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My invention relates to a process of manu-
facture of pulp from wood, fibrous or cellulose
bearing materials and more particularly to im-
provements in the art of digestion of such mate-
" p rials with chemicals at elevated temperatures

and pressures,

One of the numerous factors to be considered
in the digesting of wood for the manufacture of
pulp is the reihtionship of quantity of cooking

10 liquor required to. effect digestion of a given
quantity of chips in an economic manner. For
example, in the digestion of wood chips, it is
apparent that different batches of chips having

- .substantially the same weight may show con-
15 siderable variation in the bone dry weight of

chips present. Since the quantity of cooking

liquor to be used must be governed by the bone
dry weight of chips, it is obvious that there will
be changes in the liquor ratio with resultant un-
. g9 economic operation from the standpoint of liquor
waste, heat load required and accurate prede-
termination of the cooking time required.

Trrespective of the economic disadvantages of

variation in moisture content, other disadvan-

o5 tages exist with respect to present modes of pulp
manufacture particularly s concerns the attain-
ment of the color desired in the finished pulp:
In the various processes used for manufacturing
pulp from wood, the material is first digested

90 and is then decolorized to produce a white cel-

 lulose. The disadvantage of decolorizing sub-
sequent to the digesting operation lies in the
presence of the large quantities of coloring mat-
ter and other undesirable materials in the wood

85 chips during digestion. I have found that it

y  is preferable: to remove the coloring matters
wholly or. in part before digestion at elevated
temperatures and pressures, inh order to avoid
fixing them within the cellulose.

40 In addition to those features to which I. ha.ve
already referred, the manufacture of a high
grade of pulp such as is produced by the so-
called “Mischterlisch Process” requires a cook-
ing time up to seventy-two hours for a single

45 batch. Generally, the sulphite process employs
a mixture of chemicals consisting of lime water
and sulphur /dioxide which forms a compound
or mixture called “calcium’ bisulphite”. In that
process, a digesting vessel is filled with wood

50 chips and a chemical and, after the cover “is
bolted on, heat is applied slowly. The object
in this is to allow the calcium part of the chem-
ical to penetrate the chips thoroughly before the
temperature is raised sufficiently high to digest

55 the material. This is due to the fact that cel-

(CL. 92—17)

lulosic raw material which is impregnated thor-
oughly with a base will not be adversely af-
fected by the acid cooking liquor at the maxi-
mum temperatures employed in digestion, If the
chips are not thoroughly penetrated with lime 3
or some other base and the digester tempera-
ture is raised to the normal cooking tempera-
tures, the acid part of the chemical will decom-
pose the cellulose as well as the incrustants.

All but one or two hours of the total time re- 10

quired in this process is employed in slowly pen-
etrating the chips with the base and the re- .
mainder in the actual digesting operation where-
in the-acid plays the part of hydrolytic agent.

It will be apparent therefore that if the cellu- 1§

losic raw material were first impregnated with a
base in some rapid and expeditious manner, that
the overall cooking time either in a batch or
continuous process would be materially lessened.

It is an object of my invention to provide a gg
method for obtaining a uniform moisture con-
tent in material to be digested.

It is another object of my invention.to provide
a method for preparing material for treatment
in a digesting zone which will permit more exact o5
determination of the quantities of cooking Uquor
needed in the digesting zone and closer control
of the digesting conditions.

It is a further object of my invention to pro-
vide s method for accurately determining the go
quantity of bone dry material being passed to
the cooking zone in a continuous digesting op-
eration.

It is still another object of my invention to
provide a method for treating material prior to 35
digestion by an acid cooking process which will
thereby secure & very high grade of pulp, and
appreciably reduce the cooking time,

It Is also an object of my invention to provide
& method of treating flbrous or cellulose bear- 40
ing material before a digesting operation to re-
move large quantities. of coloring and other un-
desirable materials in the material whereby an
improved yield of pulp of better strength and
color will be obtained. )

Other and furthér objects of my invention will
appear from the following description and the
appended claims.

In the accompanying drawing which forms g,
part of the instant specification and is to be
read in conjunction therewith and in which like
reference numerals are used to indicate like
parts in the various views;

Figure 1 is an elevation of one mode of ap- 55
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pe.ratus capable of ca.rrying out the process of
my invention.

Pigure 2 is: a. sectional view on. an enlarged
scale of. a portion of the digester and the inlet

- assembly of the apparatus shown in Figure 1.

