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2 Clalms

This inventmn relates to the production of
‘ regenerated cellulose yarn ‘from viscose compo-
sitions. "
proved process for the spinning of viscose rayon

¥arn in‘a coagulating and regenerating bath con='

taining a high concentration (from 8% to'18%)
of zinc sulfate.

The ‘art” has long recognized the virtue of
coa.gula.ting-regeneratlng baths conta.ining a
high concentration’ of zinc sulfate for use in the

“More particularly, it relates to an im-
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spinning of viscose rayon yarn. Yarn produced‘ :

sirable physical characteristics However, the

extrusion, or spinning, of viscose of the type uni-:

versally used in ‘the production ‘of viscose rayon

and containing 6%, to 8% caustic (calculated as
NaOH), into an acid spinning bath, contaming :
an apprecia.ble quantity of zinc sulfate, is accom~-

panied by the very obJectionable phenomenon
of “spinneret cratering.” " As the concentration

Tt is' therefore an’ object of this inventlon to
provide an improved process. for the spinning of
viscose rayon ' ‘with a coagulating-regenerating

-bath containing a high concentration of zinc sul-

fate (8% to'18% by weight). :
It is a further object of this inventmn to pro-

‘vide & process for‘the spinning-of ‘viscose rayon

wlth a coagulating-regeneratlng bath containing
& high concentration of zing¢ sulfate (8% to 18%
by weight) ‘which process will ‘not be sub ect to

,excessrve spinneret cratering.
by the use of such spinning baths has’ very ‘de~" "

:Other: objects of the inventlon will appear here- J

g ina,fter
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of zinc in the coagulating bath inéreases, so also -

does spinneret cratering increase. For éxample,

when viscose containing 6% alkali and 7% cellu- -
lose is spun into a bath containing 8% sulfuric: '

acid, 11% sodium sulfate, 4% glucose, and 15%
zini¢ sulfate at 60°'C., about 24% of the orifice
area of the spinneret is clogged, incristated or
cratered in four hours. - It can readily be seen
that under such conditions, sustained splnnmg of
& uniform denier yarn is impossible

“Spinneret cratering” is a term commonly ap-
plied to the formation of inerustations and depo-

sitions which accumulate on' the spinneret ‘face -

and in the spinneret orifices during the produc-

tion of regenerated cellulose “yarn from viscose :

by the wet spinning process.- ' Under’ some con-
ditions, especially with spinning baths contain-
ing high percentages of zinc sulfate, these in-

crustations are apparently caused, to a la.rge'

extent, by the deposition-of ‘acid soluble zinc
sulfide at the face of the spinneret.
The art has long been faced with the problem

of effectively reducing the craters. or depositions

in the minute orifices of the spmneret Such'de-
posits disrupt the flow of viscose this causmg
broken filaments or filaments of uneven: denier
to be formed; Numerous additions to the coagu-
lating ‘bath and.to the viscose have beén: pro-
posed to reduce spinneret cratering ‘and thereby
permit uninterrupted and uniform spinning. In
most cases, the proposed addenda are expensive:
Moreover, the addition of such'cratering inhib=
itors to the viscose or to- the coagulating : and
‘regenerating bath ‘usually’ involves additlonal
labor and control difficulties. :
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“The ‘objects ‘of this invention may be accom-

‘plished in general by spinning a low caustic vis-
“cose (3% t0 5.59% caustic calculated as NaOH)
Jinto a‘coagilating and regeneratlng bath contain-

ing' a high: concentration of zinc sulfate (8% to
18% by weight of zin¢ sulfate).”

