Low Fume Fihi sh For Wet AirJet Texturing BACKGROUND OF THE | NVENBPRAFHE®
présent invention relates to finish conpositions for use wwth 5 synt hetic
fil ament WOA4A0584T at es nore particularly to | ow fune fini sRCTOHPAIITRDNs
suifable for wet air-jet texturing and synthetic filaments coated with such
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conposi ti ons acempasitions! | - sw t ed f or the speci al needs of wet air- J et
texturing so they caguffliiériber prOdifcers provide the textile industry with a wide variety
of continuous filament yarn products. These differ in polymer type, orientation,

10 denier, denier per filament, luster, cross-section, dyeability, and other
distinguishing properties. Many of these commercially available yarns would
otherwise be desirable as feed yarns for air-jet texturing but they contain
conventional finish compositions developed for other kinds of processing such as
false-twist texturing, weaving, and knitting.

15 Unfortunately, yarns with conventional finish compositions are not well-
suited for the special needs of wet air-jet texturing so they can cause serious
quality and productivity problems. Critical among these is the build-up of
deposits in the air-bulking jet. The build-up of deposits initially reduces bulk

.. level and bulk uniformity, reduces threadline tension uniformity, and ultimately

20  causes threadline breaks and stringup difficulty. Conventional finishes when used
on yarns for wet air-jet texturing also cause environmental and occupational
kealth problems in hot processing during yarn manufacture by releasing vapor
and aerosol fumes into the workplace and the environment.

' SUMMARY OF INVENTION

25 The invention provides a lubricating finish composition and synthetic
filaments coated with the composition. The composition of the invention
comprises:

about 60 to about 98.9, preferably 65 to about 95, weight percent
nonionic emulsifier having a melting point less than about 25°C;

30 about 1 to about 39.9 weight percent lubricant having at least 29 carbon
atoms and a melting point less than about 25°C; and

about 0.1 to about 15 weight percent anionic surfactant.
Preferably, the finish composition has an acid value of less than about 8§,
most preferably less than about 4.

35 ~ Inapreferred form of the invention, the nonionic emulsifier is selected
from the class consisting of polyoxyalkylene condensation products having a
lipophilic portion derived from an alcohol or a carboxylic acid. Most preferably,
the polyoxyalkylene condensation products are of natural and synthetic aliphatic
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Preferably, the finish composition comprises a stabilizer in the amount of
10  about 0.05 to 5 weight percent, most preferably, about 0.05 to 1 weight percent.
The finish composition is advantageously applied as a water emulsion to
synthetic filaments preferably polyamide and polyester multifilament yarns. The
finish composition is especxally useful when such yarns are for use in wet air-jet
textunng : _

R DETAILED DESCRIPTION

' The finish composition in accordance with the invention includes about
60 to about 98.9 weight percent nonionic emulsifier, preferably 65 to about 95
weight percent nonionic emulsifier. The nonionic emulsifier should have a

_ suitable Hydrophile-Lipophile Balance (HLB) to impart water emulsifiability to
20  the finish composition and should exhibit low fuming. The nonionic emulsifier is

- one or a mixture of nonionic emulsifiers which are liquid at temperatures less
than 25°C so that this component will not solidify at ambient temperatures and be
prone to form deposits on a texturing jet when a yarn with the finish is usedin a
wet air-jet texturing process.

25 Preferably, the nonionic émulsifier is selected from the class consisting of
polyoxyalkylene condensation products having a lipophilic portion derived from
an alcohol or a carboxylic acid. Most preferably, the polyoxyalkylene
condensation products are of natural and synthetic aliphatic monohydric alcohols
and natural and synthetic aliphatic monobasic carboxylic acids. It is also

30 preferred for the nonionic emulsifier to have 2 number average molecule weight
of at least about 600 atomic mass units (amu). The hydrophilic portion of the

. preferred nonionic emulsifier should be composed primarily of repeating
oxyethylene units but some higher alkylene oxide units may be incorporated into
the polyoxyalkylene chain segments to provide liquidity at temperatures less than

.35 25°C. The lipophilic pbrtion of the preferred nonionic emulsifier can be derived
from fatty acid, fatty acid esters, or fatty alcohols or may be derived from suitable
synthetic aliphatic monobasic carboxylic acids or esters or synthetic aliphatic

- monohydric alcohols. To provide liquidity at temperatures less than 25°C, these
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about 0.1 to about 15 weight percent anionic surfactant. Preferably, the
finish conposition has an acid value of |ess than about 8§, erably
| ess t haVaB#9884. 35 In a preferred formof the T%?ﬂ’?ﬁ;nt he
nonionic emulsifier .is selected fromthe class consisting of -

pol yoxyal kyl endiPOBRAME RORHQNS Prefetrhi incorpopats short hiydrogarbon chaigs BFuly ist i ved
f rogw an al coholthan 12icarbolwooty ifiapproachingdy ekceeditigeiadatton dtbmsthisypoxtierd kyl ene
condensation pr, t b Gy pi '

nonohydri c al cosﬁg\“g %ﬁ%ﬁﬁlg@%} rsgﬁlteghgins%%gﬂgﬁ] Iéﬂgt?skgﬁg{“?dc) %ﬁ’%‘?&’sﬁ% degree
carboxyl i c aci o upsatarasionshewld besufficigntlydow thatsheponjpnic smulsifiers 80t proaet

600 anu. The | yBloxidative degradRio, aiPerialig vasiishthg dupitigtigh engsetatapnsi sti ng of
natural and synthet LS esters having a nunber average nol ecul ar wei ght of at
| east about 45 3HG 8 :

" The finish composition also includes about 1 to about 39.9 weight
percent lubricant with a melting point less than 25°C. The lubricant should be a
lubricant or mixture of lubricants which resists fuming on hot machine parts

10  during spinning of yarns or in subsequent processing. Preferably, the lubricant is
selected from the class consisting of natural and synthetic esters with a number
average molecular weight of at least 450 amu. The lubricants used should contain
short hydrocarbon chains of less than 12 carbons or, if more than 12 carbon
atoms, should have at least some chain branching or unsaturation to provide

