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This invention relates to the purification of material in a solution containing a “non-car-
cellulosic material and more particularly to the boxylic organic detergent”. Ordinarily, the cook-

production of pulp from fibrous raw materials.

" The invention is suitable, in general, for the
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purification of all types of cellulosic material
such as wood chips, waste papers, straw, cotton
linters, rag stock, rope, bagging, bast fibers such
as ramie, sisal, flax, jute, and pita, and like cel-
lulosic material.

This is a continuation-in-part of my copending
application Serial No. 708,003, filed January 23,
i9349, now Patent No. 1,983,008, issued December

, 1934,
- The principal object of this invention is to

provide an improved process of purifying cellu- -

losic raw materials of the above described char-
acter. ]

" An important object of the invention is to
provide an improved process of converting cellu-
losic raw materials of the above referred to char-
acter into pulp of high guality.

Another object of the Invention is to provide
a process of converting cellulosic raw materials
into pulp wherein the time of treatment and the
amount of pulping chemicals aré substantially
less than in processes of producing pulp hereto-
fore employed.

A further object of the invention is to provide -

a simple and commercially feasible modification

39 of conventional pulp cooking processes as a re-

sult of the use of which pulps are obtained which
are of higher guality than the pulps produced by

- the conventional pulping processes heretofore

employed.

85 A further object of the invention is to produce

a pulp which may be hydrated in materially less
time than is required for hydrating conventional
pulps. )

- A further object of the invention is to provide

40 & soda pulp in which the fibers approximate the

fiber length of sulfite pulp derived from the same
crude filbrous material.

. A further object of the invention is to produce
e pulp of high quality from coniferous woods

45 which have heretofore been considered incapable

of yielding a. commerclally satisfactory grade of
pulp. .

Other objects and advantages of the invention
will become apparent during the course of the

50 following description.

In its broad aspect the present invention con-

sists in treating cellulosic raw materials of the
character referred to above to purify the same
by the removal of resinous, gummy and pectous

56 materials and the like by cooking the cellulosic

ing is conducted in a digester and the cellulosic
material boiled in the treating solution under
pressure, QGenerally, as where the production of
pulp is the object of the process, the cellulesic
material is boiled in a conventional pulp cook-
ing liquor in which is dissolved a minor propor-
tion of a “non-carboxylic organic detergent”.
However, in some instances, a: solution of such &
detergent is used alone at high temperatures for
the removal of resinous, gummy, and pectous
materials, as will more fully hereinafter appear.

As pointed out above, the present invention in-
volves the use of a “non-carboxylic organic
detergent”. This term is intended to cover com-
pounds having the type formuls

MXEXR

wherein M Is hydrogen or an alkli-forming metal,
X is an aéld radicle to which may be linked both
an alkyl group and hydrogen or an aikall-form-
ing metal, and R is an alkyl group.

These non-carboxylic organic detergents are
known in the art and are commercially aveailabie,
several of the more important members of this
class being known to the trade as “Cardinol”,
“Nacconol”, “Igepon”, “Nekal” and “Dreft’.

- All of these compounds are water-soluble and
are particulerly characterized by the fact that

- thelr calcium and magnesium salis are relatively

goluble in water; they are not “salted out” by
brines; their useful properties are not adversely
affected by acids; amﬂ they possess very low sur-

- face tension.

In these compou.nda having the type formula
. MER

M may be either hydrogen or an alksli-forming
metal, as pointed out above. If a particulsr com-
pound having this type formula is used in an acid
medium, M will be hydrogen. If such a com-
pound is used in an alkaline medium, M will be

. .an alkali-forming metsl. The term “alksli-form-

ing metal” is intended to include alkall metals
(including ammonium) and alkaline earth
metals,  In other words, the term is intended to
cover such metals as sodium, potassium, am-
monium, calcium, magnesium and the like,

In these compounds of the foregoing character
which have the type formula set forth above, X
“may be either an organic acid radicle or an in-
organie acid radicle such, for example, as a sulfate
radicle (=80¢), a silicate radicle (=85103, a
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sulfonic acid radicle (—SO:O—), a benzene sul-
fonic acid radicle