In general; the establishment of a uniform

" moisture content in wood chips, fibrous or cellu-

lose bearing materials to be digested is carried
out by means: of .a. reciprocating. piston: type of
press such: as-is shown in my Patent No. 1,991,-
244 hearing date on the twelfth day of Febru-
ary, 1935: I prefer to term wood chips in which

& -uniform moisture content has been estab-

lished as being uniformly impregnated. This
will perhaps be:more: easily: understood: by - ref-
erence to a simple illustration. If a block of
wood having & certain. normal moisture content

iz permitted to float in a body of water for a ..

sufficient period of time, the pores or interstices
of the wood will eventually absorb the water

until finally, as a result of complete saturation

or “uniform’ impregnation”, the wood being
water-logged will.sinik, In my process uniform
impregnation is: achieved, but in a much more
rapid manner.

The ‘wood chips or other material to be di-
gested are placed in' the hopper of a: press and
wetted with a liquid which may be either hot

or "cold. Prefera.bly when uniform impregna-.

tion is all that is desired, water will_be used.
The wetted chips: will be compressed by the
force: applied by the piston, the excess lquid
being squeezed out of the chips and the mass
of chips formed: into a dense body of material

confined, by the- restrlctwe choke of the press.

"~ to & uni-directional movement. The applied
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intensity of the: force in ‘conjunction with the
resistance to forward movement caused by the
friction of the choke will force the wetting lig-

uid throughout the pores of the matérial to

thereby: umformly distribute the llquld in_ the
material. .
. As the uniformly’ impregnated material is~
sues from the choke of the press it falls into a
hopper which' is provided at its bottom portion

‘with. & hinged’ gate arranged to open and close

sutomatically to- feed a predetermined weight
of chips from- the hopper. The weight of bone.
dry chips in any. given weight: of uniformly im-
pregnated chips' may easily be determined by

dist{lling the liquid: from' the impregnated chips.
and’ weighing  the bone dry chips remaining.”

Obviously, therefore, for a giveh compressive
force and:a given restrictive action of the choke,
all chips: leaving the press will be uniformly fm-

pregnated and have the same moisture content. :
The weight' of ‘bone. .dry material in the' body

of the :impregnated chips. will thus bear a pre-
cise relation: to the: total: weight' of chips and
liquid contained: in' the ‘chips‘and the amount

“of cooking: liquor required may be readuy a.r-

rived. at.

- The lmpregnated chips are discharged from a-
weighing hopper onto a moving belt which carries. -
the: chips: forward overa weighing device and-

-drops-them into.the hopper of a second press serv-"

ing as the-feeding device for a continuous digester
such as is shown in.my Patent No. 1,991,244 to
which:I have previously referred.

In this second press.the chips are wetted in
the-hopper with a.solution of a: base, preferably

very hot lime water, altHough the solution may .
. be: warm, or .even cold Other  solutions .con-

taining & base such as’ compounds of calcium,

,sodium magneslum potassmm or ammomum,

2,067 480

“from the impregnating zone.

alone or in any mixture with each other, as
economics a.nd other factors may dictate, may

be used as the wetting liquid. 'The plston of

this press applies a compressing force to the
wetted material suficient in conjunction with
the restrictive force of the choke to uniformly
impregnate the chips with the solution of &
base, squeeze the excess liquid from the chips,
and to form an internally unreinforced plug of
a ‘density sufficient of ‘itself to withstand the
pressure existing in the digesting chamber to

“which this press is connected. This press as

well as the first press is provided with a drain

" by which the excess of liquid expressed from
~the material and escaping backwardly around

the swrfaceé of the piston may be withdrawn
The material now

10
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uniformly impregnated with the solution of a -

base is -intermittently advanced by the piston

into the ' digesting chamber of the continuous
digester. The material may be digested in this
chamber with plain sulphur dioxide gas, sul-
phurous acid, bisulphite of lime, or- any acid
cooklng liquor. I prefer to cook with sulphur-

" ous acld made by passing sulphur dioxide into

water. The actual cooking time required in
the digesting chamber will not vary more than
from a few minutes to a few hours, depending
upon the material and process employed, as

compared to the maximum of seventy-two hours

required in the “Mischterlisch Process” previ-
ously referred to while producing an even high-
er grade of pulp than the highest grade pro-
duced by this latter process.

