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~ The present invention relates to the manufac-
tuhe of viscose rayon and more particularly to
‘g, process involving the addition of surface active
agents to the viscose solution and to the acid

coagulating bath in order to improve the char--

acteristics of the finished product and to improve
the spinning conditions generally.

It is known to add anion active compounds
such as highly sulphonated non-mineral oils of
the type sold under the trade-name Prestabit Oil
to .viscose solutions in order to inhibit turbidity
or milkiness in the rayon. (See U. S. Patents
Nos. 1,925,192 and 1,936,479.) While these com-
pounds are effective in this respect, they, as well
as all anion active materials have a tendency to
promote clogging of spinneret orifices. It was not
until the use of cation active compounds (see
. S. Patent No. 2,125,031) was commenced that
spinneret clogging was substantially prevented.

Thus, in order to improve both the yarn and the:

spinning conditions it has been necessary to add
“an anion active compound to the viscose solu-
tion and a cation active compound to the
acid spinbath. This is obviously objectionable

because the two classes of materials come in con-.

-tact with one another during the spinning opera-
tion and have a tendency toward compound for-
mation and mutual precipitation. In addition,

-the anion active compound in the viscose may

~counteract or retard the effectiveness of the

“cation active compound in the spinbath with
respect to spinneret incrustation.

Accordingly, on a theoretical basis it would be

“more feasible to use either one or more anion

active compounds or one or more cation active:

- compounds in both the viscose solution and spin-
bath. However, since it is known that anion
active materials cannot be used in the spinbath

~for practical reasoms, it is necessary that the

.material common to both the viscose solution
and the spinbath be cationic in character.

It is therefore the object of the present inven-

" tion to provide a cation active compound that
serves both the purpose of inhibiting milkiness in
the viscose yarn and reducing spinneret incrusta-

" tion in the spinbath. '

Another object of this invention is to use small
amounts of a cation active compound either in
the viscose solution whereby it will get into the

spinbath during the spinning operation, or add :

" it directly to the spinbath in addition to addmg
it to the viscose.

A further object of the invention is to ut1l1ze

" a particular class of cation active compounds that
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and stable in both alkali and viscose to prevent

‘milkiness in the yarn while at the same time are

sufficiently soluble and stable in the acid spin-
bath to prevent spinneret incrustation.

It has now been determined that if a long chain
aliphatic primary amine is caused to react with
an alkylene oxide such as ethylene oxide to form
a tertiary amine, its properties can be modified
to the extent of rendering it suitable for prevent-
ing ot inhibiting. milkiness in the yarn while at
the same time reducing spinneret incrustation.
By controlling the length of the alkylene oxide
chains, derivatives can be prepared that are sol-
uble and stable in both the alkaline viscose solu-
tion and the acid spinbath. The necessary length
of the alkylene oxide chains is dependent. on the
length of the alkyl group in the amine because
the hydrocarbon group becomes more hydro-
phobic as the chain length increases whereas the
alkylene oxide chain becomes more hydrophilic
as the chain length increases. Therefore, it is
only necessary to control the length of the alkyl-
ene oxide chain so.that it predominates over the
alkyl group in the amine whereby the condensate
is rendered sufficiently soluble in an agqueous solu-
tion to be effective for the purposes here involved.

Compounds of this type are known in the trade
as Ethomeens and reaction products of long chain
aliphatic primary amines with ethylene oxide,
the reaction being represented generally as fol-
lows:

}CnH?no):H
RNH: 4+ & + #)CalH2s0 —— RN
(CaH2.0) H
In the above formula, R represents an aliphatic
chain having from 8 to 24 carbon atoms therein
and preferably from 12 to 14 carbon atoms. zory
is at least one, and z-}v is the total number of
alkylene oxide chains which may be as low as 5
without any definite restriction on the upper limit
although 12 to 18 or about 15 have been found

‘to be quite effective, and n is a small whole number

from 2 to 4, both inclusive.