Or—

a naphthalene sulfonic acid radicle
\

Oy

or other acid radicle to which may be linked both
an alkyl group and hydrogen or an alkali-forming
metal,

In the above referred to compounds having the
type formula set forth above, R may be derived
from either a normal or an iso-alcohol such as
amyl, lauryl, butyl, propyl, isopropyl, oleyl, iso-
amyl, or like alcohol. )

Among the members of this general class of
“non-carboxylic organic detergents” may be
mentioned for purposes of specific illustration
alkali-forming metal alkyl sulfates, such as so-
dium amyl sulfate; alkyl-substituted naphthalene
sulfonic acids, such as decyl naphthalene sulfonic
acid, or an alkall-forming metal salt thereof;
alkyl-substituted benzene sulfonic acids, such as
amy! benzene sulfonic acid, or an alkali-forming
metal salt thereof; and normal alkyl sulfonic
aclds in which the sulfonic acid radicle is in the
terminal position, such as pentadecyl sulfonic
acid, or an alkali-forming metal salt thereof.

As pointed out above, the present invention con-
templates the use as purifying agents of non-car-
boxylic organic detergents either alone’or in con-
junction with conventional pulping chemicals.
In general, where cellulosic fibrous materials are
digested in a solution of non-carboxylic organic
detergents, it is necessary to use only small

5 amounts of such treating agent, say from 0.1 of

1% to 1% of the agent on the weight of the cellu-
losic material. The amount of water used to pre-
pare the treating solution is generally in the
neighborhood of 5 parts by weight of water to 1
part of the cellulosic material under treatment.
In general, the process comprises cocking the
cellulosic material in such a sclution of the non-
carboxylic organic detergent selected. The mass
may be boiled in an open container but it is pref-
erable to heat the material in a digester under
pressure up to a temperature of say from 140 to
180° C. Purification and pulping of the cellulosic
material is ordinarily effected under such treat-
ment in from 1% to 3 hours.

In ordinary commercial practice where it is
desired to produce strong pulp of high quality,
it 1s advisable to employ the non-carboxylic or-
ganic detergents in conjunction with a conven-
tional pulp-cooking process, such as the scda,
sulfite or sulfate processes. In this modification
of the present invention the pulp-cooking process
is carried out in conventiocnal manner, except as
noted below, and a small amount of a non-carbox-
ylic organic detergent is dissolved in the cooking
liquor, say about 0.2 of 1% of the non-carboxylic
organic detergent on the weight of the cellulosic
material to be treated. Generally, when a non-
carboxylic organic detergent is employed in con-
junction with conventional pulping chemicals, the
amount of the pulping chemicals can be reduced
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approximately 25% and an equal quality of prod-
uct produced. Moreover, when a non-carboxylic
organic detergent is employed in a pulp-cooking
process, the time ordinarily required for effecting
the pulping of the cellulosic material can be cut
approximately 50% and an equal quality of prod-
uct will be secured. In fact, by the practice of
the present invention. a pulp which is stronger
and of better quality than conventional pulps can
be cbtalned because of the reduced amount of
treating chemicals and the shorter cooking in-
volved.

The present invention is of wide application
and several specific examples of modifications of
the process will be set forth below for the purpose
of specific illustration. It is to be understood,
however, that the present invention is not lim-
ited to the particular examples given.

Ezxzample I.—Where it is desired to purify bast
fibers, such as pita, by the use cf a sclution of a
non-carboxylic .organic detergent without other
treating chemicals, approximately 2,000 pounds
of debarked crude pita, or other bast fiber, are
mixed with 5 tons of water and 10 pounds of a
non-carboxylic organic detergent, say sodium
propyl benzene sulfonate, and the mass intro-
duced into a digester, preferably a rotary digester.
The mass is digested at an elevated temperature,
say 170° C., for about 21 hours. The cellulosic
material is then removed from the digester and
washed thoroughly with water. 'The resulting
product is suitable for use as a textile fiber or in
the manufacture of paper.

