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1

- ~This invention relates to.the production: ofire-
:generated cellulose filaments by:theviscose proc-~
ess,-and relates more particularly to-the treat-
‘ment of :the spin baths-employed: for:the precip-
itation. of -said -regenerated:- cellulose 'materials
-whereby regenerated cellulose materials: ofitim-

_proved color may be obtained. -

~:In-the production of artificial filaments:by the
viseose- process, cellulose-is treated .with:sodium
hydroxide :to convert: it to -alkali ‘celiulose,:the
alkali- cellulose. reacted with carbon-bisulfide to
form. celiulose .xanthate and the cellulose:xan-
thate then dissolved in-agueous sedium- -hydroxide
to:yield a.spinning .solution .which- is -extruded
through a spinneret into:an acid spin bath.where
it coagulates or sets.to form cellulose :filaments.
The. acid: spin bath employed.- usually -comprises
a.16-12% .aqueous solution.of- sulfuric-acid con-
taining about 18-24 % sodium .sulfate.and g small
amount of. zinc .sulfate.. In commercial spinning
operations,. the:spin. bath is normally .circulated
in. a-closed. system. - ‘The. bath. is-made -up- orig-
inally in. one.part of the system, pumped-te-the
spin bath troughs.into which -the ‘viscose solu-
tion. is .extruded, then sent to. a -make-up -zone
wheré it. is brought up to the' desired- strength,
filtered and the recharged $pin bath.recirculated
to that part of the system where the.actual spm-
hing.is_effected.... Due.to the corloslve nature. of
the silifuric. a¢id spin bath solution, the entire
circulation system 15 usually lined with a mate-
rial, such as lead, for example, which is strongly
resistant to corrosion.

;. Although lead is so highiy advantageous-as:an
acid-resistant .structural material thatits use -is
practically universal, the presence.of iead in-con-
tact. with- the-acid spin bath permits :the-latter
to pick up varying amounts. of soluble lead com-
pounds. - In turn, the-ceiluiose- materials-coagu-

lated in lead-containing spin-bathas.also pickiup.

the. lead . compounds -preseint-. and, -when-the
amouns of leaw in the spin bath:1s:above. a-cer-
tain minumum- concentration, the-celiviose matve-
rials coagulated 1. the. spin-havhitend 1o become
baqly. aiscoiored. -Willle-cervainl speclal washing
" procedures are eifective ) removing at-least some
- of . the dlscororation, ‘TRese ~wasning operations
represent. an adqadinonali and: appieviabie 1vemi: i
the COst OI Proauction. = SiIlce 16, as Neen Iy
estabusaed - that < the presence -of
amounts, ‘oL: lead (1Il: The iSPinbatil 1S " responsipie
1Or Tie USCOLOratIoN WRICILI/NAY JeeIr OPsELVed: 10
CEUUIONE; LNAVEL1ALS L0AB WA LEW 1L SUGA 0TS, tHe
removal 0Lotae: 18ad-0r. & reauesion in=vie: guan~
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trdtion appéars to-bé essential if'special washmg

pro¢edutes are’to be ‘eliminated.” While Sevéral

‘methods for the elimination or reductions of lead

in-spiibaths have beeny proposed, they are; How-
‘ever;-€ither:ineffective or else unsatisfactory for

rc"ommerciaL ‘application.

: It is; therefore, an important object of this'in-

‘yention: to -provide ‘an‘efficient and’ économiical
‘process for-the tregtment of spin baths employed

in’ the “production:of ‘cellulose: materials ‘by the

wviscosé: processtand eirculating “in ‘contact ‘with

lead Wwhereby the-léad content of!said spinibaths
may be reduced to an innoctiéus concentration.
“«Another-object of ‘this invention is to-effect a
reduction’-in’ the ‘amount-of lead present in vis-
€Ose ‘Process spincbaths to a non=-discoloring-con-
céntration by a.coutinuous treatment of the co-
agulating spin:-bath-employed while' the'same’ is
-‘b‘éing‘ circulated and fortified for ‘veuse.
- Afurthiey: object! of “fhis invention is thé pro-
vision:of. g’proeess for the”tréatmaent of lead-
contaihing=spintbaths ehiployed in ‘the produc-
tion:of! cellulose matetials by the vistose process
fyhereby-the:leéad isseparated 1rom the spin bath
i of a’precipitate- whieh'may be readily
ﬁltered “from:thé spin~hath during remrculamon

- Other’objetts'of this iniverition will'appear from
the ‘following detailed deseription.