Specific Ethomeens which have proved very
effective in preventing milkiness and spinneret
incrustation are known as Ethomeen C/25 and
Ethomeen S/25. Resolving these into their strue-
tural formula to the extent possible they are:

(C2H10) H
. RNH: + 15(C:H40) —— RN

(C:H,0) ,H

The length of the aliphatic chain R depends on
- are good dispersants and. are sufficiently -soluble ... the oil from which the parent amine is prepared,
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which in the case of C/25 is coco and S/25 is soya.
In both cases 15 moles of ethylene oxide are added
to the amine. The ethylene oxide apparently
separates fortuitously into two chains designated
as ¢ and ¥ to form the fertiary amine. If has
been demonstrated that the second mole of eth-
ylene oxide is more strongly attracted to the
amino nitrogen than it is to the hydroxyl group
so that a bishydroxy ethyl alkyl amine is formed.
After a total of 5 moles of ethylene oxide had
been added to the primary amine it was deter-
mined that it had been over 99% converted into
a tertiary amine. Therefore, theoretically, the
reaction product may contain as low as 5 moles
of ethylene oxide provided the solubility is suf-
ficient in alkali and acid although thus far it has
been -determined for optimum results, about 15
moles of ethylene oxide are required for the reac-
tion.

In accordance with the invention the long chain
aliphatic tertiary amine-alkylene oxide conden-
sate is added in small quantities, e. g., 0.12% to
0.24% based on the weight of cellulose to the vis-
cose and, if required, lesser amounts to the acid
spinbath based on the weight of the spinbath,
of course taking the necessary precautions to
insure an even and uniform admixture there-
‘with. In practice, it has been determined that
certain advantages are realized if the condensate
is added in the premanufacturing stages, e. g,
during the shredding operation whereby the
alkali cellulose-appears to become more fluffy
which enhances subsequent treating operations.

After the addition of the condensate the vis-
-cose is otherwise prepared in the normal manner
and thereafter extruded through minute spin-
neret orifices into an acid spinbath to form fila-
ments and the like therefrom. It was determined
-on examination of the finished rayon that it was
-more €ffective than Prestabit Oil in preventing
milkiness, even when five times as much Presti-
bit Oil was used. Furthermore, it was quite
effective in inhibiting spinneret incrustation.

Experiments were conducted with respect to
solubility and stability of Ethomeen C/25 and
.B/25 in acid and alkali using 2.09, solutions.
.The results are tabulated as follows:

Appearance
Ethomeen 5% H2804 6% NaOH
Cold Boiling Cold 24 brs.
CJ25 Clear Clear Clear Clear
S/25 Clear Clear Clear Clear

From the above it can be concluded that the com-
pounds in question are adequately soluble and
stable in both media.

In conducting several comparative tests for
milkiness reduction, Ethomeen C/25 and S/25
were added to the viscose in 0.12% and 0.24%
quantities based on the weight of cellulose. These
viseoses were spun in the normal manner at the
normal maturity of 9.8 and at a higher maturity
of 11 to 11.5. On examination of the finished
rayon it compared favorably with, or was even
superior in appearance to, rayon containing
Prestabit Oil. - .. ; P

When the Ethomeens were added to the vis-
cose in the above mentioned gquantities and the
‘viscose was spun in an acid spinbath containing
.no cation active material, it was determined that
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the pressure build-up behind the spinnerets was
reduced markedly, indicating excellent inhibi-
tion of spinneret incrustation. This was con-
firmed by subsequent microscopic examination of
the spinnerets.

It can be seen that the use of small amounts
of long chain aliphatic tertiary amine-ethylene
oxide condensates in accordance with this inven-
tion produces several important advantages in
the manufacture of viscose rayon. The inven-
tion is therefore not to be limited in any man-
ner other than by the scope defined in the ap-
pended claims.

What is claimed is:

1. In the manufacture of viscose yarn wherein
a viscose solution is extruded through minute
orifices into an acid spinbath to form filaments
and the like therefrom, the step which com-
prises spinning the viscose filaments in the pres-
ence of a long chain aliphatic tertiary amine-
alkylene oxide condensate formed from the reac-
tion of a long chain aliphatic primary amine with
an alkylene oxide whereby milkiness in the fila-
ments and incrustation of the orifices are in-
hibited. .