Example II—Where it is desired to convert
wood into pulp by the use of a solution of a non-
carboxylic organic detergent in the absence of
other treating chemicals, 2,000 pounds of wood
chips may be mixed with 7% tons of water and
about 123, pounds of a non-carboxylic organic
detergent, and the mass digested at a tempera-
ture of approximately 170° C. for about 6 hours,
after which the pulp is removed from the di-
gester and washed. A very strong wood pulp is
produced in this manner.

Example III—~According to this example WOOd
may be pulped according to the conventional soda
process as modified in accordance with the pres-
ent invention. In this modification, 2,000 pounds
of wood chips are mixed with 5 tons of water, 350
pounds of caustic soda and 4 pounds of a non-
carboxylic organic detergent. 'This mass is then
treated in accordance with the conventicnal soda
pulp process except that the time of treatment
should he limited to from 214 to 4 hours. There-
after the treated cellulose material is removed
from the digester and washed thoroughly.

Example IV—When it is desired to produce
wood pulp according to the sulfite process, wood
chips are treated in accordance with the conven-
tional sulfite process but there should be added
to the cooking liquor about 4 pounds of a non-
carboxylic organic detergent per ton of wcod
chips. The mass is digested at an elevated tem-
perature, say 150° C., for about 6 hours. There-
after, the pulp is removed from the digester and
washed thoroughly.

Example V.——According to this example, wood
pulp may be produced according to the sulfate
process, modifled in accordance with the pres-
ent invention. In this modification, 2,000 pounds
of wood chips are mixed with 5 tons of water, 250
pounds of caustic soda, 100 pounds of sodium sul-
fide and about 6 pounds of a non-carboxylic or-
ganic detergent. The mass is cooked in a digester
at about 175° C. for about 2% to 23; hours.
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Thereafter the pulp is removed from the digester
and washed thoroughly.

Ezample VI—According to this example and
the two succeeding examples, waste papers may
be converted into pulp. By the processes de-.
scribed, it is possible to use old kraft, box-board,
wrapping, news and other low grade stock and
produce a pulp which, after bleaching, is sub-
stantially snow-white. In the practice of this
modification of the process, 2,000 pounds of waste
paper are mixed with 5 tons of water, 250 pounds
of caustic soda and 4 pounds of & non-carboxylic
organic detergent. This mass is cooked In a
digester at a temperature of approximately 170° C.
for about 4 hours. Thereafter, the pulp is re-
moved from the digester and washed and bleached

~in the conventional manner,

Exzample VII.—In this modification of the proc-
ess 2,000 pounds of waste paper are mixed with
5 tons of water, b pounds of a non-carboxylic or-
ganic detergent and a conventional sulfite cook-
ing liquor in approximately 12 the amount that
would be used if an equivalent weight of wood

chips were being treated according to a conven-~

tional sulfite cooking process. The resulting mass
is introduced into a digester and cooked at a
temperature of about 150° C. for about 5 hours.
Thereafter, the pulp is removed from the digester
and washed and bleached in the conventlona.l
manner,

Ezample VIII—According to this modification
of the process, approximately 2,000 pounds of
waste paper are mixed with 5 tons of water, 150
pounds of caustic soda, 75 pounds of sodium sul-
fide and 5 pounds of a non-carboxylic organic
detergent. The resulting mass Is cooked in a di-
gester at a temperature of about 170° C. for from
2 to 2% hours. =

Ezample IX—In this example and the re-
maining examples set forth below, there are set
forth several modifications of the present inven-
tion particularly adapted for the purification of
bast fibers such as ramie, sisal, flax, jute &hd the
like, and especfally pita which is the bast fiber
designated in the examples given. In the first
of this group of meodifications of the general
process, approximately 2,000 pounds of crude de-
barked pita in the form in which it is delivered
to the domestic market, are mixed with 5 tons of
water, 200 pounds of caustic sods and 4 pounds
of a ' non-carboxylic organic detergent. This
mass is introduced into & digester where if is
cooked at a temperature of about 160° C. for about
3 hours. Thereafter, the treated cellulose ma-

terial is removed from the digester and washed.