> Ithave foundthat the lead present in ‘con-
tammat’ed sstlfurié acid spin baths enipioyed for
the proauctmn of ‘cellulose materials by’ the Vis-
coserprocess may ‘bé readily ‘removed or at least
the:amount preésent-reduced to a non-discoloring
concentration by co-precipitating the lead: from
solution by thé addition to said solution of a com-
pound of analkdline earth metal. Upon addition
of an alkaline“earthmetal compound to'the sui-
furic:acid: spin~bath; sgidr aikalme earth’ metal
precipitates- thérefrom-as the Corresponding sul-
fate. = The precipitation ‘of ' said glkahine eartih
metal-sultate Trom solution causes a coprecipiva-
tion ‘whereby. the' lead sultdie Present ‘coprecipi-
tates with the alkaline earth rmetel sulvave. By

adding a suiticient amount of the alkalne earth
metal compound to the spm baih as the same is
cireufated; ~v~me armount orrlead p;ese i may “be

tion. . Afver ‘the-addition-of the" amaime earkiy
mer,al compound me spxn bam may men be l’h—

tenais dué to an-excesdive -condéntrationor 1ead,
insnespidibatn.,
1Ity: oL dead Present 10-a NoN=-wssolofng 'coUdten-: g5 “iExampies- or alkaling ‘earti metal’ ‘conmpouinids
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which may be employed in carrying out my novel
process ior the reduction of lead in spin baths
are the compounds of barium or strontium, for
example. Preferably, the soluble compounds of
alkaline earth imetals are employed. Thus, as
suitable compounds which may be added to the
spin bath in accordance with my novel process to
effect a reduction in the lead content of said spin
bath, there may be mentioned barium chloride,
barium hydroxide, barium oxide, strontium ni-
trate, strontium chloride and strontium acetate.
These compounds may be added alone or in ad-
mixture with each other.. A suspension of the
insoluble barium carbonate may also be employed.

The amount of the soluble alkaline earth metal
salt added to the spin bath may vary depending
upon the amount of lead in the spin bath and
the extent to which it is desired to reduce the
amount of lead in said spin bath. The lead in the
spin bath normally amounts to from about 4
to about 16 parts or more per million on the
weight of the spin bath after the bath has been
in use for several months and an equilibrium has
been reached. The addition to the spin bath of 1
to 50 parts, preferably 1 to 15, per million by
weight of soluble barium or strontium compounds
effectively reduces the lead content of the bath
to as little as 0.3 parts per million on the weight
of the spin bath. Optimum resulls are obtained
employing soluble barium compounds, particu-
larly barium chloride or barium hydroxide, as
the precipitating agent in the removal of lead
from the spin bath.

To be effective in removing lead from the spin
bath as a coprecipitate with the alkaline earth
metal suifate precipitate formed upon addition
of an alkaline earth metal compound to the spin
bath, the alkaline earth metal compound must
be added under such conditions as to result in the
formation of a very finely divided dispersion of
the corresponding sulfate. The very finely di-
vided sulfate precipitate is then permitied to
settle in the spin bath for a sufficient time to
allow the colloidal particles fo agglomerate. The

precipitation of the-alkaline earth metal sulfate 45

in finely divided form, followed by settling, aliows
the desired mixed crystal formation of lead sul-
fate and alkaline earth metal sulfate to take
place. The mixed crystal formation causes a
coprecipitation of lead sulfate from the spin bath,
which reduces the amount of lead sulfate in the
spin bath to below its normal solubility. Prefer-
ably, the spin bath is maintained at a tempera-
ture of 40 to 55° C. during the addition of the
soluble salt whereby the initial colloidal precipi-
tation takes place. Settling may be conveniently
achieved by providing a bafiled chamber of rela-
tively large volume which permits the precipitate
to be trapped by the bafiles and the supernatant
liquid continuously drawn off and recirculated.

In order further to illustrate my invention, but
without being limited thereto, the following ex-
amples are given:

