Patented Dec. 9, 1947

2,432,129

UNITED STATES PATENT OFFICE

2,432,129

METHOD OF IMPROVING THE PROCESSING
OF REFINED CHEMICAL PULP INTO VIS-

COSE

Paul Henry Schlosser, Kenneth Russell Gray, and
Louis Schroer Keyser, Shelton, Wash., assign-
ors to Rayonier Incorporated, Shelton, Wash.,
a corporation of Delaware

No Drawing. Application Qctober 16, 1943,
Serial No. 506,584

14 Claims. (CL 260—217)

1

This invention relates to the production of cel-
lulosic products, and has for its genera] object
the provision of certain improvements in CaITY-
Ing out one or more of the processing steps in
the production of such products. The invention
Is of special advantage in the preparation and
processing of viscose derived from chemically
prepared wood pulp, and in this connection aims
to improve the steps of shredding and filtering.
The invention provides a method of processing
chemical wood pulp comprising the incorpora-
tion of an aliphatic alcohol with from 7 to 18
carbon atoms in the pulp prior to the completion
of shredding. The invention also provides, as a
new article of manufacture, a chemically pre-
pared wood pulp product having incorporated
therein an aliphatic alcohol with from 7 to 18
carbon atoms.

Chemically prepared wood pulps are extensively
used in the industrial arts for the production of
such cellulosic products as rayon and other syn-
thetic fibers, nitrocellulose, cellulose acetate, cel-
lulose ethers, Cellophane and similar cellulosic
films or sheets, etc. Wood pulp is commonly pre-
pared and marketed in sheet form, and comminu-
tion or shredding is customarily one of the ini-
tial steps in its subsequent processing. When
wood pulp is used in bulk form, either wet or
dry, shredding or comminution is frequently a
step involved in the subsequent processing. Since
such subsequent processing usually involves the
conversion of the cellulose of the wood pulp to
some cellulose derivative and the solution of the
derivative in a suitable solvent, the purpose of
shredding is to break down the sheet into g fluffy
mass or crumb in which the individual fibers will
be suitably exposed to the action of the deriva-
tive-forming reagent or reagents, Thus, for ex-
ample, in the production of viscose, the wood
pulp sheet is customarily steeped in a caustic
soda solution to form alkali cellulose, and the
alkall cellulose, after pressing and while still in
sheet form, is shredded or comminuted to prop-
erly prepare the cellulose fibers for the xanthat-
ing reaction with carbon bisulfide. The result-
ing sodium cellulose xanthate is dissolved in di-
lute caustic soda to form the solution commonly
known as viscose, which is opacified if desired,
filtered, and spun into filaments,

Normal dissolving wood pulps in present use
consist mainly of cellulose, but contain appreci-
able amounts of noncellulosic impurities, such as
hemicelluloses, fats, resins, waxes, etc. One of
the main objects in the manufacture of a highly
refined dissolving pulp is to remove as much as
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possible of the noncellulosic impurities, so that a
whiter, purer pulp results, which is capable, in
the manufacture of rayon, of producing a higher
grade yarn.

We find, however, that not all of the non-
cellulosic impurities which can bs removed are
undesirable, and in fact, certain of such impuri-
ties, normally present in small amounts, are high-
ly beneficial in aiding the processing of the pulp
into viscose, especially as regards the step of
shredding the alkall cellulose. 'The beneficial
impurities which aid the shredding operation are

- probably of the nature of fiber Jubricants which

permit the steeped and pressed pulp to be thor-
oughly shredded into a fluffy condition more
readily and without mechanical damage to the
alkali cellulose flbers, which would cause them
to react Incompletely with carbon bisulfide. In
a pulp which has not been highly refined, most
of these beneficial impurities constitute a portion
of the materials removable by organic solvents,
as for example, ether, benzene, alcohol, ete.
These beneficial impurities, often loosely termed
“resins,” are mainly of the nature of waxes, fats
and resins, the latter often being present in a
relatively small amount.