Ezxample X —Crude pita in the form in which
it is supplied to the domestic market is intro-
duced into a digester and heated with llve steam
until the stock is at approximately the boiling
point of water. For each ton of fibrous material
under treatment, approximately 5 to 10 tons of
water are mixed with the stock. The water may
e added separately or the treating solution here-
inafter described may be dissolved in the water.
Assuming that the water has been introduced
into the digester, there is next added a treating
solution which, for each ton of stock under
treatment, may consist of a solution in approxi-
mately 50 gallons of water of say from 30 to 40
pounds of a soluble sulfite, either a normal sulfite
or bi-sulfite, such as normal sodium sulfite, and
from 1 to 10 pounds of a non-carboxylic organic
detergent, say sodium lauryl benzene sulfonate.
The. digester is heated under pressure to elevate
the temperature of the .stock to approxlma.tely

.of fresh water.

3

165° C. The liquor is preferably circulated rap-

idly through the stock by withdrawing it fromx

the lower portion of the digester and introducing
it into the top thereof, preferably spraying it on
to the top of the mass of material under treat-
ment. After treatment for approximately 1.to 2
hours, the liquor is drawn off and the stock is
washed by thoroughly flushing it with an excess
Thereafter, the stock is removed
and dried for use as desired.

Example XI.—According to this example, the
bast fibers under treatment are. prepared and
treated in substantially the same manner as de-
scribed in the preceding example with the excep-

‘tion that the treating solution is made up by dis-
_ solving in approximately 60 gallons of water about

20 to 40 pounds of a:sulfite, say sodium sulfite,
from 5 to 20 pounds of sodium thiosuifate, and
from 1 to 10 pounds of a, non-carboxylic organic
detergent.

Example XII—According to this example,
2,000 pounds of pita or other bast fibers are mixed
with 5 tons of water, 150 pounds of caustic soda,
60 pounds of sodium sulfide and about 5 pounds
of a non-carboxylic organic detergent. The mass
is cooked in the digester at about 160° C. for about

2 hours, after which the cellulosic material is re-.

moved from the digester and washed.
A modification of the process as described

" above, by which purified fibers of unusual strength

may be obtained from cellulosic material of the
character set forth above, consists in cooking the
cellulosic material to be treated in an agueous so-
lution of an alcohol, such as ethyl alcchol, methyl
alcohol, propyl alcohol, glycerol or the like, and
preferably ethyl alcohol, in the presence of a non-
carboxylic fatty detergent. If desired, the treat-
ment may be conducted in the presence of sodium
sulfide or caustic soda. In such case the cooking
may be conducted at a lower temperature.
-An example of the foregoing modification of
the process is as follows:
Wood chips are mixed with about four times
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their weight of a 50% alcohol solution and about -

3% sodium lauryl sulfate on the weight of the
wood chips treated. This mass is digested at
about 190° C. for from 2 fo 4 hours, after which
the cellulosic material is removed from the di-
gester and washed. If 5% of the weight of the
wood - of sodium sulfide or caustic soda is added
to the mass in the digester, the temperature of
digestion may be reduced to about 175° C. As will
be apparent to those skilled in the art, the alco-
hol employed in the foregoing treatment may

-be recovered: and repeatedly reused in the prac-

tice of the process.’

The present invention has numercus practical
advantages as indicated above. From a commer-
cial standpoint, the two principal advantages of
the present process are that the time of treaf-
ment is greatly reduced and there may be a sub-
stantial reduction in the amount of -treating
chemicals required, where the invention is prac-
ticed in conjunction with conventional pulp-cook-
ing processes.

The fundamental reason why the conventional
pulp-cooking processes may be so greatly shori-
ened and the amount of chemicals subject to
substantial reduction when non-carboxylic or-
ganic detergents are employed is that by the use
of these detergents the penetration of the pulping
chemicals into the fibers under treatment is tre-
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mondously increased. - As is well known, crude -

cellulosic fibers are, in general, made up of a
plurality of layers of cellulosic fibers and binding
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material. In the conventional pulping processes,
the treating chemicals act on the outer layer and
dissolve out the binding material after which the
chemicals may act upon the next layer and so on
until the resinous, gummy and pectous material

has been dissolved cut, leaving the cellulose fibers.

free from hinding material. In the conventional
processes, the action of the pulping chemicals on
the several layers which go to make up the com-
posite stalk or fiber bundle is relatively slow due
to the fact that the treating chemical cannot
penetrate into succeeding inner layers until after
the binding material in the outer layers has been
dissolved.

