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To all whony & ety concern:

Be it known that I, Istpor KITSEE, of the
city and county of Philadelphia, State of Penn-
sylvania, have invented certain new and useful

5 Improvementsin the Production of Pulp Use-
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the [1b111 with the aid of

ful for Paper, of which the lollowmﬂ* 1S 4 Specl-
fication. |

- My invention relates to an improvement in
the production of pulp usei ul for paper and
like purposes.

To-day most of the paper-pulp is 1)101_11100{:1
from wood fiber, and this fiber has to undergo
first the process of boiling or cooking, where-
by the resinous and allied substances and the
intercellulose matter consisting of 11101*;3,;11110
substances are extracted.

The process of extracting as practiced to-
day 1s as follows: The finely-divided chips or
oround wood fibers arc placed in a boiler,
commonly called " digester,” with the addi-

tion of a liguid containing a causticity of about

10~ Baumé. About one gallon of the liquid
is used to every five pounds of the fibers. and
for economy’s sake the causticity is produced
only partially by pure hydrated sodium and
partially by an addition of caustic lime and
carbonate of soda. Thisitem (theitem of ex-
tracting the resinous and other matters from
' a caustic alkali) is
one of the greatest expenses in the produc-
tion of paper out of wood tiber, and it 1s the

~aim of my-invention fo reduce such expense
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to a minimum and yet make the process as
eflicient, 1f not more so, as the process as now
practiced.

Formerly most of the caustic alkali (hy-
drated sodium) used i1n the above-describec
process was produced by chemical action; but
in later days the process of producing this

il

caustic with the aid of the current was sub-
stituted. This process consists therein that

a chlorid of sodium is electrolyzed in an elec-
trolytic apparatus with the aid of the electric
current, producing a caustic and liberating
the chlorm |

Different methods are used to produce the
best results, for it i1s well known to persons
versed in the art that if Lhe proper preca,utious
are not taken so-called ' hypo compounds ”

50 are formed in the negative compartment, de- | ality this compartment re

solid compound by

of hands tiil

- ment contained 1n said boiler.

stroying the usefulness of the product. For
this reason and for other reasons not neces-
sary to enumerate here the production of the
hydrated compound 1s a complicated process,
and the employment of the moving mercury
cathode, whereby the generated sodium 1s
made to produce an amalgam with said mer-
cury, isnow universally practiced. With this

arrangement the amalgam, consisting of the
metallic sodium and mercury, 1s sul'}'imtui
a water-bath, whereby the sodium 1s, as a
drated compound, liberated and dissolved in

to

the water and is then again produced as a
the evaporation of the
water, and in.such solid state the hydrated so-
dium 1s made an article of commerce to be

used In the process of producing pulp out of

fibers. |

The aim of my invention is to obviate all
these intermediate steps, to obviate the neces-
sity of producing an amalgam, of dissolving
out the sodium in the form of a hydrated com-
pound, of evaporating the water, and thereby
regaining the compound as a solid and, in fact,
to ob viate all those intermediate steps whe: rehy

at one place this product has to be produced

state and pass through a number
finally it reaches the paper manu-
facturer: and itis the object of thisinvention
to enable the manufacturer of pulp useful for
paper to produce the necessary causticity in

In 1ts solid ¢

conjunction with the cooking or boiling of Lh(,, |

fiber.

To enable persons versed 1n the art to use
this my invention, I have illustrated in the
drawings the blmplmt form in which Lhe; SR E
may be practiced.

In the drawings, Figure 1 1llusmatus in a
partial section and pa.t'lml side elevation one
form of a digester or boiler embodying my

one of the compartments of said digester.

A is the boiler or digester,

_____ preferably in
the shape and of a construction {LS used to-day,
but with such alterations as are necessary for
the adaptation of the boiler to the process as
will later on be described. B is a compart-
This compart-
yular ‘1’0 eI, 1 n re-
HES

- ment is here shown in tul
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invention, and Fig. 2 1s a sectional view of
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ous cup made of clay or earthenware 1 a man-
ner well known to persons versed in the art;
but as 1t 1s impracticable to make a porous tu-

bular compartment out of one solid piece of
the required dimensions I have illustrated the

preferred form, which consists of a series of
porous sections b, each about one foot long,
these sections formed into one mechanical
unit, with the interposition of the non-porous
formed in a manner so that the ends
of the sectloncs may be cemented into the cavi-
ties with which these ringsare provided; but
as 1t 1s only my purpose to present a practical
device it 1s obvious that the shape and, 1n fact,
the whole ensemble of this compartment may
be varied to suit requirements, the only nec-
essary consideration being that said compart-
ment should be porous enough so as to allow
the ““ions” liberated through the action of