Instead of using water as an impregnating

liquid in the first press my invention &lso con-:

20

25

templates the use of sulphurous or other. acid

to subject the material before digestion to a de-

colorizing operation. The dilute hot acid soli-
tion used will remove a substantial amount of
the coloring matters from the material before
digestion at elevated temperatures and pres-
sures is carrled out. 'The decolorizing may be
effected by either a single or. double pressing
operation.

‘In fhe single pressing operation, a dilute acid

- solution i1s added to the chips at the hopper of
the digester inlet press. The piston compresses:
the chips forcing the acid solution through the

chips and thus dissolving the coloring materials,
The excess of solution containing dissolved col-

oring ‘materials is expressed from the body of.

chips, escapes * backwardly around the piston
and is withdrawn from the impregnating zone
through the drain provided. The acid impreg-
nated pulp is then forced by the piston into: the
digesting chamber of the continuous  digester
and cooked at an- elevated . temperature and

50

55

pressure to form pulp: 'The cooking liquor in: -

this case will contain ‘an alkali, ‘calcium: bisul-
phite for example, and the time of cooking will

60 .

be relatively long. This follows, since in ac-

cordance with usual practice, the calcium part
of the cooking liquor must have time to. pene-

.trate’ the chips before the ‘cooking™ lquor is

brought to the final high temperature.

“In the double pressing operation; the chips are
thoroughly wetted with preferably a hot dilute
acid solution in the hopper of a. first press, the
acid being forced into the chips by the piston;
and the excess with dissolved’ coloring matters

escaping backwardly around the piston and being-

removed through the drain provided. The acid
impregnated chips after- ‘being welighed are then
transferred to the hopper of digester inlet press

85 .
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wherein they are wetted with water to which
‘may.be added small-amounts of -a base. Prefer-

" .gbly, T-employ hot water or sclution of:a base

10

:although 'warm -or even :cold liquid may be-em-
- 'ployed. The piston of ‘the:second press forces

the water or -solution -of :a ‘base through. the

..chips, washing .out additional .amounts .of ithe
.acid ‘with dissolved coloring mastters, the liquid
-expressed and that in:excess escaping backwardly

around the piston -and being .removed .through
‘the drain provided. By.employing a solution -of

-a-base.as the wetting liquid -in .the-second press,

-J-am enabled to- employ a short cooking time

15
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““Merrick Conveyor “Weightometer.”

during the subsequent digesting operation -under

‘heat and pressure. "The chips will be uniformly

“impregnated -with the soliition of a base permit-
‘ting immediate cooking -at ‘high temperature
-with :an -acid .cooking liquor -without :danger of
destruction of ‘the cellulose. 'On the:other hand, -

if T-employ only water -as .a wash liquid in the

second :press, -although additional quantities of
‘coloring -matters will ‘be removed in the second

‘pressing-operation, the. subsequent:cooking oper-
‘ation.must be carried-out with an alkaline .cook-

ing liquor :with .an -appreciably :longer cooking

time. .In -either .case, ‘however, the color -and

-strength - of ‘the resultant pulp will ‘have been

improved by the decolorizing operation.
More particularly. referring :now .to the draw-

ings, .& isteam . engine | - drives. reciprocating

plunger 2 through any sultable transmission of
gearing or the like. .The cellulose bearing ma-

terial :to-be ‘pulped is fed into hopper 3 by any -

suitable ‘means ‘(not .shown). A :supply -pipe 4
which -may be of any desired:shape; ‘supplies-wa-

‘ter for :establishing moisture content -of ‘the
chips-or :sulphurous acid or other bleaching me- -

dium, “the supply “being :controlled -by :valve . §.
The liquid - material :and -the':fibrous :material
which :may be wood ‘chips or: the like, ‘pass
through conduit-6 where they are forced through

-conduit T by-the -plunger:2... The conduit 1.is

provided -with liners: forming..a ‘passageway of-

-constantly -decreasing 'eross -section, to-a-point,
-and ‘then -diverging ‘as will ‘be ‘more ‘fully ‘de-
-seribed hereinafter.
‘squeezed from-the material to be digested, and
is drained through connection 8. ‘The impreg-
nated:material passesinto-a ' hopper:$.and-is-de-

The ' excess ' liquid -is

posited -on :a conveyor belt 19.. The conveyor
belt :is provided with a ‘device (I for weighing

the material. The assembly may be that -which

is ‘made by the Merrick Scale Manufacturing
Company of Passdic, New:Jersey, known .as:the
"The .con-
veyor belt {0 conveys:the material to a hopper 12,

- 'into which pipe ‘{3, controlled by valve {4, leads.
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-provided ~with “liners 22, .23,

-direction :of :movement of :the material.