15 liguidity at temperatures less than 25°C. However, for resistance to oxidative
degradation, especially varnishing during high temperature processing, the
lubricant should be low in unsaturation. Preferably, unsaturation as measured by
iodine value is less than about 100. For finishes intended for use when greater
thermal-oxidative stability is required, e.g., processing temperatures of 150°C or

20  above, the iodine value is preferably less than 10. Examples of suitable esters -
include mono-, di-, and polyesters such as pentaerythritol tetrapelargonate,
tridecyl stearate, ditridecyl adipate, and neopentyl glycol dioleate. '

The finish composition also includes about 0.1% to about 15 weight
percent anionic surfactant. The anionic surfactant should be selected to work

25  well with the particular nonionic emulsifier or mixture of nonionic emulsifiers
used in the composition for increased emulsifiability, enhanced wetting properties
and keeping the texturing jet free of harmful deposit build-up. Preferably, anionic
surfactant is selected from the group consisting of alkali metal saits of a
sulfonated dicarboxylic acid ester. Most preferably, the anionic surfactant is

30 selected from the group consisting of alkali metal salts of a dialkyl sulfosuccinic
acid such as sédium di-2-ethylthexyl sulfosuccinate or potassium di-2-ethylhexyl
sulfosuccinate.

The finish composition preferably includes a stabilizer in the amount of
about 0.05 to 5 weight percent, most preferably 0.05 to 1 weight percent, to

35 provide additional thermal-oxidative stability. The stabilizer can be a single
compound such as an antioxidant or can be a stabilizer package containing an
antioxidant together with additional materials for the purpose of enhancing
oxidative stability. Provided that they enhance finish properties, any of a wide
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10  have an acid value of less than about 8, most preferably less than about 4, when
measured on the finish mixture before addition of alkaline materials optionally
added for stabilization. :
The finish composition in accordance with the invention is conveniently
used as a water emulsion to coat synthetic filaments. Depending on the specific
15 components of the finish, stable water emulsions with a wide range of
compositions are possible, Typically, emulsions in which the finish composition
constitutes about 0.1 weight percent to about 30 weight percent are used. While
the finish has a number of potentially beneficial applications, the finish is well-
suited for use as a "spin finish" when applied to an as-spun multifilament yarn and
20  is also suited for use as a secondary finish when applied either before or after
drawing. The finish may be applied by any of a variety of known methods for
applying emulsion finisl_:es such as using a rotating roll or metering tip applicator.
The finish composition is preferably applied at a temperature of about 5°C to
about 95°C, most preferably, about 20°C to about 70°C. Preferably, the amount
25  of finish applied to the synthetic filament is such that about 0.2 to 2.0 weight
percent of the composition remains on the yarn after the water has evaporated
(hereinafter referred to as "finish on yarn" or "FOY").
The finish is preferably used with filaments of a polymer selected from
the class consisting of polyamide homopolymers and copolymers and polyester
30  homopolymers and copolymers. The finish provides particular advantage when
the finish is applied to a yarn to be used in wet air-jet texturing processes
. including those texturing a single yarn or muitiple yarns entering the jet at the
same or different speeds. Finish build-up on the jet is substantially decreased
compared to conventional finishes including commercially-available polyether
35  based finishes thereby providing uniform texturing and low break levels.
Preferred finish compositions also provide high bulking efficiency needed to
provide high speed wet air-jet texturing, bulk uniformity, and high levels of bulk.
The yarns so textured also exhibit improved bulk retention and high strength in
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pH is measured as a S5 weight percent dispersion in demmerahzed
water using a pH meter.

" % Varnish - Thin Film Oven Test - Several replicates of test finishes
are prepared by precisely weighing 0.30 - 0.35 grams of finish into previously

15 weighed 57 mm aluminum weigh dishes. These dishes are randomly placed
into 16" x 9" x 2" (41 cm x 23 cm x 5 cm) porcelain coated steel trays and
placed in an electrically heated forced air oven. After heating at 215°C for 16
hours, the trays are removed and allowed to cool to room temperature before
re-weighing the aluminum weigh dishes with finish residue. Then 10 - 20

20 grams of acetone are added to the weigh dishes to remove soluble residue.
After standing for 10 minutes, the acetone is poured out of the weigh dish and
any remaining acetone soluble residue is removed by rinsing with a stream of
acetone from a squeeze bottle. The aluminum dishes are dried about 10
minutes in a 75°C oven and cooled to room temperature before a final

25 weighing of aluminum dishes to determine the percentage of acetone-
insoluble varnish based on the original sample weight.

Acid Value is defined as the number of milligrams of potassium
hydroxide required to neutralize the free fatty acids in one gram of sample. If
potassium hydroxide or other inorganic base is used in the finish for stabilization

30 or other purposes, acid value is measured without the addition of such inorganic
base to the finish. Alternately, the acid value of the eomponents can be measured
and the results used to calculate the acid value for the finish.

EXAMPLE 1

Example finishes A and B with the compositions listed in Table I are

35 prepared by charging a mechanically stirred vessel with the components in the
order from top to bottom as listed in Table I. After adding the KOH slowly as a
45% water solution, the mixture is stirred an additional 5 minutes to assure
complete mixing prior to adding the ester lubricant.
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POE (14) Isostearate

Sodium Di-2-Ethylhexyl Sulfosuccinate
(75 wt.% Conc.)

Trilauryl Phosphite

KOH
(45w1% Conc.)