20 the electric current to travel from and into

25

said compartments. The inner space of this
compartment is provided with the concluctor
C. Thiscompartment, as well as the digester
proper, contains the liquid D and the digester
proper also contains the chips or others fibers
(. In fact, the cigester is macde an electro-
lytic apparatus, the conducting-shell of said
digester forming the cathode of said appara-
tus and is therefore provided with the con-

30 ducting-wire K, adapted to be connected to the

35

negative pole of the charging-circuit. The
porous compartment is nothing more or less
than the porous septum generally used in such
electrolytic apparatus wherein the radicals
contained in the compound to be electrolyzed
should be separated from each other, and this
compartment 18 used as the compartment in
which the anode C 1s contained. This anode
1s therefore provided with means to connect

40 the same to the positive pole of the charging-
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circuit.

The liguid to be used 1n this apparatus is
preferably a strong brine-—such, for instance,
as common sea-water or plain water in which
common table-salt {chlorid of sodium) is dis-
solved.

The modus operands of my invention is as
follows: The inner or positive compartment ot
the digesteris then provided with thesalt solu-

tion, and the outer or negative compartment |

1s provided with the fibers to be treated and
in addition thereto with salt solution suffi-
cient to cover the fibers with said liquid. The
digester 1s then hermetically sealed up. The
steam or other source of heat 1s applied and
after a short time the cond uctor C 1s connect-
ect with the positive pole of the source of elec-
tricity, and the conductor I is connected with
the negative pole of said source. A current

6o of electricity will then travel through thée con-

65 1is such that the chlorid of sodium contained:

ductor C, liguid contained in the compartment
contalned in the digester proper, and

B, liquid
will return to the point of starting. The ac-
tion of the electric current on the briny liguid

POSeSs,

775,829

therein is electrolyzed, liberating the chlorin
in the porous compartment and liberating the
sodium, which 1s instantly reacted upon by
the water, producing a hydrated alkali, there-
fore a caustic, in the outer compartment.
This caustic, with the aid of heat and pressure
produced by the steam or other source of heat,
will extract the resinous and intercellulose
matter from the fiber in the same manner as
this matter 1s extracted to-day it the solution
1s made caustic by dissolving the solid alkal
compound 1n common water.

Formerly the digester used to be revolved
or the contents of same otherwise agitated:
but in later days the digester remains station-
ary and the agitation is produced through the
introduction of steam, and it is obvious that
with this my invention either one or the other
of these methods may be practiced.

It is unnecessary for me to state here theex-

act pressureor theexactdegree of temperature
necessary for the proper treatment, because

this pressure and temperature do not need

to differ from the pressure and temperature
now employ ed, and as the same have to vary
Now 1n accor chnce with the quality of the
1ber treated such will also be the case 1f this
my invention 1s substituted.

It is only necessary for me to state that a
density of about one hundred amperes for a
digester of, say, eight feet in diameter by six
feet in depth, 1s suff
but where a stronger causticity in a
Shmter time 18 qumred then the density
should be raised accordingly as required.
The chlorin accumulated in the inner space

of the compartment B may be carried off with

the ald of the pipe F to any desired point, and -

1t is contemplated that this chlorin may he
carried to large vats containing water and
there be used as an agent for bleaching the

pulp coming from the digester after passing

through the usual process of washing.

From this description the simplicity and
cheapness ot the process as compared with the
processes of today will be readily apparent;

but besides this economy this process has va-

rious other advantages, of which I enumerate
the following:

First. The treatment of the raw fiber with
the saline solution, per se, under heat and pres-
sure is of great advantage, and for this reason
I prefer that the electric current should be
applied to the digester after the fiber has been
cooked 1n the briny solution for a certain
time —say aboutone-half hour; but,obviously,
this time may be shortened or lenuthenet, ac-
cording to requirements.

i

Second. Whereas in the process as em-

ployed to-day only one predetermined degree
of causticity can be used at the beginning and
every time interval from the beginning to the
end the usefulness of the Liquid is decreased,
with my process the initial causticity may be

always maintainecd, because the flow of the

cient for all practical pur--
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- eurrent of {,léctricitv can ‘be reguldted so as.
76 & given amount of salt in any
Tt will also ] e noted that inthe proc- |
ess as practiced to-day there must be at the be-

L |

1O

20

to
]

35

40

55

Ho

05

stroyed and

“but 1t 18 obvions

75,829

to electroly
period.

ginning of operations suflicient causticity in

‘ih{‘* 11(11,!("}1" to extract all the resinous and inter-

cetlulose matter from the whole mass of fiber,
and such initial strength of the liquor is detri-
mental to the finer or weaker fibers which are

alwavs with the coarser or stronger fibers.