I have discovered that where & non-carboxylic
organic detergent is employed either alone or in
conjunction with a pulping chemieal, the treat-
ing agents. penetrate very rapidly through the
body of the fibrous material, thus permitting ac-

20 tion of the treating agents upon inner layers of

the composite stalk or flber bundle before the
outer layers have been completely dissolved.
Thus, where a non-carboxylic organic detergent
is used In conjunction with a conventional pulp-

‘26 ing material, the resulting liquor wiil penetrate
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the entire fibrous mass many times more rapidly
than a similar liquor not having a non-carboxylic
organic detergent dissolved therein. This has
been clearly demonstrated in numerous compara-
tive “chip tests”.

For example, in conducting one of these tests,
a specimen wood chip approximately 2%; inches
in length was first painted on one end with a
conventional soda cooking liquor in which a dye
had been dissolved for the purpose of permitting
observation of the penetration of the cooking lig-
uor into the chip. This test was conducted in
the cold. It was observed that the penetration
of the soda cooking liguor from one end of the

40 chip to the other was approximately 30 minutes,

Thereafter, a like wood chip specimen was paint-
ed on one end with a sample of the same cook-
ing liquor to which had been added about 0.04 of
1% by weight of sodium lauryl sulfate. This test
was conducted under the same conditions as the
preceding test and it was observed that the solu-

tion penetrated from one end of the chip to the.

other in approximately one minute. In other
words. under the same conditions of operation,

80 the addition of a non-carboxylic organic deter-

gent to a soda cocking liquor increased the speed
of penetration of the liquor approximately thirty
times. :

Other tests were conducted with other cel-
lulosic matlerials to determine the comparative
speed of penetration of pulping liquors with and
without' the addition of non-carboxylic organic
detergents. For example, from one sample of
crude, debarked pita fiber, two balls were made

80 by rolling up the fibers, both balls being of the

same weight and diameter. These were simulta-~
neously dropped on to the surface of two solu-
tions, one of which was a conventional soda cook-

5 ing liquor and the other of which was the same

liquor to which had been added about 0.04¢ of
1% of a non-carboxylic organic detergent on
the weight of the soda cooking liquor. - ‘The time
required for each of the balls to sink to the bot-

7o tom of the container was noted. The ball'which

had been placed on the surface of the cooking
liquor containing a non-carboxylic organic deter-
gent sank almost immediately, the time being
estimated at approximately ‘one-fifth of a sec-

75 ond. However, the ball which had been placed
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on the conventional cooking liquor required ap-
proximately flve seconds for it to sink.
.Numerous comparative tests of the above re-

" ferred to character have repeatedly demonstrated

the great increase in the rate of penetration of

' pulping chemicals resulting from the use of a

non-carboxylic detergent in conjunction there-
with. As a result of this increase in the speed
of penetration of purifying or pulping chemicals
due to the presence of a non-carboxylic organic
detergent, the amount of treating chemicals may
be substantially reduced without adversely af-
fecting the end result. Due to this fact, and also
the fact that the normal time of treatment can
be reduced by approximately 50% without ad-
versely affecting the result, there may be pro-
duced by the present process a product which is
considerably stronger and of better color than a
product prepared from the same raw material by
a conventional process.