Tridecyl Stearate

Pentaerythritol Tetrapelargonate

TABLE I
FINISH
—A __
Oven Test-16 Hr. @
215°C
- % Residue ' 6.1
- % Varnish 55
Smoke Point, °C 144
Viscosity @ 75°C | 206

about 1 to about 39.9

to

FINISH FINISH

A B
664 714
3.0 3.0
40) (4.0
0.5 05
0.1 0.1
(:22) (:22)
30.0 0.0
0.0 25.0

FINISH
B
13.0

9.6
157
227



percent lubricant with a nelting point |less than 25ferr]C. The | ubri cant
should be a lubricant or m xture of lubricants which resists fum ng on hot
mecchi newoeg4v@s840 duri ng spi nning of yarns or in subsequ@®&T/EPsBPeEI2I ng.
Preferably, the lubricant is selected fromthe class consisting of natural
and synthetic esters with a nunber aEXAMPLE® ecul ar wei ght of at |east 450
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di tridecylo adisiipiMHebedtitin BRIBROEN jet8 With 135p6laddnd a 230°C vapor phase setting

heater. The 2-ply parallel texturing test at 325 meter/minute was run four days
with four positions per item. Feed yarn properties, textured yarn properties, and
positional stops data are presented in Table III. Positional stops occur when the
yarn breaks in the jet or the process must be stopped such as when the threadline

15 becomes unstable indicating non-uniform texturing which requires the jet to be
cieaned or changed.

g

TABLE II1
20 .
FINISH FINISH
Feed Yarn
25 - Tenacity, g/den. 6.34 6.24
- Elongation to Break, % 334 ' 326
- FOY | 0.71 0.76
2-Ply Parallel Texturing
30 _
- Denier 1574 1574
- Tenacity, g/den. 5.04 484
- Positional Stops/Day 0.50 069
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' 10 3. The finish composition of claim 1 wherein said finish composition has
an acid value of less than about 4.

4. The finish composition of claim 1 wherein said composition comprises
about 65 to about 95 weight percent of said nonionic emulsifier.

5. The finish composition of claim 1 wherein said nonionic emulsifier is

15 selected from the class consisting of polyoxyalkylene condensation products
having a lipophilic portion derived from an alcohol or a carboxylic acid.

6. The finish composition of claim 5 wherein said nonionic emulsifier is
selected from the class consisting of polyoxyalkylene condensation products of
natural and synthetic aliphatic monohydric alcohols and natural and synthetic

20  aliphatic monobasic carboxylic acids, said polyoxyalkylene condensation products
having a number average molecule weight of at Jeast about 600 amu.

7. The finish composition of claim 1 wherein said lubricant is selected
from the class consisting of natural and synthetic esters having a number average
molecular weight of at least about 450 amu.

25 8. The finish composition of claim 1 wherein said anionic surfactant is
selected from the group consisting of alkali metal salts of a sulfonated
dicarboxylic acid ester.

- 9. The finish composition of claim 8 wherein said anionic surfactant is
selected from the group consisting of alkali metal salts of a dialkyl sulfosuccinic

30 acid. '

10. The finish composition of claim 9 wherein said anionic surfactant is
- selected from the class consisting of sodinum d1-2-ethy1hexyl sulfosuccinate and

potassium di-2-ethylhexyl sulfosuccinate.

11. The finish composition of claim 1 further comprising a stabilizer in

35 the amount of about 0.05 to 5 weight percent.

12. The finish composition of claim 11 wherein said stabilizer is present
in the amount of about 0.05 to 1 weight percent.

13. A synthetic filament coated with a finish composition comprising:
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has an acid value of less than about 8.

15. The synthetic filament of claim 14 wherein said finish composition
has an acid value of less than about 4.

10 16. The synthetic filament of claim 13 wherein said composition
comprises about 65 to about 95 weight percent of said nonionic emulsifier.

17. The synthetic filament of claim 13 wherein said nonionic emulsifier
is selected from the class consisting of polyoxyalkylene condensation products
having a lipophilic portion derived from an alcohol or a carboxylic acid.

15 18. The synthetic filament of claim 17 wherein said nonionic emulsifier
is selected from the class consisting of polyoxyalkylene condensation products of
natural and synthetic aliphatic monohydric alcohols and natural and synthetic
aliphatic monobasic carboxylic acids, said polyoxyalkylene condensation products
having a number average molecule weight of at least about 600 amu.

20 19. The synthetic filament of claim 13 wherein said lubricant is selected
from the class consisting of natural and synthetic esters having a number average
molecular weight of at least about 450 amu.

20 The synthetic filament of claim 13 wherein said anionic surfactant is
selected from the group consisting of alkali metal salts of a sulfonated

25  dicarboxylic acid ester.

21. The synthetic filament of claim 20 wherein said anionic surfactant is
selected from the group consisting of alkali metal salts of a dialkyl sulfosuccinic
acid.

22. The synthetic filament of claim 21 wherein said anionic surfactant is

30 selected from the class consisting of sodium di-2-ethylhexyl sulfosuccinate and
potassium di-2-ethylhexyl sulfosuccinate.

23. The synthetic filament of claim 13 further comprising a stabilizer in
the amount of about 0.05 to 5 weight percent.

24. The synthetic filament of claim 23 wherein said stabilizer is present

35 in the amount of about 0.05 to 1 weight percent.

" 25. The synthetic filament of claim 13 wherein said filament is
comprised of a polymer selected from the class consisting of polyamide
homopolymers and copolymers and polyester homopolymers and copolymers.
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: . natural and synthetic esters having a number average molecular weight of at least
450 amu, said lubricant having at least 29 carbon atoms and a melting point less than
- 10 25°C;and

D

0.1 to 15 weight percent anionic surfactant selected from the class
consisting of alkali metal salts of a sulfonated dicarboxylic acid ester.

2.- The finish composition of claim 1 wherein said finish composition

~ has an acid value of less than 8. |
15 3, The finish composition of claim 1 wherein said finish composition
" has an acid value of less than 4.

4. The finish composition of claim 1 wherein said composition
comprises 65 to 95 weight percent of said nonionic emulsifier.

5. The finish composition of claim 1 wherein said nonionic emulsifier is

20  selected from the class consisting of polyoxyalkylene condensation products of
natural and synthetic aliphatic monohydric alcohols and natural and synthetic
aliphatic monobasic carboxylic acids. _

6. The finish composition of claim 1 wherein said anionic surfactant is
selected from the group consisting of alkali metal salts of a dialkyl sulfosuccinic

25 acid.

7. The finish composition of claim 6 wherein said anionic surfactant is
selected from the class consisting of sodium di-2-ethylhexyl sulfosuccinate and
potassium di-2-ethylhexyl sulfosuccinate. .