2. In the manufacture of viscose yarn where-
in a viscose solution is extruded through minute
orifices into an acid spinbath to form filaments
and the like therefrom, the step which comprises
spinning the viscose filaments in the presence of
a small amount of a long chain aliphatic tertiary
amine-alkylene oxide condensate formed from
the reaction of a long chain aliphatic' primary
amine with an alkylene oxide whereby milkiness
inn the filaments and incrustation of the orifices
are inhibited. E

3. In the manufacture of viscose yarn where-
in a viscose solution is extruded through minute
orifices into an- acid spinbath to form filaments

‘and the like therefrom, the step which comprises

spinning the viscose filaments in the presence
of 0.12% to 0.24% based on the weight of the
cellulose of a long chain aliphatic tertiary amine-
alkylene oxide condensate formed from the reac-
tion of a long chain aliphatic primary amine with
an alkylene oxide whereby milkiness in the fila-

-ments and incrustation of the orifices are in-

hibited. .

4. In the manufacture of viscose yarn where-
in a viscose solution is extruded through minute
orifices into an acid spinbath to form filaments
and the like therefrom, the step which comprises
spinning the viscose filaments in the presence of
a. long chain aliphatic tertiary amine-ethylene
oxide condensate formed from the reaction of a
long chain aliphatic primary amine with ethylene
oxide whereby milkiness in the filaments and
inerustation of the orifices are inhibited.

5. In the manufacture of viscose yarn where-
in a viscose solution is extruded through minute
orifices into an acid spinbath to form filaments
and the like therefrom, the step which comprises
spinning the viscose filaments in the presence of
a small amount of a long chain aliphatic tertiary
amine-ethylene oxide condensate formed from
the reaction of a long chain aliphatic primary
amine with ethylene oxide whereby milkiness in
the filaments and incrustation of the orifices are
inhibited.

6. In the manufacture of viscose yarn where-
in a viscose solution is extruded through minute
orifices into an acid spinbath to form filaments

. and the like therefrom, the step which comprises

spinning the viscose filaments in the presence of

: 012% to 0.2¢% based on the weight of the cel-
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lulose of a long chain aliphatic tertiary amine-
ethylene oxide condensate formed from the reac-
tion of a long chain aliphatic primary amine with
ethylene oxide whereby milkiness in the filaments
and incrustation of the orifices are inhibited.

7. In the manufacture of viscose yarn where-
in a viscose solution is extruded through minute
orifices into an acid spinbath to form filaments
and the like therefrom, the step which com-
prises adding a small amount of a long chain
aliphatic tertiary amine-ethylene oxide conden-
sate to the viscose solution and spinning the same
into filaments whereby milkiness in the fila-
aments and incrustation of the orifices are
inhibited

8. In the manufacture of viscose yarn wherein
a viscose solution is extruded through minute
orifices into an acid spinbath to form filaments
and the like therefrom, the step which comprises
adding 0.12% to 0.24% based on the weight of
the cellulose of a long chain aliphatic tertiary
amine-ethylene oxide condensate to the viscose
solution and spinning the same into filaments
whereby milkiness in the filaments and incrus-
tation of the orifices are inhibited.

9. In the manufacture of viscose yarn where-
in a viscose solution is extruded through minute
orifices into an acid spinbath to form filaments
and the like therefrom, the step which comprises
spinning the viscose filaments in the presence of
a long chain aliphatic tertiary amine-ethylene
oxide condensate formed from the reaction of a
long chain aliphatic primary amine with about
15 moles of ethylene oxide whereby milkiness in
the filaments and incrustation of the orifices
are inhibited.

10. In the manufacture of viscose yarn where-
in g viscose solution is extruded through minute
orifices into an acid spinbath to form filaments
and the like therefrom, the step which comprises
spinning the viscose filaments in the presence of
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a soluble, stable cation active compound having
the following formula:

}02]140_):11

RN

N

(C:H,0),H
in which R represents an aliphatic chain hav-
ing at least 8 carbon atoms therein and z-}y
equals the total number of moles of ethylene
oxide at least 5, fortuitously separated into two
chains to form the tertiary amine whereby milki~
ness in the filaments and incrustation of the
orifices are inhibited.

11. In the manufacture of viscose yarn where-
in a viscose solution is extruded through minute
orifices into an acid spinbath to form filament
and the like therefrom, the step which comprises
spinning the viscose filaments in the presence of
a soluble, stable cation active compound having
the following formula:

N}CﬁhO)sH
R

N
(C:H.0),H

in which R represents an aliphatic chain hav-
ing at least 8 carbon atoms therein and z+y
equals about 15 moles of ethylene oxide, fortui-
tously separated into two chains to form the ter-
tiary amine whereby milkiness in the filaments
and incrustation of the orifices are inhibited.

GILBERT I. THURMOND:.
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