Not only does the present invention result in
economy of operation and increase in produc-
tion in a given period of time but it is also to

be observed that the product produced as a re-

sult of the practice of the present process is in
effect a new and distinct product from a prac-
tical and commercial standpoint. For example,
in a particular test wood chips were treated with
a soda cooking liquor according to the conven-
tional soda pulp process with the exception that
the time of treatment was reduced approximate-
1y 50%. and the amount of caustic soda used was
reduced about 25%.  In the cooking liquor had
been dissolved a non-carboxylic organic deter-
gent to the extent of approximately 0.2 of 1% on
the weight of the dry wood chips treated. The
pulp produced by this process, after being sub-

.jected to a conventional bleaching operation,

was submitted for examination by a trained pa-
per chemist who was requested to report on the
type and character of the pulp submitted. This
chemist, after examining the pulp, promptly
commented that it was a good quality of sulfite
pulp, whereas it was, in fact, a soda pulp. Of
course, as is well known, soda pulp is ordinarily
made up of fibers of relatively short length,
whereas the flbers in sulfite pulp are several
times longer than soda pulp fibers, this being due
to the harsher action of the soda cooking liquor
on the fibrous material.

The foregoing test clearly demonstrates an im-
portant feature of the present invention. By the
use of the present invention, a pulp may be pro-
duced according to the soda process in which the
length of fibers approximates the length of the
fibers of sulfite pulp prepared from the same
raw material.

Similarly, when pulp is prepared according to
the sulfite or sulfate processes, modified in ac-
cordance with the present invention, the pulp
which is produced is of materially better -quality
than the pulp.produced from the same raw mate-
rials by conventional sulfite or sulfate processes.
The fibers in such cases are longer and stronger

-and, in particular, the pulp is markedly more

free from shives than is the pulp prepared ac-
cording to conventional sulfite or sulfate proc-
esses. In fact, it has been demonstrated that
the pulp produced in accordance with the pres-
ent invention is substantially completely free
from shives.

Another important characteristic of the pulps
produced in the practice of the present invention
is that the hydration curves for such pulps are
substantially steeper than pulps made from simi-
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lar raw materials by conventional pulping proc-
esses. In other words, the time required. for
hydrating these pulps is materially less than
is required for hydrating pulps produced by con-
ventional pulping processes. )

In the pulping of coniferous woods these non-
carboxylic organic detergents play a very im-
portant function. ‘When they are employed in
a pulp cooking liquor used for producing pulp
from coniferous woods, the gummy reaction prod-
ucts which are formed during the pulping op-
eration are far more rapidly dispersed in the
cooking liquor than is the case when a non-car-
boxylic organic. detergent is not present, with
the result that these gummy reaction products
are more speedily removed from contact with- the
cellulose fibers of the material under treatment.

- Hence, these non-carboxylic organic detergents

20

30

serve not only to hasten the speed with which
the pulping chemical is brought into contact with
the resinous, gummy and pdctous material pres-
ent in the filbrous .stock under treatment but
they also serve to disperse the reaction products

. of these materials with the pulping chemicals and

thereby remove the same from contact with the
cellulose fibers. 'This, of course, accounts in
part for the more rapid operation of the present
process than similar conventional pulping proc-
esses. :

The above referred to rapid dispersion of the
gummy reaction products due to the presence
in the cooking liquor of a non-carboxylic organic
detergent also plays an important part in.con-
nection with the washing of the treated pulp.
Due to the increase in the rate of dispersion, the
washing of the treated pulp is accomplished far
more quickly and effectively than in the case of
pulp prepared from similar raw materials by

. conventional pulping method.
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From s commercial standpoint, the present in-
vention possesses an important advantage in
that it renders commercially possible the pulping
of such conifers as jack-pine, slash-pine and the
like, which are notoriously difficult to pulp satis-
factorily. As is well known, in producing pulp
from such conifers as slash-pine, the difficulty
is ordinarily encountered that a portion of the
resinous and gummy material present is far more
readily soluble than the peortion of such material
which is in and adjacent to the heart of the tree,
with the result that pulp produced from such
woods is generally made up of both under-cooked
and over-cooked fibers, -