8. The finish composition of claim 1 further comprising a stabilizer in

30 - the amount of 0.05 to 5 weight percent. _ _

9. The finish composition of claim 8 wherein said stabilizer is present in
the amount of 0.05 to 1 weight percent.

10. A synthetic filament coated with a finish composition comprising:

60 to 98.9 weight percent nonionic emulsifier selected from the class

35 - consisting of polyoxyalkylene condensation products having a lipophilic portion
derived from an alcohol or a carboxylic acid, said emulsifier having a melting point
less than 25°C;

1 to 39.9 weight percent lubricant selected from the class consisting of
natural and synthetic esters having a number avérage molecular weight of at least

10
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has an acid value of less than 4.
13. The synthetic filament of claim 10 wherein said composition
10 comprises 65 to 95 weight percent of said nonionic emulsifier.

14. The synthetic filament of claim 10 wherein said nonionic emulsifier
is selected from the class consisting of polyoxyalkylene condensation prodﬁcts of
natural and synthetic aliphatic monohydric alcohols and natural and synthetic
aliphatic monobasic carboxylic acids.

15 15. The synthetic filament of claim 10 wherein said anionic surfactant is
selected from the group consisting of alkali metal salts of a dialkyl sulfosuccinic
acid.

16. The synthetic filament of claim 15 wherein said anionic surfactant is
selected from the class consisting of sodium di-2-ethylhexyl sulfosuccinate and
20  potassium di-2-ethylhexyl sulfosuccinate.
17. The synthetic filament of claim 10 further comprising a stabilizer in
the amount of 0.05 to S weight percent.
18. The synthetic filament of claim 17 wherein said stabilizer is present
in the amount of 0.05 to 1 weight percent.
25 19. The synthetic filament of claim 10 wherein said filament is
comprised of 2 polymer selected from the class consisting of polyamide
homopolymers and copolymers and polyester homopolymers and copolymers.

11
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(57) Abstract

A lubricating finish composition suitable for application as a water emulsion to synthetic filaments and synthetlc filaments
coated with the composmon The composition of the invention comprises: about 60 to about 98.9 weight percent nonionic emulsi-
fier having a melting point less than about 25 °C; about I to about 39.9 weight percent lubricant having at least 29 carbon atoms
and a melting point less than about 25 °C; and about 0.1 to about 15 weight percent anionic surfactant.




GBI 1985
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gram of - sanpl e. compositions.
Synthetic fiber producers provide the textile industry with a wide variety
of continuous filament yarn products. These differ in polymer type, orientation,

10  denier, denier per filament, luster, cross-section, dyeability, and other
distinguishing properties. Many of these commercially available yams would

otherwise be desirable as feed yarns for air-jet texturing but they contain
conventional finish compositions developéd for other kinds of processing such as
false-twist texturing, weaving, and knitting.

15 , Unfommately. yarns with conventional finish compositions are not well-
suited for the special needs of wet air-jet texturing so they can cause serious
qualify and productivity problems. Critical among these is the build-up of
deposits in the air-bulking jet. The build-up of deposits initially reduces bulk
level and bulk uniformity, reduces threadline tension uniformity, and ultimately

20  causes threadline breaks and stringup diffiéulty. Conventional finishes when used
on yarns for wet air-jet texturing also cause environmental and occupational
health problems in hot processing during yarn manufacture by releasing vapor

~and aerosol fumes into the workplace and the environment.
SUMMARY OF INVENTION .

25 - . Theinvention provides a lubricating finish composition and synthetic
filaments coated with the composition. The composition of the invention
comprises:

about 60 to about 98.9, preferably 65 to about 95, weight percent
nonionic emulsifier having a melting point less than about 25°C;

30 about 1 to about 39.9 weight percent lubricant having at least 29 carbon
atoms and a melting point less than about 25°C; and

about 0.1 to about 15 weight percent anionic surfactant.
Preferably, the finish composition has an acid value of less than about 8,-
most preferably less than about 4.

35 In a preferred form of the invention, the nonionic emulsifier is selected
from the class consisting of polyoxyalkylene condensation products having a
lipophilic portion derived from an alcohol or a carboxylic acid. Most preferably,
the polyoxyalkylene condensation products are of natural and synthetic aliphatic
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aters ving a number average molecular weight of at least about 450 amu.,

5 In & preferred form of the invention, the anionic surfactant is selected
from the group consisting of alkali metal salts of a sulfonated dicarboxylic acid
ester, preferably an alkali metal salt of a dialkyl sulfosuccinic acid such as sodium
di-2-ethylhexyl sulfosuccinate or potassium di-2-ethylhexyl sulfosuccinate.

Preferably, the finish composition comprises a stabilizer in the amount of

10 about 0.05 to S weight percent, most preferably, about 0.05 to 1 weight percent.

The finish composition is advantageously applied as a water emulsion to
synthetic filaments preferably polyamide and polyester multifilament yarns. The
finish composition is especially useful when such yarns are for nse in wet air-jet
mmg. . . . . ._ ) ‘ _ ‘

15 DETAILED DESCRIPTION

The finish composition in accordance with the invention includes about
60 to about 98.9 weight percent nonionic emulsifier, preferably 65 to about 95
weight percent nonionic emulsifier. The nonionic emulsifier should have a
suitable Hydrophile-Lipophile Balance (HLBY) to impart water emulsifiability to

20 the finish composition and should exhibit low fumiing. ‘The nonionic emulsifier is
oneoramnm:reofnomomcemnﬂs:ﬁerswhmhmhqmdmtemperamreslcss -
than 25°C so that this component will not solidify at ambient temperatures and be
prone to form deposits on & texturing jet when ayarnthhtheﬁmshxsused ina
wet air-jet texturing process. _

25 Prefembly.thenonionlcemulsiﬁerisseleaed&omtheclaseonsisﬁngof
polyoxyalkylene condensation products having a lipophilic portion derived from
an alcohol or a carboxylic acid. Most prefersibly, the polyoxyalkylené
condensation products éré of natural and synthetic aliphatic monohydric alcohols
and natural and synthetic aliphatic monobasic carboxylic acids. It is also

