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To all whom it may concern:

Be it known that we, JoUN A. JUST, a citi-
zen of Germany, and a resident of the city,
county, and State of New York, and FRANK

5 A. FLETCHER and CALLIE F. GIBES, both
citizens of the United States, and residents of
Watertown, in the county of Jefferson and
State of New York, have invented a new and
Improved Process of Bleaching Mechanically-

io Prepared Wood Pulp and other Raw Vege-
table Fibers; and we do hereby declare the
following to be a full and exact description
thereof. '

Our invention consists in an improved pro-

15 cess of bleaching wood fibers which have been
reduced to pulp by mechanical means, and
other raw vegetable fibers, for the purpose
of manufacturing paper therefrom. Hitherto
these fibers have not been extensively used

20 for this purpose, both because of previous in-
ability to bleach them and on account of their
hardness_and brittleness. By our improved
process the fibers are quickly and economie-
ally bleached withont materially injuring the

25 most delicate fibers, and at the same time are
rendered soft and pliable. In the processes
hitherto tried, and in which heating or boiling
has been resorted to, chlorine, which is al-
ways contained in the bleaching agent, is left

3¢ in-solution in the water in such quantities as
to render the atmosphere very injurious to
the health of the workmen and others who
chance to inhale it, on account of the irrespir-
able character of chlorine gas. Substances

35 containing chlorine are also used in our pro-

cess; but since it is conducted without any

heating or boiling all possible escape of chlo-

rine is prevented, and no injurious effects
result from its practice.

The old and well-known process which has
hitherto been used in endeavoring to bleach
wood pulp consists in preparing oxygen and
applying the same, the oxygen being evolved
by heating a metallic oxide in a clear solution
45 of chloride of lime. This process, however,

fails to bleach raw vegetable fibers and me-

chanieally-prepared wood pulp, althongh it

does bleach all chemically-isolated fibers, snch

asunbleached chemically-prepared wood pulp,
50 rags, cotton, and wastes of the same.

40

1t has long been known that chloride of lime
or water saturated with ehlorine not only re-
fuses to bleach mechanically-separated wood
or vegetable fibers, but, on the contrary, pro-
duces intense colors; and strong acids turn 53
mechanically-prepared wood pulp or raw veg-
etable fibers red in the sunlight, and often
without sunlight in the presence of moisture,
and the slightest trace of iron contained in
any of the materials or vehicles employed in 6o
the bleaching, as in the water or lime, is suf-
ficient to blacken the entire mass in a very
short time. .

The object of our invention is to bleach to a
pure white mechanically-prepared wood pulp 65
and other raw vegetable fibers, and to obtain
the same in a soft and pliable condition and
without the application of heat. Our im-
proved process achieves this result in a prac-
tical, feasible, economical, and efficient man- 7¢
ner. :

In carrying out our process the usual beater-
engine of the paper-mill is preferably em-
ployed, and water is introduced into it in suf-
ficient quantity to carry out the process—say 75
enough to fill the engine about half full. ~An :
emulsion is then introduced into the water in
the engine, eonsisting of a mineral oil and a
basic alkali or alkaline salt or solution there-
of, These latter principles are at the same 8o
time preferably oxidizing agents, and may
therefore be termed  alkaline oxidizing
agents.” The mineral oilemployed is prefer-
ably petrolenm or other oil obtained from the
distillation of coal, and thealkaline oxidizing 85
agent is preferably chloride of lime,or caustic
lime and chlorine solution. Proper propor-
tions of the ingredients of the emulsion are as
follows: Four (4) pounds of petroleum and six
(6) pounds of chloride of lime to each one 9o
hundred (100) pounds,dry weight, of the wood
pulp or other fiber. After the emulsion has
been added to the water and diluted thereby
the wood pulp or other fiber is then introduced
into the engine. The entire massisthen thor- 93
oughly agitated until the emulsion is brought
into uniform and intimate contact with the
fibers throughout. The oily nature of the oil
having disappeared in the preparation of the
emulsion, the emulsion acts’ as a favorable 100
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solvent: of the resinous and gummy materials
which incrust the raw fibers in small- quan-
tities, and as the operation advances it dis-

tinctly betrays its action on the fibers by as-

suming a slight but evident aleoholic and
acetic odor. The wood pulp on becoming sat-
urated by this solution loses its hardnéss and
woody characteristics and becomes soft and
pliable equally, as in the case of chemically-
isolated fibers or rag-stock. With the aid of
chlorine or any oxidizing or deoxidizing agent
present at this stage of the process, the color-
ing-matter existing in the sap substances of
the wood stuff is fully brought out, and is
then bleached pure white by the following
treatment: The wood pulp under treatment
being now saturated with the emulsion dilute
in water, threeto four (3 to 4) pounds of com-
mon salt (sodium chloride) in solution are
added to each one hundred (100)pounds, dry
weight, of the pulp or fiber. This solution
being capable of dissolving alarge quantity of
chlorine gas,thus prevents any possibleescape
ofthesame, which otherwise would expand and
escape into the air, it being set free by the
warmth which is evolved by the process of
bleaching. Thus not only is no chlorine lost,
but injurious effects to the workmen areavoid-
ed, since the chlorine is not mechanically sus-
pended in the mass, but is held dissolved in
the dilute salt solution, and from that 'is ab-
stracted as fast as required, to oxidize in the
process of bleaching. To accelerate the pro-
cess of bleaching, a small quantity of acid,
either vegetable or mineral—such as oxalic
acid, for example—may be added, thus neu-
tralizing alkaline prineiples favorable to oxida-
tion. In bleaching some fibers—such as flax
and jute, for example—the aeid will be found
necessary, but with the wood pulp is not ab-
solutely essential, although preferable. The
proportion of acid which is properly used is
three-quarters of a pound to each one hundred
pounds of the fiber. )