"Through :pipe 13, I'may inject an glkaline. solu~
‘tlonor water for washing out bleaching acid.
Asteam engine I8 drives reciprocating plunger -

16 through a :suitable transmission :of gears or

‘the ‘like, similar to that -which drives :plunger..2.

A drain 17, similar .to ‘drain ‘8, is provided for

carrying :off the -excess liquid. “The .plunger 8.
‘forces.the-bleached :and preimpregnated: chips:-or
‘other-fibrous ‘material through a passageway 18

which is provided ‘with liners forming -a -cori-
verging-diverging ‘passageway, By referring ‘to
Figure 2, 1t-will be observed that the passageway
418 ‘is ‘formed of ‘three ;sections, 19, 290, :and 21,
and 24. Liner,'szz
is-of -constantly decreasing cross section :in. the

23 'and. 24 .are of .constantly increasing ‘cross sec-

‘tional -area -so ‘that ‘the :assembly forms.a -con-

.digester through connection 32.
.Hquor:may be sulphurous acid for.an acid cook,

-objects :of :my invention.
-method..of .digesting fibrous material to obtain
‘pulp in-which .a uniform moisture content is.obh-
-tained in the material to be .digested. ‘By pre-
;impregnating the digesting materisl.and weigh-

Liners -

‘the passageway |8 shown in Figure 2 is similar
‘to that .of .passageway 1. The preimpregnated

mauaterial :.passes to the digester which comprises

& shell 25 -and :an ‘inner rotary shell 26 which

‘is rotated by .motor 27 through gears 28, 29, 30,
and-ring .gear 31:secured or formed upon rotary

shell 26. . The cooking liquer is injected into the
‘The cooking

or ‘caleium ‘hyposulphite: for an alkaline -cook.

In the case of .an acld cook, water is injected

through pipe 4 for establishing.the moisture con-

“tentof the chips.and the basic solution is in-
Jjected ‘through pipe (3 for impregnating.

In
ithe case .of ~an alkali .cook, sulphurous acid or
other :bleaching .acid is: injected through pipe 4
and water or.a base solution is injected through

-pipe 13 for washing out the bleaching agent.

It -will ‘be seen that I have accomplished the
‘I have.-provided .a

ing :the :same :before passing it into the digester

-8 :more ‘exact .determination of ‘the quantities

of .cooking liquor needed in the digesting zone
can be :made:and . a -closer control of -digesting

.conditions can.be exercised. ‘The cooking time

3

verging-diverging passageway. The structuré of
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isconsiderably . reduced :and 'a very:high grade

of ;pulp 'is .obtained. ‘Large.quantities of color-

ing- matter and .undesirable materials are re-
moved :prior-to-entering ‘the.material -in the .di-

:gesting zone :and :an :improved -yleld ‘is -obtained

:of :pulp-of :better strength and color.
JIt-will'be:understood that certain features s.nd
‘subcombinations. are of -utility :and niay be em-

‘ployed without reference to:other features and
-sub-combinations. This.is contemplated by and

is within ‘the :scope-0f ‘my claims. - It is further

-obvious :that various . changes may ‘be made:in
details swithin the scope-of ‘my claims without
«departing ‘from ithe spirit .of my invention. It
‘1s,’therefore, to be:understood that my invention

is:not to'be limited to the speclﬂc detaus shown

‘and-described.

Having ‘thus deecribed my. lnvention what I

—claimis:

1. ‘A-process:for the manufacture of ‘pulp from

‘fibrous or cellulose bearing material comprising,
‘wetting ‘the :material ‘with .a bleaching liquid,
-.subjecting -a body of the wetted material to a

‘pressure .sufficient to -uniformly impregnate the

:material ‘with -the bleaching.liquid, wetting the
-uniformly “impregnated ~material with a wash
Hquid, ‘subjecting the -uniformly impregnated
‘material -to: & pressure .sufficient :to displace .the
“.greater portion of the bleaching liquid and dis~

solved :matter “with the wash liquid .and -then

-digesting ‘the-material ‘with .a :cooking liquor -to
‘produce pulp .of .improved:color.and strength.