30  preferred for the nonionic emulsifier to have a number average molecule weight
of at least about 600 atomic mass units (amu). ‘The hydrophilic portion of the
preferred nonionic emulsifier should be composed primarily of repeating
oxyethylene units but some higher alkylene oxide units may be incorporated irito
the polyoxyalkylene chain segments to provide liquidity at temperatures less than

35 25°C. The lipophilic portion of the preferred nonionic emulsifier can be derived
from fatty acid, fatty acid esters, or fatty alcohols or may be derived from suitable
synthetic aliphatic monobasic carboxylic acids or esters or synthetic aliphatic
monohydric alcohols. To provide liquidity at temperatures less than 25°C, these

ally




use and the results are reported in Table Il. 5 REPLACEMENT SHEET
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than 2 carbons or, if approaching or exceeding 12 carbon atoms, this portion
should have at least some chain branching or unsaturation. However, the degree
of unsaturation should be sufficiently low that the nonionic emulsifier is not prone
to oxidative degradation, especially varnishing during high temperature
Pprocessing.

The finish composition also includes about 1 to about 39.9 weight
percent lubricant with a melting point less than 25°C. The lubricant should be a
lubricant or mixture of lubricants which resists fuming on hot machine parts
during spinning of yarns or in subsequent processing. Preferably, the lubricant is
selected from the class consisting of natural and synthetic esters with a number
average molecular weight of at least 450 amu. The lubricants used should contain
short hydrocarbon chains of less than 12 carbons or, if more than 12 carbon
atoms, should have at least some chain branching or unsaturation to provide
liquidity at temperatures less than 25°C.. However, for resistance to oxidative
degradation, especially varnishing during high temperature processing, the
lubricant should be low in unsaturation. Preferably, unsaturation as measured by
iodine value is less than about 100. For finishesintended for use when greater
thermal-oxidative stability is required, e.g., processing temperatures of 150°C or
above, the iodine value is preferably less than 10. Examples of suitable esters

- include mono-, di-, and polyesters such as pentaerythritol tetrapelargonate,

¢ tridecyl stearate, ditridecyl adipate, and neopentyl glycol dioleate.

The finish composition also includes about 0.1% to about 15 weight
percent anionic surfactant. The anionic surfactant-should be selected to work
well with the particular nonionic emulsifier or mixture of nonionic emulsifiers

_used in the composition for increased emulsifiability, enhanced wetting properties
and keeping the texturing jet free of harmful deposit build-up. Preferably, anionic
surfactant is selected from the group consisting of alkali metal saits of 2
sulfonated dicarboxylic acid ester. Most preferably, the anionic surfactant is-
selected from the group consisting of alkali metal salts of a dialkyl sulfosuccinic
acid such as sodium di-2-ethylhexyl sulfosuccinate or potassium di-2-ethylhexyl -
sulfosuccinate.

The finish composition preferably includes a stabilizer in the amount of-
about 0.05 to 5 weight percent, most preferably 0.05 to 1 weight percent, to
provide additional thermal-oxidative stability. The stabilizer can be a single
compound such as an antioxidant or can be a stabilizer package containing an
antioxidant together with additional materials for the purpose of enhancing
oxidative stability. Provided that they enhance finish properties, any of a wide

L 22)
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variety of stabilizers known for use in finishes can be used in a finish in

accordance with the present invention. An example of a stabilizer advantageously

used in accordance with the present invention is the stabilizer trilauryl phosphite.
When trilauryl phosphite is used as the stabilizer, an inorganic base such as
potassium hydroxide preferably is added to adjust the pH to greater than about 7
which imparts additional stability to the finish.

~ The finish compositions provide improved performance in wet air-jet
texturing and are less prone to form deposits on the jet when they do not contain
substantial quantities of free carboxylic acids. Preferably, the finish compositions
have an acid value of less than about 8, most preferably less than about 4, when
measured on the finish mixture before addition of alkaline materials optionally
added for stabilization.

The finish composition in accordance with the invention is conveniently
used as a water emulsion to coat synthetic filaments. Depending on the specific
-comporients of the finish, stable water emulsions with a wide range of
compositions are possible. Typically, emulsions in which the finish composition
constitutes about 0.1 weight percent to about 30 weight percent are used. While
the finish has a number of potentxally beneficial applications, the finish is well-
suited for use as a“spmfimsh"when apphedtoanas-spunmuluﬁlamentyamand
is also suited for use as a secondary finish when applied either before or after

 drawing. ‘The finish may be applied by any of a variety of known methods for

applyirig emulsion finishes such as using a rotating roll or metering tip applicator. -

The finish composition is preferably applied at a temperature of about $°C to
about 95°C, most preferably, about 20°C to about 70°C. l’referably. the amount
ofﬁnishapphedtothesyntheucﬁlamentismchthataboutﬂlto2.0weight
percent of the composition remains on the yarn after the water has evaporated
(hereinafter referred to as 'ﬁmsh on yarn" or "FOY").

The finish is preierably used with filaments of a polymer selected from
the class consisting of polyamide homopolymers and copolymers and polyester
homopolymers and copolymers.- The finish provides particular advantage when
the finish is applied to a yarn to be used in wet air-jet texturing processes
including those texturing a single yarn or multiple yarns entering the jet at the

~ same or different speeds. Finish build-up on the jet is substantially decreased

compared to conventional finishes including eommerclally-avaxlable polyether
based finishes thereby providing uniform texturing and low break levels.
Preferred finish compositions also provide high bulking efficiency needed ta
provide high speed wet air-jet texturing, bulk uniformity, and high levels of bulk.
The yarns so textured also exhibit improved bulk retention and high strength in
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method and expressed as the number of centigrams of iodine absorbed per
gram of lubricant.

Viscosity is measured with a viscometer sold under the trademark

BROOKFIELD® SYNCHRO-LECTRIC by Brookfield Engineering
10 Laboratories, Inc., Stoughton, Massachusetts.

pH is measured as a 5 weight percent dispersion in demineralized
water using a pH meter.