This mixture of fibers is mostly due to the
fact that the fibers in the heart of the tree are
more tencler than the ones remote therefrom,
and these tender fibers not being able to re-

sist the initial degree of C‘Lustluty are de- |
rendered useless as far as pulping
Wlbh the present

for paper is concerned.
process, however, only sufficient causticity is
produced 11‘111:1.:1111; for successtully acting upon

-le(, fine fibers, and by Umduallv increasing
the electric current the causticity is iner eased |

in order to attack and convert the coarse
fibers. Thus the weak fibers hitherto lost or
destroyed may be successfully acted upon by
the present process and saved. |
Third. Inthe usual processthe whole of the
resinous and allied substances are dissolved in
the liquor, remaining there during the whole

process, thereby contaminating the liguor and

decreasing the usefulness of same. whereas

In my process part of the resinous matter is

carried n its dissolved state into the porous
compartment wherein it is precipitated in its
solid state by means of the acid radical.

Lo persons versed in the art it is well known
that in the electrolyvtic process of chlorid of
socium the liguid must be frequently changed,

for the reason that chemical combinations are
formed which are detrimental in the produec-

tion of a plain hydrate of soda or a plain

chlorin; but such formation is here prevented,

for the reason that the causticity is as soon

as generated taken up by the process of di-

gesting the resinous and allied substances.

I have above mentioned sea-water or a solu-
tion of common salt as the preferred bath for
the raw fiber on account of the cheapness and
rase with which the same may be procured:
that other compounds may
be substituted therefor, the only condition to
be tulfilled being that such compound should
contain an alkali adapted to form in the pres-
ence of water a caustic if released from its
other radical by the electrolytic action of the
electric current.

As 1n such factories as paper-mills the pro-
duction has to go on uninterrupted for a great
length of time, the selection of the pesmm
wndmtm or anode has to be such that the
usual corroding influence of the current or
chlorid shoul
fore where the high price of platinum is not
prohibitive the conductor should consist of
this metal.
may be employed:

but 1n this case the com-

' neutralized or taken up t
g of the resins and other substances can he

]\.EL
-ﬁb

mﬂ ur'm.nt -
9. The process of oxtmcmw resinous and.
mtercellulose matter from W’(}U(]‘v and similar

allied substances from raw fiber,

d not affect the same, and there- :

Otherwise a high class of carbon

- cellulose matt

contents from time to time without mﬁemmm{ -

1ng the stopping of the process.

‘With this process. the causticity of the ]1(1-
uld in which the raw fiber is immersed for

the purpose of producing out of same a pulp
. JJ].“';
ways maintained at the same degree, 1{)1 the

can be, as was hereinbefore mentioned,
reason that just as much causticity as was
hrough Hm dissolv-

produc&d from the briny or other solution
with the aid of the electric current as soon as
this degree of causticity is red
the normal. In other words, thi

S AIOCESs G-

ables the person in charge to raise or lower
the degree of causticity and at any time dur-.

Ny L]lb neriod that the hher 18 subjected to
the action of the hquol  the pur pose of
producting therefrom pul
sible to attain with any o
of great importance.
Havmﬂ now described my invention, what

other process : imd vet,

Telaim ¢ s New, and desire to secure by Le fhers

Pa,tult 18—

&tup wh]c*h C()IISISL% in bimumcr in eomfmt tht‘ ,_

aw fibrous material with the electr olvie in an
clectrolytic apparatus duari
current of electricity is passing through said
apparatus, said electmlvw containing an al-
ancd an acid radical in (*(mlbumtmn Che
l belrm In C:O]]L-:L(‘ mth o1 In

'‘OUS r{mt{rr

fiber, which consists in causing, during the

time that said woody or similar fiber is im-
mersed

in a solution containing an alkaline
salt, said solution to be electrolyzed, thereby

producing from said solution a caustic adapt-.
ed to dissolve out said resinous and other in-

tercellulose matter from said hiber, said fiber
being contained within the negative compart-
ment of an electrolytic apparatus.

