e
e

3,079,646
Patented Mar., B, 1263

AIXANIY
T3

TS, 3O, ™
3 landda i o N ol at o
initeq 3tates Fatent
i
3,679,640

HEAT TREATING POLYVINYL ALCOHOL FIBERS
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The present invention relates to the treatment of tex-
tile fibers. More specifically, this invention relates to an
improved method for treating textile fibers including the
step of treating the fibers in a bath of molten metal.

Molten metal baths find considerable use in the treat-
ment of textile fibers. For example, such baths are use-
“ful in the heat treatment of synthetic fibers such as poly-
viny! alcohel, nylon, and polyviny! chloride fibers. Also,
molten metal baths have utility in the hot rolling or ther-
mal coatraction of thermoplastic texiile fibers. Addi-
tionally, synthetic and natural fibers such as linen, cotton,
wool, viscose rayon, and the like are dyed by technigues
involving the use of molten metal baths.

Processes for the treatment of textiles involving passing
the textile Sbers through a bath of molten metal, especially
processes involving heat treatment or hot rolling, have the
serious disadvantage that mechanical or chemical dam-
age to the fiber often occurs as a result of contact of the
fibers with the molten metal or oxidation products of the
metal. The molten metal tends to adhere to the sur-
face of the fiber. Also, the fiber is often stained by con-
tact with the molten metal or with its oxidation products.
The adhering metal and stains are extremely difficult to
remove from the textile fibers by chemical treatment with
acids or other agents or by mechanical cleaning methods
without impairing the quality of the textile.

It is an object of the present invention to provide an
improved method for treating textile fibers including the
siep of treating the fibers in a bath of molten metal.

Other objects will be apparent from the following de-
scription of the invention,

In accordance with the present invention, textile fibers
which are to be treated in a bath of molten metal are
first costed with a protective coating agent which is
efiective to prevent adhesion of the molten metal or oxides
thereof to the fibers and which is effective in preventing
staining and other damage to the fibers. Subsequently,
the fibers containing the proteciive coating are treated
in the bath of molten metal withcut substantial damage
to the fibers.

Proteciive coating agents which are employed in this
iavention are compounds which are readily applied to
be treated in the metal bath and which are substantially
non-reaciive with the fibers to be cecated. Additionally,
the protective coating agents should be substantially non-
volatile at the temperature at which the molien metal is
maintained. We have found that polyhydric compounds
such as ethylene giycol, propyleae glycol, and gylycerine
are useful protective coating agents for practice of the
invention. Derivatives of the polyhydric compounds, for
example, mono- or polyether derivatives such as ethylene
glycol monoethyi ether, or mono- or polyester derivatives
such as ethylene glycol monostearate or ethylene glycel
dilaurate can be used. Ether esters of the polyhydric
compounds can also be used.

In addition to the above, polyglycols have been found
to be especially suitable for use in the invention. Deriva-
tives of the polyglycols can be employed. Polyethylene
glycols ranging frem about 200 to 7500 in molecular
weight are commarcially available and are especially use-
ful in the invention. Polyethylene glycol derivatives in-
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cluding ester and ether derivatives such as polycthylene
glycol 400 monostearate are also useful in the invention.
Polypropylene glycols ranging from 150 to 2100 in mo-
lecular weight are commercially available and are very
useful as protective coating agents in the invention. De-
rivatives of the polypropylene glycols including ether and
ester derivatives can be used. Mixed polyethylene-poly-
propylene glycols having molecular weights up to 15,000
are available and are useful in the practice of the inven-
tion. Polyglycols and derivatives having molecular
weights outside the above cited ranges can be used in
the invention.

Compounds other than those described above can be
used as protective coating agents according to this inven-
tion. Saturated aliphatic hydrocarbons such as tetrade-
cane, hexadecane, paraffin wax, light lubricating cil, poly-
ethylenes, polypropylenes, polvisobutylenes, and the like
can be used. Aromatic hydrocarbons such as biphenyl
can be used.

The protective coating agents are advantagecusly ap-
plied to the textile fibers by applicator rolls prior to treat-
ment of the fibers in the molten metal bath. Alterna-
tively, the fibers may be passed through an aqueous or
organic solvent solution of the coating material. Other
methods for applying the coating agent such as spraying
will be apparent to those skilled in the art and can be
used in carrying out this invention.

The amount of protective coating agent employed in the
invention can vary. Amounts of coating agent in the
range of about 0.2 to 30% based on the dry weight of
the fiber are generally suitable with amounts of about 0.5
to 10% being preferred.

After the fiber has been coated with the protective
coating agent, the fiber is passed to a molten metal bath
wherein it is treated. Any of the commonly known low
melting alloys including Wood’s metal, Rose’s metal, and
various solders, which are liquid at the temperature desired
for treating the fibers can be employed as the molten metal
bath. Illusirative alloy compositions which can be used
together with the meiting point of each composition are
given in the following table.

TABLE 1
Percentage by weight Melting
point,

°C.
Bi cd Ph Sn
50.0 25.0 i 12.5 63
50.1 26.6 12.3 €8
50.0 25.0 25.0 93
40.0 20.0 40.0 100
57.2 17.8 25.0 100

The temperature and duration of the fiber treatment in
the metal bath will vary depending upon the fiber and the
desired treatment. Generally, lower temperatures such as
95° C. are employed for dyeing treatment while higher
temperatures, for example, 230° C. are employed in heat
treating fibers such as polyvinyl alcohol fibers. A general
range of molten metal bath temperatures is about 80 to
250° C. although temperatures outside this range are

-sometimes used.