% Vamish - Thin Film Oven Test - Several replicates of test finishes
are prepared by precisely weighing 0.30 - 0.35 grams of finish into previously

15 weighed 57 mm aluminum weigh dishes. These dishes are randomly placed
into 16" x 9" x 2" (41 cm x 23 cm'x S cm) porcelain coated steel trays and
placed in an electrically heated forced air oven. After heating at 215°C for 16
hours, the trays are removed and allowed to cool to room temperature before
re-weighing the aluminum weigh dishes with finish residue. Then 10 - 20

20  grams of acetone are added to the weigh dishes to remove soluble residue.
After standing for 10 minutes, the acetone is poured out of the weigh dish and
any remaining acetone soluble residue is removed by rinsing with a stream of
acetone from a squeeze bottle. The aluminum dishes are dried about 10
minutes in a 75°C oven and cooled to room temperature before a final

25 weighing of aluminum dishes to determine the percentage of acetone-
insoluble varnish based on the original sample weight.

Acid Valye is defined as the number of milligrams ofpomss:um _
hydroxide required to neutralize the free fatty acids in one gram of sample. If
potassium hydroxide or other inorganic base is used in the finish for stabilization

30 or other purposes, acid value is measured without the addition of such inorganic
base to the finish. Alternately, the acid value of the components can be measured
and the results used to calculate the acid value for the finish.

EXAMPLE 1

Example finishes A and B with the compositions listed in Table I are

35 prepared by charging a mechanically stirred vessel with the components in the
order from top to bottom as listed in Table 1. After adding the KOH slowlyasa
45% water solution, the mixture is stirred an additional 5 minutes to assure
complete mixing prior to adding the ester lubricant.

\"&4
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The finishes are subjected to test procedures to predict performance in

use and the results are reported in Table II.

TABLE]
POE (14) Is_ostearate
Sodium'Di-2-Ethylhexyl Sulfosuccinate
(75 wt.% Conc.)
Trilauryl Phosphite
KOH
(45wt% Conc.)
Tridecyl Stearate
| i?ei;t;erythﬁtol ‘Tetrapelargonate
TABLE NI
FINISH.
A
Oven Test-16 Hr. @
215°C
- % Residue 6.1
- % Varnish 55
Smoke Point, °C 144
Viscosity @ 75°C 206

FINISH FINISH

_A B
64 T4
30 3.0
“40) (40
0.5 0.5
01 01

- (22) (:22)
300 00

. 00 25.0
FINISH

B
13.0
9.6
157
2.7



AVENDED CLAI MS [received by the International Bureau on_3_ February 1994

(03.02.94); original clains 1-25 replaced by anmended cl W§m:,)]
1. A'lubricating finish conposition conprising: 60 to 9 a¥a1 |
noni oni c enul sifier selected fromthe class, consistingjoff polyoxyal kyl
condensation products having a |ipophilig portion 5 cer| vid ﬂﬁéﬂ?“an ;

al cohol or a carboxylic acid, said emulsifier having a{ndober —average }
nol ecul ar wei ght of at |least 600 amu and a nelting poirnt |ess than

25[err]C; 1 to 39.9 weight percent |ubriEXAMPLE2cted f

consisting of natural a&@h;ﬂmhksﬁémmtshfemalaaaf&mm‘?voaamf@mlamem
nol ecul ar wei gh i.d.lubricant haV| n st 29

carbon atons ané‘ygmrﬁmg %}"ﬁ?"}"ﬁéﬂﬂ‘ﬂﬂg ﬂ?li'ﬁ‘itr 14'? pocess
wei ght per cent awﬂmmdsupm@ftsseewdsur mxmt(azoocmmu mminytq)nsgus;ﬂ
al kal i et al ssalghpnfaking Hotgl 53ROV H:Sn 6.0 Weight percesit Tio)l sh
composition of CAa' {at }‘iﬁ.s ?s' app {aeld%ftﬁeyam befors ¢ ﬁvtvmgr}rom an about 3.5 weight
percent water emulsion and a secondary finish is also applied using a similar
emulsion before wind-up.
Wet air-jet texturing is done on a Reiter-Scragg Jetex 1200 machine
10  using Heberlein air-texturing jets with 135 psi air and a 230°C vapor phase setting
heater. The 2-ply parallel texturing test at 325 meter/minute was run four days
with four positions per item. Feed yarn properties, textured yarn properties, and
positional stops data are presented in Table IIL. Positional stops occur when the
yarn breaks in the jet or the process must be stopped such as when the threadline
15 becomes unstable indicating non-uniform texturing which requires the jet to be

g

cleaned or changed.
TABLEIII
20
FINISH FINISH
A B __
Feed Yarn
25 ~ Tenacity, g/den. : 6.34 624
- Elongation to Break, % 334 326
- FOY . on 0.76
2-Ply Parallel Texturing
30
- Denier 1574 1574
- Tenacity, g/den. 5.04 484

- Positional Stops/Day 0.50 ' 0.69



has an aci d val udpgbr |\ pe% rﬁsﬂ 5 3. The finish conposition
of claim1 whereiffif . M H@J ﬁ)osition has and value of less than 4. 4.

The .fini sh conpogitlion of claim \her ei n—sai-d-conpositiomTtonprises 65 to

95 wei ght percent] qof $FnFmaeggsoni c|enul Sifl conposition of
claim 1 wherein gaild noni onic enp pigfier is !ﬂ"l"]mHﬂummrrom the cl ass
consi sting of polfyoxyal Kyl effe-tondgnsati on pfoductts of matural and

synt heti c al i phatic.oonohydric al cbhols and natural and synthetic aliphatic

nonobasi ¢ car b(ﬂmIMSaci ds 6. The fi ni sh conposit i on of claim1l wherein

said anionic surfa_cta ﬁ@ﬁg asi sting of al kal i

netal salts of a dial s corrp05| tion
of claim6 wherein sat ﬁB&ﬂPS%&?HBaYF ip?rge’été’r%&”éﬁe?‘l‘wq

consi sting of smeltingipdintdessithyn dpout258C} f osucci nate and potassi um
di - 2-ethyl hegxyl s U' f oggut 13b&bout 39.9 weight percent lubricant having at least 29 carbon
atoms and a melting point less than about 25°C; and

about 0.1 to about 15 weight percent anionic surfactant.