- 3. The process of extracting resinous and
which con-
liguid
to the
hng at

sists 1n subjecting the raw fiber in a
containing a chlorid of socla in solution

action of heat and pressure, and- sending
one and the same time a current of clectr 1ctty

through said solution, the raw fiber being con-
mlmd within the neg au ve compartment oi an
electrolytic apparatus.

4. The process of extracting resinous and -

intercellulose matter from raw fiber, which

- consists 1n simultaneously subjecting the raw

fiber to the action of. heat and pressure in a
bath containing a salt of the alkali group,
and sending a current of electricity throuuh
sald bath, thereby producing a causticity
adapted to dissolve said resinous and inter-
oY,

. %

uced beyond

—a feature 1impos-

ne the time that a

the raw fiber being contained

partment B should be provided with means
to enable the person in charge to inspect its:

| .
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W 1th1n the negative compartment of an elec-
trolytic appar atus.

5. Theprocessof converting Wooch“r Or Simi-
lar fiber into pulp, which consists in immers-
ing sald
of sodium in solution, and sendmﬂ' a current
of electricity thl'ough said liquid during.the
time that said fiber is immersed in the same,
said fiber being contained within the negative
compartment of an electrolytic apparatus.

6. The method of producing pulp from raw
fiber, which consists in causing an electrolytic
current to electrolyze a sahne solution 1nto
which said fiber is immersed, thereby caus-
ing said solution to assume a causticity neces-
sary for the production of said pulp, the fiber
being contained in the negative compartment
of an electrolytic apparatus.

7. The process herein described consisting

therein that divided raw wood is subjected to
the action of a saline bath in the negative

compartment of an electrolytic apparatus dur-
ing the time that said saline bath is converted
into a caustic bath through the action of the
electric current.
8. Themethod of producing out of a raw fiber
a pulp useful for paper which consists in sub-
Jectmo' said raw fiber while in thenegative com-
partment of an electrolytic apparatus to heat
and pressurein a liquid containing a compound
adapted to produce a caustic throu oh the elec-
trolyticaction of the electric current and send-
ing such electric current through said liquid.
9 ‘The process of producing pulp useful for
paper out of raw fiber while the latter 1s in
the negative compartment of an electrolytic
apparatus which consists in subjecting the raw
fiber to heat and pressureinabath containing
achlorid of sodium and then electrolyz:mo said
bath without removing said fiber from same.
10. In the process of producing pulp from
raw fiber the following steps: first, treating
the fiber to a bath ha,vmﬂ in solutmn a com-
pound containing an alkall metal, and second,

iher in a liquid containing a chlorid |

iber be-

ing sald fiber from said solution, the

ing contalned within the negative compart-

ment of an electrolytic apparatus.

11. The process of extracting the resinous
and allied substances from raw fiber, which
consists 1n subjecting the fiber to a bath hav-
ing in solution a compound containing an al-
kali metal, and then subjecting said alkali
compound to the action of an electric current
without removing the fiber therefrom, the
fiber being cont&med within the negative com-
partment of an electrolytic &pparatus o

12. The improved process of extracting res-
inous and allied substances from raw bers
which consists in producing by the action of
an electric current the required causticity of
the bath into which the fibers are immersed
during the time that said fibers are immersed

in Sald hath, the fibers being contained with-

1n the neg a,twe compartment ot an electrolytic
apparatus.

13. The improved process ot ];)1“::)(?111011:1'LT pa-
per-pulp, which consists in subjecting the raw
fiber to a saline bath, and, after a predeter-
mined period, subjectlrw the raw fiber while
in the saline bath to the cathode action of an
electric current, whereby the saline bath 1is
converted into a caustic bath.

14. The improved process of pr oducing pa-
per-pulp which consists in subjecting the raw
fiber to the action of heat and pressure in a
saline bath for a predetermmed period of
time, and then changing said saline bath into
a bath containing the necessary causticlty
without removing the fiber therefrom.

In testimony whereot I hereby sign my
name, in the presence of two subscribing wit-
nesses, this 23d day of April, A. D. 1903.

I[SIDOR KITSEE.

Witnesses: _
Kprra P. STILLEY,
CHas. KRESSENBUCH.
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