Extexsive tests conducted with the above re-
ferred to type of conifers have demonstrated that
by the practice of the present invention the diffl-
culties heretofore encountered in the pulping of
these woods are materially reduced so that it is
now possible to prepare pulp of good quality from
these woods. This appears to be due to the fact
that the non-carboxylic organic detergents em-
ployed with the cooking liquors act upon the
more difficultly soluble resins and gums in such

a manner that they can be removed through. the -

action of the pulping chemicals at substantially
the same rate as the more readily soluble resins
and gums, with the result that the final product
does not contain over-cooked and under-cooked
fibers to anything like the same extent as pulps
prepared from these woods according to conven-
tional processes.  In fact, it has been shown that
pulps prepared from such woods according to the
present invention are of substantially . uniform
fiber characteristics. - Accordingly, by the prac-
tice of the present invention there can be pro-

duced from such conifers as jack-pihe slash-
pine anq the like, pulps which approximate the

quality of pulps produced from the northern de-

ciduous woods. For example, in actual operation
of the present invention pulp produced ' from

slash-pine, by the sulfite brocess, modified to in-"
selude the use of ‘a:non-carboxylic organic deter-

gent in the cooking liquor, was found to be of sub-
stantially the same quality as sulfite pulp pro-
duced according to the conventional sulfite proc-
ess from spruce wood.

While I have described in detail the preferred
practice of my invention and have set forth nu-
merous modifications of the general process, it
is to be understood that the proportions of in-
gredients, arrangement of steps and other details
of procedure may be variously modified without
departing -from. the spirit of the invention or the
scope of the subjoined claims,

I claim:

1. A process of producing pulp from waste paper
which comprises digesting the same in a pulp-

-cooking liquor selected from the group consisting

of soda, sulfite and sulfate cooking liquors, said
cooking lquor having additionally dissolved
therein a penetrant selected from the group com-
prising alkali-forming metal alkyl = suifates;
alkyl substituted naphthalene sulfonic acids and
alkali-forming metal salts thereof; alkyl substi-

tuted benzene sulfonic acids and alkali-forming

metal salts thereof; and normal alkyl sulfonic
acids wherein the sulfonic acid radicle is in the
terminal position and alkali-forming metal salts
thereof.

2. A process of producing pulp from waste paper

which comprises digesting the same in a pulp--

cooking liquor selected from the group consisting
of soda, sulfite and sulfate cooking liquors, in the
presence of a reagent having the type formula

- MXR

wherein M Is selected from the group consist-
ing of hydrogen and alkali-forming metals, X is
an acid radicle to which may be linked both an
alkyl group and hydrogen or an alkali-forming
metal, and R is an alkyl group. °

3. In a process of producing pulp from waste
Paper wherein such material is cooked in 8 boil-

ing cooking liquor having & pulping chemicsal dis-

solved therein, said cooking liguor being selected
from the group consisting of soda, sulfite and
sulfate cooking Mquors, the improvement which
comprises dissolving in the cooking liquor prior
to its becoming spent a penetrant selected from

‘the group comprising alksli-forming metal alkyl

sulfates; alkyl substituted naphthalene sulfonic
acids and alkali-forming metal salts thereof;
alkyl substituted benzene sulfonic acids and al-
kali-forming metal salts thereof; and normal
alkyl sulfonic acids wherein the sulfonic acid rad-
icle is in the terminal position and alkali-forming
metal salts thereof.

4. In a process of producing pulp from waste

' paper wherein such material is cooked in a boiling

cooking -liquor having a pulping chemical dis-
solved therein, said cooking liquor being selected
from the group consisting of soda, sulfite and
sulfate cooking liquors, the improvement which
comprises dissolving in the cooking liquor prior
to its becoming spent a reagent having. the type
formula

MXR

wherein 'M is selected from the group consisting
of hydrogen and alkali-forming metals, X is an
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"acid radicle to which may be linked both an alkyl
group and hydrogen or an alkali-forming metal,
and R is an alkyl group. _

5. The process of purifying waste paper which
comprises cooking the same in a pulping liquor
selected from the group consisting of soda, sul-
fite and sulfate pulp-cooking liguors, in the pres-
ence of a reagent having the type formula

MXR

wherein M is selected from the group consisting
of hydrogen and alkali-forming metals, X is an
acid radicle to which may be linked both an alkyl
group and hydrogen or an alkali-forming metal,
and R is an alkyl group.

FRANCIS H. SNYDER.