Usually the fiber is treated in the molten metal bath for
fairly short times of the order of about 1 fo 30 seconds al-
though considerably longer treatment times are some-
times employed.

After treatment of the textile fiber in the molten metal
bath, the protective coating can be removed from the
fiber by washing with water or by treating the fiber with
organic solvents or cleansing solutions. The use of pro-
tective coating agents which are soluble in water and
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which therefore can readily be removed from the fiber by
washing with water are conveniently and preferably em-
ployed in carrying out the present invention. If desired,
the coating agents may be recovered and reused by pro-
cedures: which will be apparent to those skilled in-the
art.-

The. following examples illustrate the invention.

Example I

Polyvinyl alcohol fiber, 200 denier/30 filaments, was
coated with polyethylene glycol having a molecular weight
of 200 through the use of applicator rolls. The fiber
was. coated with the. polyethylene . glycol in amount of
about 1%. by weight of the fiber.

The coated polyvinyl alecohol was then passed through
a 1 meter long bath of molten Wood’s metal which was
maintained at a temperature of 210° C. The fiber trav-
elled at a speed of about 15 meters per minute entering
the bath.. In the bath the fiber was stretched such that the
speed of the. fiber leaving the bath was about 75 meters
per minute,

After treatment in the molten bath, the polyethylene
glycol was readily removed from the fibér by washing with
water.. The fiber thus obtained was free from adher-
ing metal or.metal oxides and evidenced no stains or. other
damagz. The. polyethylene. glycol .liad no discernible
adverse effect on the fiber..

Example-11

Polyvinyl alcohol fiber, 200 denier/30 filaments; was .

coated with a 10% solution of polyethylene glycol having
a molecular weight of about 1000 in benzene through the
use of applicator rolls. The fiber was dried and con-
tained a coating of the polyethylene glycol in . amount of
about 1% by weight of the fiber.

The coated polyvinyl alcohol was then passed through
a 2 _meter long molten bath of Wood’s metal which was
maintained at a temperature of about 220° C. The fiber
travelled ata speed of about 100 meters per minute enter-
ing the bath. = In the molten metal bath the fiber under-
went shrinkage such that the speed of the fiber leaving the
bath was about 85 meters per minute.

After treatment in the molten bath, the polyethylene
glycol was readily removed by washing with water. The
fiber thus obtained was frée from adhering metal or metal
oxides and was not stained or otherwise damaged. The
polyethylene glycol had no discernible adverse effect on
the fiber.

Example 111 -

Acetate rayon, 100 denier/20 filaments was immersed
in an aqueous solution containing about 5% of polyethyl-
ene glycol monolauryl ether. The rayon was dried and
passed through a 1 meter long bath of molten Wood’s
metal maintained at a temperature of about 130° C.
wherein the rayon was heat drawn. Residence time in
the molten bath was about 1.5 to 6 seconds.

Upon completion of the heat treatment; the polyethylene
glycol was removed from the fiber. . No metal or metal
oxide adhered to the surface of the rayen..

Example 1V
Polyvinyl chiorids; 150 denier monofilament, was coated

with: polypropylene: glycol having a molecular weight of
about 1000.. )

The - coated -polyvinyl chloride: was. then heat treated -

for about 1.5.to 6 seconds in a molten bath of Wood’s
metal which was maintained at a temperature of about
120° C.
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After completion- of the heat treatment, the polypro-
pylene glycol was removed from the monofilament. . No
staining or other damage to the monofilament was ob+
served as a result of the tregiment in the moiten metal
bath.

Example V

Nylon, 100 denier monofilament,” was coated with
ethylens glycol by immersion in a bath of ethylene-giycol.

The coated nylon monofilament was heat treated in
a molten bath of Wood’s metal which:was maintained at
a temperature of about 150° C. for about 3 to 8 seconds,

After completion of the heat treatment, the ethylene
glycol was Temoved: from the nylon monofilament: by
washing with water. No adhesion of metal or metal
oxides or staining or other damage had resulted from the
treatment in the molten metal bath.

Wood’s metal which was employed in the above ex-.
amples has of compositicn by weight of 50% Bi, 12.5%:
Cd, 25% Pb, and 12.5%: Sn.

We claim: ‘

1. The ‘method . of treating polyvinyl alcohol fibers.
which comprisss.coating the fibers with a protective coat-
ing ageni which is effective to prevent adhesion of metal
and metal oxide products to the fibers and to. prevent
staining and other damage to the fibers as-a result of heat
treatment of said fibers in molten metal maintained at a
temperature effective for said heat treatment, said coating.
agent being non-volatile at the temperature at which the’
molten metal is maintained and being removable from said
polyvinyl alcohol fibers after passage through said bath,
and said coating agent consisting essentially of a member
selected from the group consisting of polyethylene glycol,
polypropylene glycol, and mono alkyl ethers and fatty
acid esters thereof, heat treating the coated fibers in a
heated bath of molten metal, removing said coating agent
from said fibers after said heat treating and subsequently
recovering the treated fibers substantially undamaged and
free of stains- and adhering metal and metal oxidation
products.

2. The method according to claim 1 wherein said molfen
metal bath is: maintained at a temperature of about 210°
C. to about 250° C.. T

3. The method according to claim 1 wherein said pro-
tective coating agent comprises a polyethylene glycol.

4. The method according to claim 1 wherein said pro-
tective coating agent comprises a polypropylene glycol.
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