In theory, the problem of making a good pulp
could be solved by removing all the undesirable
impurities while retaining those impurities which
facilitate the shredding operation by lubricating
the fibers or otherwise. In practice, such a
clean~-cut separation is difficult to accomplish di-
rectly. We have discovered that better results
are obtainable by removing most or all of the
impurities, including those which serve bene-
ficially as lubricants to the alkali cellulose fibers
during shredding, and then adding to the pulp or
to the alkali cellulose prior to the completion of
shredding a sufficient amount of a material of a
class entirely different from the natural impuri-
ties originally present, and which greatly aids
the steps of shredding and filtering.

White, highly purified or refined wood pulps
are very advantageous for the production of high
grade rayon yarns of superior strength and color,
and for this reason, are highly esteemed by the
trade. Such highly refined pulps are in general
characterized by having an ether extract of about
0.15% or less where such values refer to the
amount of natural ether-extractable material Jeft
In the pulp after the purification processes.
When the pulp is to be processed into viscose by
normal rayon processing conditions, our inven-
tion is particularly applicable to such highly re-
fined pulps containing not more than about 0.15%
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of ether-extractable material, and {ncreasingly so
as the ether extract approaches zero. It may be
applied with marked advantages to the process-
ing of dissolving pulps containing up to 0.30%
of ether-extractable material, when processing
conditions are used involving the pressing of the
steeped alkali cellulose to low press ratios and
xanthating with minimum or near minimum
amounts of carbon bisulphide. This is of espe-
clal importance in the manufacture of such
products as transparent 8im and staple fiber by
the viscose process.

The surface-active portion of the beneficial
impurities, naturally present as such in the re-
fined pulps or formed during the processing, are
predominately of the general class known s8s
anion-active materials.

We have discovered that a class of nonionic
compounds, namely aliphatic alcohols with 7 to 18
carbon atoms, give important results in the proc-
essing of chemical pulp. In general, the com-
pounds which we have discovered for use in our
invention are more effective and more stable
in regard to deterioration by ageing than the
beneficial portion of the naturally occurring
impurities. This property becomes important in
those cases where wood pulp subject to such de-
terioration must be stored over a considerable
period of time. Based on these discoveries, our
invention Involves improving the inherent prop-
erties of the wood pulp as well as one or more of
the processing steps In the production of cellu-
losic products from chemically prepared wood
pulp by carrying out one or more of the processing
steps in the presence of an aliphatic alcohol with
from 7 to 18 carbon atoms. When applied to the
preparation and processing of viscose derived
from chemically prepared wood pulp, the inven-
tion particularly involves carrying out the shred-
ding of the alkall cellulose, or at least the final
stage of shredding, and the filtration of the vis-
cose in the presence of the aliphatic alcohol.

Aliphatic alcohols are considered as that class
of organic compounds comprising the mono hy-
droxyl derivatives of the parafin hydrocarbons.
A general structural formula covering all aliphatic
alcohols is

R\

R'—C—OH

R 4
where the substituents as represented by R, R’,
and R’’ may be any aliphatic radicals or hydrogen.

If two of the substituents are hydrogen, then the
alcohol is considered a primary alcohol. One

‘hydrogen on the carbon atom gives a secondary

alcohol while the presence of no hydrogens on
the carbon atom results in a tertiary alcohol.
Certain members of these three types of alcohols
are effective in the practice of the invention.

The compounds which we have found to be
effective and suitable in the practice of our inven-
tion are the aliphatic alcohols, either primary,
secondary or tertiary saturated or unsaturated
and having from 7-18 carbon atoms. The most
preferred class, with regard to both effectiveness
and stability in ageing of the pulp, are the satu-
rated aliphatic alcohols within the range of 7-18
carbon atoms and melting below 25° C.

All of the alcohols of the invention are suffi-
ciently non-volatile to remain in the pulp so
treated over long periods of time. The lower
numbers of the series do, however, possess sufi-
clent vapor pressure so that they impart to pulp
treated with them a pronounced odor. Thus,
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where lack of odor is a consideration, it will
usually in practice be preferred to use those mem-
bers within the series having at least 10 carbon
atoms.