2. .A'process for the manufacture of pulp from

ifibrous .or :cellulose ‘bearing material- comprising,
-uniformly ‘impregnating .the material ;with an
.acid solution :by pressing, impregnating :the acid
‘impregnated ‘material with & “hot base :solution

by :pressing -and then ‘digesting .the material ‘by
‘an:alkaline -process.
‘3. A:process.for the: manufacture:of .pulp from

“fibrous :or- cellulose ‘bearing ‘material .comprising
swetting the material with that. amount of dilute
~acid solution necessary to:completely impregnate
-the material, applying .a compressing ‘force ‘to
‘the wetted material :while -confining the body of
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'matetial to' a uni-directional  restricted move-

ment, ‘said” force having an appliéd intensity
sufficient In' conjunction with the restrictive
force to uniformly impregnate the material with

" the acid solution, wetting the impregnated ma-

terial with a solution containing a baseé, dpply-
ing 'a  compressing force {0 the impregnated
wetted material while confining the body of ma-

_ terial to & 'uni-directional restricted movement

10

15

into 'a’ digesting chamber, -said last mentioned

force having an ‘applied intensity sufficient in
conjunction with the restrictive force to 'uni-
formly impregnate -the matérial- with the- solu-
tion containing a base and form a material body
of high density, and digesting the ‘material
under pressure in the digesting chamber with an
acid cooking liquor to produce pulp of improved

" color and strength.

.20
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4. The process of claim 3, said conﬁned body
of base impregnated material forming an inter-
nally unreinforced plug of a density sufficiently
high to withstand the pressure existing Wlthm
the digesting zone."

5. The process: of claim 3 mcludlng the step
of ‘withdrawing from the zone of impregnation
the liquids.displaced from the materlal durmg
the base impregnating step. .

6.: A process for the manufacture of pulp from
fibrous or cellulose bearing material comprising,
wetting the material with a dilute acid solution,
pressing the wetted material :to impregnate the
material with the acid soluion:and to dissolve
the coloring matter of -the material in the acid

solution, withdrawing the excess liquid and dis~

solved coloring matters: from the impregnating
zone, feeding the acid impregnated material into
a digesting zone and cooking the material
therein with an alkali liquor for a period of time
sufficient to form pulp.of improved strength and
color. .

7. A process for the manufacture of pulp from
fibrous. or cellulose bearing material comprising,
wetting: the material with a hot dilute solution
of ‘sulphurous acid, applying a compressing force

5 to the wetted material while confining the body

of material to a uni-directional restricted move-
ment, into & digesting chamber, said force hav-

2,067,480

ing an applied intensity suficient in conjunction
with the restrictive force to uniformly impreg-
nate the material with the dilute acid solution,
withdrawing the expressed liquid ‘with its dis-

solved coloring material from the impregnating

zone, and digesting the impregnated material in
the digestion chamber with an alkaline cooking
liquor for a period of time sufficient to produce
pulp of improved strength and color.

8. The process of claim 7, said confined body
of acid impregnated material forming an inter-

nally unreinforced plug of a density sufficiently
high to withstand the pressure exxstmg within
the digesting chamber. -

9. A process for the manufacture of pulp from

10
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fibrous or cellulose bearing material comprising,

wetting the material with that amount of liquid
necessary to completely impregnate the material,
applying a compressing force to the wetted ma-
terial while confining the body of material to a
uni-directional restricted movement, said force
having an applied intensity sufficient in conjunc-
tion with the restrictive force to uniformly im-
pregnate  the material with the, liquid, wetting
the impregnated material with a chemical solu~
tion, applying a compressing force to the impreg-
nated wetted material while confining the body
of material to a uni-directional restricted move-
ment into a digesting chamber, said last men-
tioned force having an applied intensity suffi-
cient in conjunction with the restrictive force to
uniformly impregnate the material with the
chemical solution and form a material body of
high density, and digesting the material under
pressure in the digesting chamber with a pre-
determined amount of cooking liquor to produce
pulp of improved color and strength.

10. The process of claim 9, said confined body
of chemically impregnated material forming an
internally unreinforced plug of a-density suffi-
ciently high to withstand the pressure exxsting

within the digesting zone,

11. The process of claim 9, including the step

of withdrawing from the impregnating zones the

liquids displaced from the material during the
impregnating operations.
JOAQUIN JULIO pE 1A ROZA, SR.
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