2. The finish composition of claim 1 wherein said finish composition has
an acid valué of less than about 8.

10 3. The finish composition of claim 1 wherein said finish composition has
ai acid value of less than aboxit 4. ’

4. The finish composition of claim 1 wherein said composition comprises
about 65 to about 95 weighit percent of said nonionic emulsifier.

- . The finish composition of claim 1 wherein said nonionic emulsifier is

15 selected from the class consisting of polyoxyalkylene conderisation products
having a lipophilic portion derived from an alcohol or a carboxylic acid.

' 6.. The finish eompoémon of claim 5 wherein said nonionic emulsifier is
selected from the class consisting of polyoxyalkylene condensation. products of
natural and synthetic aliphatic monohydric alcohols and natural and synthetic

.20  aliphatic monobasic carboxylic dcids, said polyoxyalkylene condensation products
~ having a numiber average molecule weight of at least about 600 amu.

7. The finish composition of claim 1 wherein said lubricant is selected
from the class consisting of natural and synthetic esters having a number average
molecular weight of at least about 450 amu.

25 8. The finish composition of claim 1 wherein said amomc surfactant is
selected from the group consisting ‘of alkali metal salts of a sulfonated
dicarboxylic acid ester.

9. The finish composition of claim 8 wherein said ahionic surfactant is

selected from the group consisting of alkali metal salts of a dialkyl sulfosuccinic
30 acid.

-

10. The finish composition of claim 9 wherein said anionic surfactant is
selected from the class consisting of sodium di-2-ethylhexyl sulfosuccinate and
potassium di-2-éthylhexyl sulfosuccinate.

11. The finish composition of claim 1 further comprising a stabilizer in
35 -the amouynt of about 0.05 to S weight percent. '

12. The finish composition of claim 11 wherein said stabilizer is present
in the amount of about 0.05 to 1 weight percent.

13. A synthetic ﬁlament coated with a finish composition comprising:
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8. The finish Com_ﬁEPILA@EMENTCSHEEfI‘- further conprising a stabilizer in 30

t he anount of 0.0p {0 5 werght cent. 9. The finish conposition of claim

8 wherein said sthbfli i esie in the amo f il i ght
percent. 10. A sypt 1et1lzzh1’§iqs‘§%nt oated with aL}leHMclm“ﬂlua“Bﬁ

conpri sing: 60 to} 98~B-weight—pericgnt ®@onionic e Sitier nsebected fromthe
class 35 consi sging of polyoxyal Byl ene condensati on products having a

| i pophilic portiof geryvedfFromean-al cohol or a catbaoxylic, acid, .said
enul si fier having a nBPewyRP ‘B(ﬁi’ﬁt‘t 98,2 wejght persgit nopignjc S@“&‘@giwgﬁer cent
| ubri cant sel ectneltidg point Jess thanabomt®@5Cst i ng of natural and synthetic

Zﬁ/tEﬁE)SEDh Eci:\liib\ln E/Ba numbe by aNeIAR%abeht $5:9 Walghtpefteht Bbriddint' M3t at lealt 29 carbon
atoms and a melting point less than about 25°C; and
5 about 0.1 to about 15 weight percent anionic surfactant.

14. The synthetic filament of claim 13 wherein said finish composition
has an acid value of less than about 8.

15. The synthetic filament of claim 14 wherein said finish composition
has an acid value of less than about4.

10 16. The synthetic filament of claim 13 wherein said composition
comprises about 65 to about 95 weight percent of said nonionic emulsifier.

17. The synthetic filament of claim 13 wherein said nonionic emulsifier
is selected from the class consisting of polyoxyalkylene condensation products
having a lipophilic portion derived from an alcohol or a carboxylic acid.

15 18. The synthetic filament of claim 17 wherein said nonionic emulsifier
is selected from the class consisting of polyoxyalkylene condensation products of
natural and synthetic aliphatic monohydric alcohols and natural and synthetic
aliphatic monobasic carboxylic acids, said polyoxyalkylene condensation products
having a number average molecule weight of at least about 600 amu.

20 19. The synthetic filament of claim 13 wherein said lubricant is selected
from the class consisting of natural and synthetic esters having a humber average
molecular weight of at least about 450 amu. ' : o

20 The synthetic filament of claim 13 wherein said anionic surfactant is
selected from the group consisting of alkali metal salts of a sulfonated

25  dicarboxylic acid ester. .

21. The synthetic filament of claim 20 wherein said anionic surfactant is

selected from the group consisting of alkali metal salts of a dialkyl sulfosuccinic
acid. ' '

22. The synthetic filament of claim 21 wherein said anionic surfactant is
30 selected from the class consisting of sodium di-2-ethylhexyl sulfosuccinate and
potassium di-2-ethylhexyl sulfosuccinate. '
23. The synthetic filament of claim 13 further comprising a stabilizer in
the amount of about 0.05 to 5 weight percent.
24. The synthetic filament of claim 23 wherein said stabilizer is present
35 inthe amount of about 0.05 to 1 weight percent.
" 25. The synthetic filament of claim 13 wherein said filament is
comprised of a polymer selected from the class consisting of polyamide
homopolymers and copolymers and polyester homopolymers and copolymers.
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450 amu, said lubricant having at |east 29 carbon a gl LACBNQ%HESHEBB'pOint
| ess than 25[err]C and 0.1 to 15 wei ght percent an'ohic sur fact ant
sel ected fromthe class consisting of alkali netal paftsl 3DEL ®ykf onat ed
di carboxylic acid ester. 5 11. The syntpegic filament df Jcl aim
10 wherein said finish conposition has an_acid val of [essS Tham8. |12.
The synthetic filanment of claim 10 wheretR said firk conposi tion has an
acid value of less than 4. 13. The synthetic filanent of claim 10 wherein
sai d conposition 10 i i { d nonionic
enul sifier. 14. The g‘;ﬁ e |cﬁtf‘§%%fﬁ% %%%%@%d noni oni ¢
emul sifier is selected fromthe class consisting of pol yoxyal kyl ene
condensation products of natural and gg bipc al i phatic nonohydric
al cohol s and natural and synthetic alTphatic nonobasic carboxylic acids. 15
15. The synthetic filament of claim 10 wherein said anionic surfactant is
A lubricating finish composition suitable for application as a