Among the alcohols which we have used suc-
cessively in practicing our invention are the fol-
lowing: heptadecanol (3,9-diethyltridecanol-6),
tetradecanol (7-ethyl-2-methylundecanol-4), un-
decanol (5-ethylnonanol-2), n-lauryl alcohol,
decanol, and octyl alcohol (2-ethyl hexanoD.
Three of the compounds which we have found
to be most effective are 7-ethyl-2-methylundec-
anol-4, n-lauryl alcohol and octyl alcohol.

All of the compounds listed above are commer-
cially available and technical grades function In
essentially the same manner as the pure com-
pounds.

The application of the compounds to the pulp
may be accomplished by use of a solution of the
compound In a satisfactory organic solvent but
more practically by use of an aqueous emulsion.
The preparation of such an aqueous emulsion
may be effected by any appropriate procedure
common to the art, but our preferred method is
to dissolve the alcohol in ordinary commercial
grade ethyl alcohol (forming a 5 to 156% solution)
and then to pour this solution into a large volume
of water containing about 5% (based on the
welght of the added substantially non-volatile
alcohol) of an alkyl aryl sulphonate such as
“gantomerse No. 3” or other suitable emulsifying
agent. A suspension or emulsion so prepared is
suffictently stable for application to a pulp sheet
and may be applied by spraying or by means of
a rotating roll partly immersed in the emulsion,
as described elsewhere in more detail.

For application during the shredding operation,
the compounds may be sprayed directly onto the
alkali cellulose as a concentrated solution in a
suitable organic solvent—preferably a water mis-
cible, volatile solvent such as ethyl alcohol or iso-
propanol. The compounds may also be sprayed
or otherwise distributed on the alkali cellulose
without the use of solvents in their normal liquid
or melted states. We have discovered that esters
of the alcohols of the invention which decompose
in the presence of caustic soda may be likewise
used since they liberate the compounds of the
invention during the steeping and ageing periods
and thus in eftect add them to the alkali cellulose
prior to the completion of shredding.

Octyl alcohol (2-ethyl hexanol) is one of the
most effective agents of the invention. When
applied to the pulp a8 such, however, it has the
disadvantage that the pulp treated with it has
a noticeable odor during storage. Thus, as re-
gards the application of octyl alcohol, we prefer
t0 add it in the form of the dioctyl ester of
sodium sulphosuccinate (“Aerosol OT”) in which
form it has the advantage of being water soluble

. and non-odoriferous. This compound then de-
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composes either largely or wholly during the
steeping and agelng periods and thus in effect
adds octyl alcohol (2-ethyl hexanol) to the alkali
cellulose prior to the completion of shredding.
The other alcohols of the invention may be also
similarly applied using water soluble esters of
sodium sulphosuccinate or other innocuous com-
pounds.

While highly refined wood pulps are advanta-
geous for the production of high grade rayon
yarns of superior strength and color, the reaction
of the shredded alkali cellulose from such pulps
with carbon bisulfide is frequently incomplete.
This impairment in the xanthating activity of
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the shredded alkall cellulose is due to some dam-
age to the fibers during the shredding operation
or to incomplete comminution or to formation
of compressed fiber bundles. In the case of the
conventional shredder having revolving blades
coacting with a stationary saddle bar, the tend-
ency for such damage is especially great if the
clearance between the revolving blades and the
saddle bar is a little less than the correct value.
In an extreme case, with a very highly refined
pulp, shredding, even under optimum conditions,
may produce a shredded pulp which xanthates
less completely than if the alkali cellulose were
not shredded at all. In other cases, it is possible
to obtain reasonably satisfactory shredding of the
alkali cellulose from highly refined pulps by ad-
justing the shredder clearance and by experi-
menting to find the optimum shredding time for
the particular pulp and particular shredder. In
this manner it is possible in some cases to obtain
almost as complete a degree of xanthation of the
shredded alkali cellulose from a highly refined
pulp as would be obtalned with the shredded
alkali cellulose from a less pure pulp. But the
necessity of constant supervision and adjustment
to assure optimum shredding conditions makes
the shredding of highly refined pulps tco sen-
sitive for satisfactory commercial practice. Fur-
thermore, even with the most careful supervision,
such very pure pulps would not give satisfactory
Altering viscose solutions in the event of using
low press ratios and near minimum amounts of
carbon bisulphide. The shredding of the alkali
cellulose from highly refined pulps, or even from
less pure pulp in the event of using low press
ratios and near minimum amounts of CSy, is
improved, in our invention, by carrying out the
shredding operation in the presence of ar ali-
phatic alcohol of 7-18 carbon atoms which may
be added to the pulp prior to use in the viscose
process or to the alkali cellulose prior to the
completion of shredding. The improvement in
shredding produces a shredded alkall cellulose
which reacts substantially completely with car-
bon bisulfide, and the resulting viscose is com-
paratively free of unreacted fibers and filtration
proceeds more rapidly and economically.