Example 1

An agqueous spin bath of a total volume of about
1,000 gallons containing about 12% by weight of
sulfuric acid, 20% sodium sulfate and 0.2% by
weight of zine sulfate is continuously circulated
alb the rate of approximately 6.33 gals. per minute
through a closed lead-lined system at a tempera~
ture of 50° C. and is employed for producing
cellulose filaments by continuously extruding
therein a suitable viscose solution employing the
usual multi-hole spinneret. After effecting the
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coagulation of the viscose solution with the pro-
duction of regenerated cellulose filaments, the
spin bath is filtered through a sand flter, reforti-
fied to the optimum sulfuric acid, sodium sulfate
and zinc sulfate content and recirculated to effect
further coagulation of the viscose solution ex-
truded thereinto. After circulation for 72 hours
with the production of about 280 pounds of re-
generated cellulose yarn, the spin bath is found
to contain lead in an equilibrium amount of
about 6.7 parts per million on the weight of the
spin bath. The soluble lead compounds are
picked up by the coagulating filaments and cause
an appreciable amount of discoloration on the
filaments: Only a part of the discoloration can
be removed by washing. The yarn spun through
said spin bath contains approximately 150 parts
per million of lead. After the lead content of said
spin bath has reached an equilibrium value, a
26% by weight solution of barium chloride is
continuously added to the spin bath as it leaves
the zone wherein the coagulation of the filaments
takes place, said addition being in an amount of
about 5.3 cc. per minute. After the addition is
continued for 48 hours, the concentration of the
barium chloride solution added is reduced to
12.59% by weight and the addition made at a rate
of about 10.6 cc. per minute. After 24 hours, the
concentration of the solution added is reduced
to 6.26% and the rate of addition held to about
21 cc. per minute. The absolute rate of addition
of barium chloride is maintained substantially
constant at about 40 to 50 parts per million by
weight on the weight of the spin bath circulated
through the system. The addition of the 6.25%
by weight solution is continued at about 21 cc.
per minute for about 1 week and at that time the
lead content of the bath is found o be stabilized
at about 0.6 parts per million. The spin bath is
allowed to settle after the barium chloride addi-
tion and any of the agglomerated barium sulfate
precipitate remaining in the supernatant liquid
is continuously filtered from the spin bath as the
same is circulated through the system. The color
of the yarn obtained when the lead content of
the spin bath is held to 0.8 part by weight per
million parts of spin bhath is found to be substan-
tially improved by the removal of the lead and
special ‘washing procedures may bYe  entirely
eliminated without any substantial effect on yarn
color.

Ezxample II

An aqueous spin bath of total volume of about
53,000 gallons, containing approximately 109 by
weight of sulphuric acid, 22% by weight of
sodium sulfate and .9% by weight of zinc sulfate,
is continuously circulated through a closed lead-
lined system at a circulating rate of approxi-
mately 1200 gallons per minute.. This spin bath
is employed for producing viscose yarh by con-
tinuously extruding therein a suifable viscose
solution employing the usual multi-hole spin-~
neret. After effecting the coagulation of the
viscose solution with the production of regener-
ated filaments, the spin bath, fltered through
a sand filter is refortified to the optimum sulfuric

acid, sodium sulfate and zinc suifate content

and recirculated to effect further cocagulation
of the viscose solution extruded thereinto. On
reaching equilibrium with the lead-lined system,
this spin bath is found to contain 15 p. p. m. of
lead. The lead compounds are picked up by the

coagulating filaments and. cause an appreciable.

amount of discoloration. After the normal type
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of yarn purlﬁcatlon the yarn contains approxi-
matbely 13 p. . mislegd; = Es L

To..this spin bath which contains an equi-
librium eencentration—of-15-p:7p. m.of Jead is
added a 5% solution. of barium hydroxide, main-
tained at 40" ‘O at the 'rate ofapproximately
15 p: p. 1., based on:tha quantity’of $piti-bath
circulated through the system:"- The*barium-hy-
droxide is added under conditions of violent agi-
tation. . During the first 12 hours, 132 pounds of
barium -hydroxide are added. This reduces the!
lead content of the spin bath from 15 p. p. m.
to 6 p. p. m. During the next 12 hour period,
87 pounds of barium hydroxide are added at the
rate of approximately 10 p. p. m. on the weight
of the spin bath circulated. This results in a
reduction in the lead content of the spin bath
to 2 p. p. m. During the next 12 hour period,
66 pounds of barium hydroxide are added at the
rate of approximately 73 p. p. m. on the weight
of the spin bath circulated. Then for 12 hours
the barium hydroxide addition is maintained at
5 p. p. m., which results in a reduction of the
lead content of the spin bath to approximately
2.5 p. p. m. The addition of barium hydroxide
is then reduced to approximately 2.5 p. p. m.,
based on the weight of the spin bath circulated,
and maintained at this level for 18 days, at the
end of which time the lead content of the spin
hath is found to be reduced to approximately
1.2 p. p. m. The addition. of barium hydroxide
is increased to 3.75 p. p. m, for 6 days, then re-
duced to 1.25 p. p. m. for 20 days. By the end
of this period the lead content of the spin bath
reached g value of less than 0.5 p. p. m. The
yarn spun through the spin bath containing this
low concentration of lead is found to contain
approximately 4 p. p. m. of lead and .does not
exhibit the discoloration characteristic of yarns
spun through spin- baths containing several
p. p. m. of lead.