It:is also’essential, for the purpose of cbtdin-
ing good spinning conditions and optimum phys-
ical characteristics of ‘the resulting yarn, that
the suifuric acid content of the coagulating bath

‘be held within- certain limitsicorrelated with the
“eaustic content of ‘the viscose ‘and-the zirne sul-

fate content of the ‘coagulating bath. 'The sul-
furic acid content of the coagulating bath should

. therefore be within plus or-minus 0.6% of that

determlned by the following equatlon
" A=075C-=0, 1s+3 8

where A is the percenta,ge concentration by
weight of ‘the: ‘sulfuric acid, C i the percentage
concentration by weight of the NaOH content
of the viscose, and S is the percentage concen-
tration by weight of ‘the zinc sulfate in the co-
agulating bath:. : For example, it a 7% cellulose,
4% NaOH viscose is to be 'spun’into & bath com-
prised of:10% zinc sulfate, by the use of the above
equation: the acid concentration will be found to
be 5.8% HzSO4 - The sulfuric acid concentration
in the coagulating bath may then vary between
5.8% minus-0.6% 1. e.; 5.2%, or'5,8%: plus 0.6%
i.e.,6.4%. -Under such conditions, the spinning -
of the viscose varn may: be carried out with ex-

’cellent spinning contmuity and the resultmg

“ yarn will have excellent’ physical characteristics.
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Furthermore, the spinning ‘may be carried out

for long periods of .time without encountering
excessive. cratering of the spinnerets The: fol-‘ ‘
lowmg table illustrates a number of :viscose com-

.. positions: contaming ‘varying - percentages of

caustic and: coagulatmg baths containing varying
percentages of ZnS04, together with the corre- =+
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lated HaSO« concentration to be used in accord-
ance with the present invention. All figures in
the table are percentages by weight.

Viscose . Coagulating bath composition
Csleu- | Satisfactory ’ " :
Cellu- | NaOH | Jated limits [NaS0,| 910 | zngo,
1058 H)SO4| HiSO0:
7.0 55 | 6.9 6.3-7.5 10 4 10
7.0 | &5 | 61 5.5-8.7 2 4 18
7.0 | 40 5.8 5.2-8.4 1 0 10
7.0 3.5 5.4 4.8-6.0 10 4 10 .
7.0 3.5 4.6 4.0-5.2 2 4 18

The temperature of the coagulating and re-
generating bath Hés been found to influence spin-
neret cratering to a certain extent. Spinneret
cratering is most effectively reduced when the
temperature of the bath is maintained substan-
tially above 40° C., for example, if the bath is
maintained at about 60° C., or higher. Although
lower bath temperatures, such as 40°-50° C., may
be employed satisfactorily when the concentra-
tion of the zinc sulfate is in the neighborhood of
10%, at high concentrations of zinc sulfate such
as 18%, it is generally advisable to use a bhath
temperature of 60° C. or even as much as 75°. C.

This effect of temperature on coagulating baths
containing a high concentration of zinc sulfate is
quite surprising in view of the previously known
fact that low temperatures were found to de-
crease spinneret cratering in processes involving
coagulating baths having low percentages of zine
sulfate. It has been known heretofore that co-
agulating baths containing, for example, 0.7%
zince sulfate are subject to serious spinneret cra-
tering when the bath temperature is maintained
at 55° C., and the lowering, in such instances, of
the bath temperature will reduce the spinneret
cratering.

The following examples ﬂlustrate preferred
embodiments of the present invention, it being
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duction of viscose rayon in & spinnlng bath hav-
ing a high zinc concentration, the cellulose con-
tent of the viscose may vary between 5%-12% by
weight, preferably between 6%-8%, and the
alkall content may vary between 3%-5% by

" welght. Preferably, the caustic content of- the .
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" understood that the details set forth in these ex- .

amples are merely illustrative and not limitative
of the invention.
Ezample 1

A viscose composition comprising 7% cellulose
and 4% NaOH is spun into a coagulating-regen-
erating bath having the following composition:
6% sulfuric acid, 11% sodium sulfate and 10%
zinc sulfate. The bath is maintained at a tem-
perature of 60° C, The yarn is spun at a con-
ventional spinning speed of 3500 inches per min~
ute. The spinning may be carried out for ex-
tended periods of time without objectionable
spinneret cratering. The resulting yarn has very
desirable physical characteristics.