In the usual viscose process the sheets are first
subjected to a steeping step to convert the cel-

lulose to alkall cellulose, and the pressed sheets !

of alkali cellulose are then shredded to form a
fluffy mass of fibers. (By “normal” press ratios
in this application are meant ratios of pressed
alkali cellulose to air dry pulp of about 2.8-3.0
or higher. By “low” ratios are meant values of
about 2.8-2.5 or lower, and especially those not
exceeding 2.7.) The fluffy mass is xanthated, dis-
solved in dilute causic soda and the solution
commonly known as viscose flltered to remove
undissolved flbers and gel-like materials, and
ripened to impart the desired properties for sat-
isfactory spinning.

The most practical and economical manner of
securing the desired presence of the aliphatic
alcohols of our invention during the shredding
of the alkall cellulose and during the filtration
of the viscose iIs to incorporate the aliphatic al-
cohol in the wood pulp. This may be advanta-
geously effected by adding the aliphatic alcohol
to the pulp on the sheet-forming machine sub-
sequent to sheet formation but prior to complete
drying, by spraying the pulp sheet with an aque-
ous emulsion of the compound or by means of
& rotating roll partly immersed {n such an emul-
slon. If desired, the aliphatic alcohols of the
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invention may be incorporated in the pulp prior
to sheet formation, as for example, by adding
the agent to a suspension of pulp in water in
& stock chest. 1In the latter case, the white water
may in some Instances be advantageously re-
circulated in order to prevent loss of the agent
when eliminating water in sheet formation.
This, however, will not always be necessary. In
any case, there is produced a chemically pre-
pared wood pulp product having an aliphatic
alcohol with from 7-18 carbon atoms incorpo-
rated therein. When the aliphatic alcohol is so
incorporated in the wood pulp, by the manufac-
turer thereof, the pulp comes to the rayon manu-
facturer in a form calculated to secure the full
advantages of the invention in the preparation
and processing of the viscose into rayon yarns,
transparent fllms, staple fiber or the like.

The amount of the aliphatic alcohols used in
the practice of the invention is relatively small,
ranging from 0.01 to 0.25%, and preferably from
0.02 to 0.10%, by weight on the bone dry weight
of the wood pulp used, when the agent is incorpo-
rated In or added to the pulp or to the alkali
cellulose. So far as the objectives of the inven-
tion are concerned, there is little if any improve-
ment by increasing the amount of aliphatic al-
cohol above 0.25% and such higher amounts fre-
quently give rise to certaln disadvantages.
These disadvantages include the causing of ex-
cessive softness in the sheet, resulting in me-
chanical difficulties in steeping, excessive ball
formation in xanthation, difficulties in the dis-
solving operation due both to the excessive ball
formation in the xanthating step and due to
excessive foaming In the viscose solution. Also
there may be considerable difficulty in obtaining
& completely deaerated viscose which s absolutely
necessary for satisfactory spinning. Higher con-
centrations of the aliphatic alcohols may also
cause excessive turbidity of the viscose and may
even cause poor filtration by separation of the
aliphatic alcohol from the viscose. Also in the
event of using unduly high proportions of the
aliphatic alcohols the flnal regenerated cellu-
lose product will tend to be “delustered” and of