Instead of using an acid for the purpose of
accelerating the process, a small quantity of
sulphate of zine—say two (2) to three (3) pounds
to each one hundred pounds of the pulp—may
beadvantageously substituted as an equivalent
thereof. The sulphate of zinc acts very ener-
getically to decompose the chlorides, and thus
liberate the chlorine, and if the water origi-
nally introduced into the engine at the begin-
ning of the process be warm (say from forty
(40°) to fifty (50°) centigrade) on the comple-
tion of the process the pulp is left in so nearly
a neuatral state that little or no anti-chlorine is
required, since there is at the conclusion lit-
tle or no excess of chlorine.

The next.stage in the process consists in the
introduction into the mass of chloride of lime,
chlorine gas, or water saturated with chlorine
gas, together with a natron salt; or a potas-
sium salt may be substituted for the natron
salt. Thecarbonate orsulphate of one of these
bases is to be preferred. The proper propor-
tions of these ingredients to each one hundred

pounds of pulp or fiber would be between thirty
(30) and forty (40) pounds of the chloride, de-
pending on its strength, and between twelve
(12) and fifteen (15) pounds of the alkali car-
bonate or-sulphate. Upon the incorporation
of these substances with the mass by agitation
in the beater-engine the wood pulp or other
fiber is bleached permanently and perfectly
white, owing to the decomposition of the hypo-
chlorites formed with the above-mentioned
bases. After the bleaching is completed any
excess of chlorine is removed by an anti-chlo-
rine substance—-such as sodiam hyposulphite
or sulphurous-acid solution, for example—and
the product is washed, and is then ready for
being made into paper. ]

In case sulphate of zinc has been used to zc-
celerate the process, there will usually be no
necessity for the nse of anti-chlorine, and hence
the washing may be dispensed with, since wash-
ing is only essential to preventbrownish tints
being given to the pulp by theanti-chlorines.

In carrying out our invention, in practice
we employ a beating-engine which will ma-
nipulateabout five hundred pounds of the pulp
or fiber. The steps of the process carried out
with the preferred ingredients are then as fol-
lows: First, the emulsion composed of pe-
troleum and chloride of lime is introduced;
second, common saltis added; third, an acid
or sulphate of zine is introduced; fourth,
chloride of lime and carbonate of soda are
introduced. After the introduction of each
ingredient the entire mass is thoroughly agi-
tated, so as tc subject every portion of the
mass to the action of the substances used.

We claim as our invention—

1. In the process of bleaching wood pulp
and other fibers, treating the pulp or fiber,for
the purpose of softening the same, with an
emulsion composed of a mineral oil and a basic
alkali, or alkaline salt or solution thereof,sub-
stantially as set forth.

2. In the process of bleaching wood pulp
and other fibers, treating the pulp or fiber,for
the purpose of softening the same, with an

emulsion composed of a mineral oil and an -

alkaline oxidizing agent, substantially as set
forth. '

3. In the process of bleaching wood pulp
and other fibers in which chlorine gas is
evolved, introducing a solution of common
salt, substantially as set forth, whercby the

free chlorine is dissolved and its escape into

the air prevented.

4. In the process of bleaching wood pulp
and other fibers which have by previous stages
been reduced to a soft and pliable condition,
treating the same with an oxidizing agent,to-
gether with an alkali basic salt, substantially
as set forth.

5. The process of bleaching mechanically-
prepared wood pulp and other raw vegetable
fibers, consisting of the following steps: First,
treating the pulp or fibers with an emulsion
composed of a mineral oil and an alkaline oxid-
izing agent; second, adding a solution of com-
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mon salt, and, third, treating the pulp or
fibers with an oxidizing or bleaching agent to-
gether with a basic alkali salt, or solution
thereof, substantially as set forth.

6. The process of bleaching mechanically-
prepared wood pulp and other raw vegetable
fibers, which consists of the following steps:
First, treating the pulp or fiber with an emul-
sion composed of a mineral oil and an alka-
line oxidizing agent; second, adding common
salt; third, adding an acid or its specified
equivalent, and, fourth, treating the result-

ing product with an oxidizing or bleaching

agent, together with a basie alkali salt, or so-

lution thereof, substantially as set forth. 15
" In testimony whereof we affix our signatures

in presence of two witnesses. '

JOHN A. JUST.
FRANK A. FLETCHER.
CALLIE F. GIBBS.

Witnesses:
Gro. H. WALKER,
C. L. Abams,