water emulsion to synthetic filaments and synthetic filaments
coated with the composition. The composition of the invention
comprises: about 60 to about 98.9 weight percent nonionic
emulsifier having a melting point less than about 25°C; about 1
to about 39.9 weight percent lubricant having at least 29 carbon
atoms and a melting point less than about 25°C; and about 0.1 to
about 15 weight percent anionic surfactant.
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selected fromth ng of alkali rretal salts-of. adlal kyl

sul fosuccinic a‘l : g The zyn hetic filament | n sai d
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di - 2- et hyl hexyl |s [foqur‘(‘l pate hndg20  potassiu -

sul fosuccinate. {17. The synthetic}filanment of claim10 furt her corrprl sing a
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stabilizer int ANENDED\GLAIMS percent. 18. The synthetic
filanment of (Fecaived by sherinternasionattBunedu on3 Februaweys 4884 i(B3.0AS%AouUNt Of
0.05 to 1 wei gPRigalceldims 525 replaced by amended cigimss{r#9n(2 Pages)d anent of

claim 10 wherein said fllAﬂﬁﬁﬁeﬂhﬁgﬁWﬁ ooinpitidingier sel ected fromthe

cl ass consisting of pol wmﬁgmpwmﬁmymwﬂwmuer
homopol ymer s a“%&g@%&mmmmmmmawm
portion
5 denwdﬁomanaleolﬂonarﬁoxylwwd,aldmulﬁﬁuhmgunmba
amgemolecnhrwaghtofulustmamuandlmdungpointmmzs C;
1to39.9wughtpereentmbnantselmdﬁommechssmmungof
muﬂm:yntheucmm;numbamemlmhrwghtofum
450 amu, said lubricant having at least 29 carbon atoms and a melting point less than
10 25°C;and L :
0.1 to 15 weight percent anionic sucfactant selected from the class
consisting of alkali metal salts of & sulfonated dicarboxylic acid ester.’
2. mmmpoﬁmofdmmlwhuunaldﬁniﬁ\eompoduon t
bas én acid value of lessthan 8.
15" - 3. 'meﬂmshcomposmonofclaxmlwhmnwdﬁmsheomposmon_
has an acid value of less than 4.
4, ‘meﬁnisheomposimofclaimlwhadnnideompoﬁuon
wmpmﬁsw%waghtpucuuofmdmonicemulaﬁét '
- 8, meﬁnishcomposiﬁonofdmmlwhauumidnomomcemulsxﬁerxs
20 seleqedﬁommechsseonsxsnngofpolyoxyalkylmeondmnnonpmductsof
natural and synthetic aliphatic monohydric alcohols-and natiral and synthetic
ahphancmonobaaceuboxylicadds ' :
6. Theﬁnisheompoﬁuonofclumlwhemnwdmiomcsmﬁmntw

selected from thegtmpeooskungofalhhmaalsmsofadiﬂkylnnfomc
25 acid. : : -

_ 7. The finish composition of claim 6 wherein said anionic surfactant is
Mfmmﬁechsmﬁﬁngofwd&umdi-z-ﬂhylhexylaﬂfos\mmm
pomssiumdn-z-ethynuylaﬂm:cdm

8. mmmﬁonofdﬁmlfmﬂmwmmngambmmm
30 the amount of 0.05 to 5 weight percent, _
9. meﬁnishwmposiuonofcImmSWemnwdstabihwmpmsaum
the amount of 0.05 to 1 weight percent. : '
10. A synthetic filament coated with a finish composition comprising:
60 to 98.9 weight percent nonionic emulsifier selected from the class
35 consisting of polyoxyalkylene condensation products having a lipophilic portion
' derived from an alcohol or a carboxylic acid, said emulsifier having a melting point
less than 25°C; _
1 to 39.9 weight percent lubricant selected from the class consisting of
natural and synthetic esters having a number average molecular weight of at least
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450 amu, said lubricant having at least 29 carbon atoms and a melting point less.than
25°C; and

0.1 to 15 weight percent anionic surfactant selected from the class
consisting of alkali metal salts of a sulfonated dicarboxylic acid ester.

11. The synthetic filament of claim 10 wherein said finish composition
has an acid value of less tlian 8.

12. The synthetic filament of claim 10 wherein said finish composmon
has an acid value of less than 4.

13. The synthetic filament of claim 10 wherein said composition
comprisés 65 to 95 weight percent of said nonionic emulsifier.

, 14. The synthetic filament of claimi 10 wherein said nonionic emulsifier
is selected from the class consisting of polyoxyalkylene condensation products of
natural and synthetic aliphatic monohydric alcohols and natural and synthetic
aliphatic monobasic carboxylic acids.

15. The synthetic filament of claim 10 wherein said anionic mrﬁmm is
selected from the group consisting of alkali metal salts of a dialkyl sulfosuccinic
acid.

16. The synthetic filament of claim 15 wherein said anionic surfactant is
selected from the class consisting of sodium di-2-ethylhexyl sulfosuccinate and
potassium di-2-ethylhexy! sulfosuccinate.

17. The synthetic filament of claim 10 further compnsmg a stabmzer in
the amount of 0.05 to 5§ weight percent.

18. The synthetic filament of claim 17 wherein said stabxhzer is present .
in the amount of 0.05 to 1 wexghtpercent.

19. The synthetic filament of claim 10 wherein said filament is
comprised of a polymer selected from the class consisting of polyannde _
homopolymers and copolymers and polyester homopolymers and copolymers.