. lower strength.
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While it is our preferred practice to incorpo-
rate the aliphatic alcohol in the wood pulp, more
particularly refined pulp containing not more
than about 0.30% of ether-extractable material,
and for rayon purposes of rayon yarn prefer-
ably not more than 0.15% of ether-extractable
matter, the presence of the compound during
the processing steps of shredding may be secured
in any other appropriate manner. Moreover,
when the pulp is in sheet form, the compound
need not be Incorporated in every sheet, but may
be incorporated in only alternate sheets, or other-
wise distributed throughout the pulp. It may be
added to only a portion of the pulp in whatever
form it is marketed. Alternatively, the com-
pound may be sprayed upon or otherwise suit-
ably added to all or a portion of the alkali cel-
lulose prior to shredding or prior to the comple-
tion of shredding. However, we believe it will
generally be found more advantageous to in-
corporate the aliphatic alcohol in the Initial wood
pulp product, both as a matter of convenience
and economy in preparing and processing the
viscose, and because a very uniform distribu-
tion of the compound during shredding and in
the final viscose is easily attained.

When the invention is practiced for effecting
the hereinbefore-mentioned improvements in
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shredding, certain further economies are effected
in the subsequent steps of xanthating, dissolv-
ing, and filtering. In viscose solutions there is
usually & certain amount of undissolved fibers
and gel-lke material due to the incomplete re-
action of the cellulose with the carbon bisulfide
during xanthation. Prior to spinning, the viscose
solutions are filtered several times to remove
these gels and undissolved fibers. In the event
that the viscose solutions contain excessive
amounts of undissolved and partially dissolved
fibers, filtration is an expensive operation. In
such cases the filters become rapldly clogged and
the filter media must be changed frequently in
order that the viscose will pass through in a
reasonable time. Frequent changing of the filter
media is expensive, not only as regards consump-
tion of filter cloth bug also in view of the very
considerable amount of labor involved and also
since a certain amount of viscose is lost every
time the filter is opened. Furthermore, when
the viscose solutions contain very large propor-
tions of gel-like material, filtration is usually not
altogether satisfactory in that some of the smaller
gel-like particles tend to pass through the pores
of the cloth with adverse effect upon the spin-
ning operation. It has heretofore been the prac-
tice in the viscose industry, when processing
pulps which tend to yield viscose solutions high
in undissolved material and having poor filtra-
tion properties, to minimize such difficulties by
carrying out the xanthation with amounts of
carbon bisulfide considerably in excess of that
normally required. Use of excess carbon blsul-
fide is expensive and in addition is technically
undesirable in that it may adversely affect cer-
tain properties such as the ripening of the vis-
cose and yarn characteristics. We have found
that when processing purified pulps which would
normally tend to give poorly filtering viscose solu-
tions, the addition of minute amounts of the
aliphatic alcohols of the invention so improves
the shredding operation that the alkali cellulose
subsequently reacts much more completely with
carbon bisulfide and ylelds a viscose solution very
free from undissolved and partially dissolved cel-
lulose particles and having good filtration prop-
erties. 'This result can be accomplished not only
without the use of excess carbon bisulfide, but
in many cases satisfactory viscose solutions can
be obtained using amounts of carbon bisu'fide
very substantially less than the amounts nor-
mally required.

We claim: .

1. The method of improving the processing of
refined chemical pulp containing not more than
0.30% ether-extractable matter into viscose com-
prising adding to one of the viscose-forming ma-
terials at a stage prior to completion of shred-
ding an aliphatic alcohol having from 7-18 car-

bon atoms, said alcohol being added In a range

from 0.01% to 0.25% by welght, such percentages
being based on the weight of the bone dry pulp.

2. The method of improving the manufacture
of shredded alkall cellulose from refined chemi-
cal pulp containing not more than 0.30% ether-
extractable matter comprising adding to one of
the alkali cellulose-forming materials at a stage
prior to the completion of shredding an aliphatic
alcohol having from 7-18 carbon atoms, said alco-
hol being added in a range from 0.01% to 0.25%
by weight, such percentages being based on the
weight of the bone dry pulp.

3. The method of improving the processing of
refined chemical pulp containing not more than
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0.30% ether-extractable matter into viscose com-
prising adding to such refined chemical pulp prior
to use in the viscose process an aliphatic alcohol -
having from 7-18 carbon atoms, sald alcohol be-
ing added in a range from 0.01% to 0256% by
welght, such percentages being based on the bone
dry weight of the pulp. .