Example I1I

An aqueous spin bath of a total volume of
about 74,000 gallons, containing approximately
12% by weight of sulfuric acid, 20% of sodium
sulfate and 0.8%- of zinc sulfate, is continuously
circulated through a closed lead-lined system at
a rate of approximately 4300 gallons p. m. This
spin bath is employed as described in Example II.
" To this spin bath, now containing an equi-
librium concentration of 7 p. p. m. of lead, is
added a 5% solution of barium hydroxide, main-
tained at 40° C. at the rate of 2.5 p. p. m., based
on the quantity of spin bath circulated through
the system.  The barium hydroxide is  added
under conditions of violent agitation. -During
the first 12 hours the lead content of the spin
bath is reduced to 2 p. p.-m. The addition of
barium hydroxide is then increased to 5 p. p. m.,
and maintained at approximately this. concen-
tration for 16 days. By this time, the lead con-
tent of the spin bath is found to be reduced to
less than 0.5 p. p. m. The addition of barium
hydroxide is then reduced to 2.5 p. p. m. and
maintained at this level for several days. 'The
lead content of the spin bath remains less than
0.5 p. p. m. The marked discoloration char-
 acteristics of the yarn, spun prior to the addi-~
tion of barium hydroxide to the spin bath dis-
appears by the time the lead content of the
spin bath is below 1 p. p. m.

Example IV

Employing a 5% aqueous solution of strontium

> per million by weight" i-eaulces the' iead-
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fhe spm“bath

to about 3 parts or less per million.

-Tt -is ‘to*be urlderstood that the foregoing de-
tailed description Is given merely by way of illus~
tiation-and that many variations may be’ made
therein without departing from the spirit of my
invention.

- Havmg described my invention, what I desn'e
to secure by Letters Patent is: e

1 ‘In a process, for the production of regen-
erated ceilulose wherein viscose spmmng solu-
tion is extruded into a spin bath comprising an
aqueous solution of sulfuric acid, sodium sulfate
and zine sulfate for coagulating said spinning
solution, in which process the spin bath is cir-
culated through and outside the coagulating zone
thereby coming into contact with metallic lead
equipment, causing said spin bath to become
contaminated with lead, the improvement which
comprises adding an alkaline earth metal com-
pound, which reacts with said spin bath to pro-
duce an alkaline earth metal sulfate, to said
circulating spin bath, at a point removed from
the coagulating zone and under such conditions
as to produce an alkaline earth metal sulfate
in finely divided form which precipitates and
causes the co-precipitation of the lead sulfate
in said spin bath, and removing the precipitate
whereby the amount of lead contaminant is
diminished and the tendency of the regenerated
cellulose to discolor is reduced.

2. The process of claim 1 in which the alkaline
earth metal of the alkaline earth metal compound
is selected from the group consisting of strontium
and barium.

3. Process of claim 1 in which the amount of the
alkaline earth metal compound added to the spin
bath is 1 to 50 parts per million based on the
weight of the spin bath.

4, In a process for the production of regen-
erated cellulose wherein viscose spinning solution
is extruded into a spin bath comprising an
agueous solution of sulfuric acid, sodium sulfate
and zine sulfate for coagulating said spinning
solution, in which process the spin bath is con-
tinuously circulated through and outside the co-
agulating zone thereby coming into contact with
metallic lead equipment, causing said spin bath
to become contaminated with iead, the improve-
ment which comprises adding with agitation to
said circulating spin bath, at a point removed
from the coagulating zone, an glkaline earth
metal compound which reacts with said spin bath
to produce an alkaline earth metal sulfate which
precipitates in finely divided form and causes the
co-precipitation of the lead sulfate in said spin
bath, and removing the precipifate whereby the
amount of lead contaminant is diminished and
the tendency of the regenerated celiulose to dis~
color is reduced.

5, The process of claim 4 in which the alkaline
earth metal of the alkaline earth metal compound
is selected from the group consisting of strontium
and barium.

6. Process of claim 4 in which the amount of the
alkaline earth metal compound added to the spin
bath is 1 to.50 parts per million hased on the
weight of the spin bath.

7. Process according to claim 4 in which the
alkaline earth metal compound is barium hy-
droxide,
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8. Process according to claim 4 in which the
alkaline earth metal compound is barium chlo-
ride.
RUSSELL O. DENYES.
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