper-making fronm bagasse, which
consists in mildly digesting the bagasse un-
der moderate heat and pressure in a suitable
reducing solution or solutions for such
period of time, depending upon the effect
thereof upon the bagasse, as will suffice to
disassociate or liberate therefrom a portion
of the non-cellulose constituents without
impairing or destroying any substantial
part of the cellulose of the bagasse and then
separating such liberated constituents out of
the mass by thorough ‘washing and before
the said cellulose becomes recombined or im-
pregnated with said non-cellulose constitu-
ents. v

5. A process of obtaining cellulose suit-
able for paper-making from bagasse, which
consists in digesting the bagasge in a mildly
active solution or solutions of moderate tem-
perature and under a pressure above atmos-
phere of approximately ten pounds or less,
continuing such treatment until a portion of
the non-cellulose constituents are disassoci-
dted from the bagasse cellulose but before
the same become appreciably recombined or
impregnated therein and then washing the
said liberated constituents out of the mass
before such recombination or impregnation
takes place.

6. A process of obtaining cellulose suit-
able for paper-making from bagasse consist-
ing first, in digesting the bagasse in a mildly
reducing solution for the purpose of liberat-
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ing a portion of the non-cellulose constitu-

ents thereof, bul without décomposing or in-
juriously affecting the cellulose, second, sub-
jecting the vesultant product to a further
{rentment in a clean, mildly reducing solu-
tion to liberate a further portion of said
non-cellulose constituents, but without in-
juriously aflecting the cellulose, and third,
preventing recombination of such liberated
impurities with the cellulose of the remain-
g mags by washing with water,

T. A process of obtaining cellulose suit-
able for paper-making from bagasse, which
consists m digesting the bagasse in a mild
alkaline solution for about one-half hourata
pressure above atiosphere of approximately
10 1bs. or less, washing the mass, further di-
gesting the mass In a similar solution and
under a similar pressure for about half an
houwr and further washing the mass.

8. A process of producing half-stufl from
bagasse, which consists in fractionally di-
gesting the bagasse in a suitable reducing
solution or solutions under moderate heat
and pressure substantially as set forth, con-
tinuing such treatment to a point where the
greater part of the non-cellulose constitu-
ents has become disassociated or dissolved
therefrom but without permitting the cellu-
lose of the bagasse to become impregnated
with the said dissolved constituents, wash-
ing the bagasse to remove said non-cellulose
constituents, thereby leaving in the remain-
ing mass substantially all the cellulose of
the whole bagasse and thereafter further di-
gesting the washed mass in a clean reducing
solution until reduced to the condition of
half-stuff.

9. A process of producing half-stufl from
bagasse, which consists in fractionally di-
gesting the bagasse in mild solutions until
its non-cellulose constituents have become
disassociated therefrom to such extent that,
of the remaining combined mass about five
per cent. will consist of such constituents,
washing the said disassociated constituents
out of the mass to leave therein all the cellu-
lose of the whole bagasse and then further
digesting the washed mass until reduced to
the condition of half-stufl.

10. The process of obtaining cellulose
from bagasse, which consists in passing a
mild digestive solution in one direction
through the bagasse under pressure of ap-
proximately ten pounds or less until the cel-
lulose becomes disassociated from the re-
maining constituents, and then washing said
constituents out of the same.

In testimony whereof, I have signed my
name to the specification in the presence of
two subscribing witnesses.

THOS. J. HUTCHINSON.
‘Witnesses: :

Geo. Hevs,
Frang A. Heys,
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