4. As a new article of manufacture, a refined
chemical pulp product containing not more than
0.30% of natural ether-extractable matter and
having incorporated therein an aliphatic alcohol
having from 7-18 carbon atoms, the amount of
the incorporated alcohol being from 0.01% to
0.25% by weight, such percentages being based
on the hone dry weight of the pulp.

5. The method of improving the processing of
refined chemieal pulp containing not more than
0.30% ether-extractable matter into viscose com- )
prising adding to one of the viscose-forming ma-
terials at a stage prior to completion of shredding
a saturated aliphatic alcohol within the range of
7-18 carbon atoms and melting below 25° C., sald
aliphatic alcohol being added in a range from
0.01% to 0.25% by weight, such percentages be-
ing based on the welght of the bone dry pulp.

6. The method of improving the manufacture
of shredded alkali cellulose from refined chemical
pulp containing not more than 0.30% ether-ex-
tractable matter comprising adding to one of the
alkali cellulose forming materials at a stage prior
to the completion of shredding a saturated ali-

_ phatic alcohol within the range of 7-18 carbon
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atoms and melting below 25° C., said alcohol being
added in a range from 0.01% to 0.25%, such per-
centages being based on the weight of the bone
dry pulp,

7. The method of improving the processing of
refined chemical pulp containing not more than
0.30% ether-extractable matter into viscose com-
prising adding to such refined chemical pulp prior
to use in the viscose process a saturated aliphatic
alcohol within the range of 7-18 carbon atoms
and melting below 25° C., said alcohol being added
in 8 range from 0.019% to 0.25% by weight, such
percentages being based on the bone dry weight of
the pulp.

8. As a new article of manufacture, & refined
chemical pulp product’ containing not more than
0.30% of natural ether-extractable matter and
having incorporated therein g saturated aliphatic
alcohol within the range of 7-18 carbon atoms and
melting below 25° C., the amount of the incorpo-
rated alcohol being from 0.01% to 0.25% by
welght on the bone dry pulp,

9. The method of improving the processing of
refined chemical pulp containing not more than
0.309% ether-extractable matter into viscese com-
prising adding to one of the viscose-forming ma-
terials at a stage prior to completion of shred-
ding n-lauryl alcohol in a range from 0.01% to
0.25% by weight, such percentages being based on
the weight of the bone dry pulp.

10. The method of improving the processing of
refined chemical pulp containing not more than
0.30% ether-extractable matter into viscose com-
prising adding to such refined chemical pulp prior
to use in the viscose process n-lauryl alcohol in &
range from 0.01% to 0.25% by weight, such per-
centages being based on the bone dry weight of
the pulp.

11. The method of improving the processing of
refined chemical pulp containing not more than
0.309 ether-extractable matter into viscose com-
prising adding to one of the viscose-forming ma-
terlals at & stage prior to completion of shred-
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ding 7-ethyl-2-methylundecanol-4 in a range
from 0.01% to 0.25% by weight, such percentages
being based on the weight of the bone dry pulp.
12, The method of improving the processing of
refined chemical pulp containing not more than
0.30% ether-extractable matter into viscose com-
prising adding to such refined chemical pulp prior
to use in the viscose process 7-ethyl-2-methyl-
undecanol-4 in a range from 0.01% to 0.25% by

weight, such percentages being based on the bone 10

dry weight of the pulp.

13. The method of improving the processing of
refined chemical pulp containing not more than
0.30% ether-extractable matter into viscose com-
prising adding to one of the viscose-forming ma-
terials at a stage prior to completion of shred-
ding 2-ethyl hexanol in a range from 0.01% to
0.25% by weight, such percentages being based
on the weight of the bone dry pulp.

14, The method of improving the processing of 20

refined chemical pulp containing not more than
0.30% ether-extractable matter into viscose com-

10
prising adding to such refined chemical pulp prior
to use in the viscose process 2-ethyl hexanol in a
range from 0.01% to 0.25% by welght, such per-
centages being based on the bone dry weight of

s the pulp.
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