Ezample 11

A viscose similar to that described in Example I
is spun into a coagulating-regenerating bath hav-
ing the same composition as that described in
Example I. The yarn is spun at a spinning speed
of 7000 inches per minute. Such speed of spin-
ning is not feasible in a bath containing no zinc
sulfate or relatively low percentages of zinc sul-
fate. The spinning conditions are substantially
as good as those set forth in Example I, and the
resulting yarns have excellent physical char-
acteristics.

Although, in accordance with the preferred

embodiments of the invention, viscose containing

7% cellulose and 4% caustic is used for the pro-
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viscose should be as low as possible and yet obtain
optimum spinnability with any given bath. The
viscose may also contain wetting agents, dyes or
pigments, or any substance customarily added
to the viscose compositions.  The coagulating
and regenerating bath may contain from
1%-20% sodium sulfate and from 0%-5% glu-
¢ose. .The sulfuric acid content of the spinning -
bath is preferably .adjusted to the zinc sulfate
content of the bath and the alkali content of the
viscose in accordance with the above formula.
The zinc sulfate in the coagulating bath may -
vary between 8% and 18% by weight; however,

the greatest advantages of the invention  are

forthcoming in spinning baths containing over

10% zinc sulfate. Spinning baths containing

over 10% zine sulfate are useful in the produc- -
tion of yarn having exceptionally desirable phy-

sical properties; however, - heretofore, spinning

baths containing such-high concentrations of zinc

sulfate could not be readily used due to the tend-

ency of spinneret cratering.: If desired, the co-

agulating bath may contain other agents tending

to inhibit cratering, for example polymerized

ethylene oxide (Carbowax 4000) which may be

used in amounts from 0.001% to 1% based on

the total weight of the bath. Such additional

crater inhibiting materials are not necessary in a

bath to attain the objects of the present lnven-

tion,

The present invention provides a process for
the production of regenerated cellulose yarn with
spinning baths containing high concentrations of -
zine sulfate in which the spinneret cratering dif-
ficulties are no longer excessive as compared with
previously known processes involving the use of
high zinc concentrations in the: spinning bath.
By following the process of the present inven-
tion, spinning may be carried out at least three
times as long as previously known processes in-
volving spinning baths having high concentra-

" tions of zinc sulfate. This reduction in spinneret
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cratering is accomplished in a simple economical
manner with a minimum of operational difficulty.
In accordance with the process of the present in-
vention, yarns having improved physical char-
acteristics are obtained at normal spinning
speeds. . FPurthermore, by the use of very ma-
terially higher spinning speeds, yarns having very
satisfactory physical characteristics can be pro-
duced. Moreover, by the practice of this inven-
tion the addition of spinneret cratering inhibit-
ing agents may be eliminated. Furthermore, the
use of viscose with a low caustic content results

. In a saving in the operating expenses over pre-
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viously known spinning processes.

Since it is obvious that many changes and
modifications can be made in the above described
details without departing from the nature and
spirit of the invention, it is to be understood that
the invention is not limited to the above details
except as set forth in the appended claims.

I claim:

1. The process of spinning regenerated cellu-
lose filaments from viscose. which comprises ex-
truding viscose containing 3% to 5.5% caustic
(calculated as NaOH) into a sulfuric acid co-
agulating and regenerating bath containing from
8% to 18% zinc sulfate, the sulfuric acid con-
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tent of the bath being within plus or minus 0.6% culated as NaOH) in the viscose and S repre-
of that determined by the equation: sents thzullaercentage concentration by weight of
the zinc sulfate, :

A=0.75C—0.15+3.38 2. The process as defined in claim 1 in which
wherein A represents the percentage concentra- 5 the coagulating and regenerating bath is main-
tion by welght of the sulfuric acid, C represents - tained at a temperatire of at least 60° C.
the percentage concentration of the caustic (cal- . ROY SOUKUP.




