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@ Soil-resistant carpet yarns are provided by providing
yarns coated with a soil retardant, for example, a fiuoroche-
mical, and a retaining agent, for example, zirconium oxide.
Such yarns when used in the manufacture of carpets retain
their soil-resistant properties during the carpet dyeing and
finishing operation; the zirconium oxide in some way
- promotes the retention of the fluorochemical on the yarn.
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SOIL-RESISTANT YARNS,
AQUEOUS FINISH FOR YARNS, AND

PROCESS FOR PRODUCING A SOIL RESISTANT YARN :

' BACKGROUND OF THE INVENTTON

A. Field of the Invention

This invention relates to novel soil-resistant
varns, to a process for producing such yarns and to fabrics
made therefrom. The term "yarn" as used herein includes
staple yarn and continuous filament yarn.
B. Description of the Prior Art

The post treatment of textile fabrics, such as

(b}

inished caxrpets, with sprays containing soil retardants
such as fluorochemicals to impart soil resistance thereto and, -
in particulexr, to impart oil and water repellency thereto, is
widely practiced both by housewives and fabric manufacturers.
Fluorochenicals described as being useful in the post treat-
ment of textile fabriecs include those described in the fol-
lowing U.S. patents: 4,043,964; 4,043,923; 3,987,227,
3,916,053; 3,896,035; 3,816,229; 4,013,627; 3,872,058;
3,849,521; 3,816,167; 3,811,933; 3,708,537; 3,651,069;
3,645,990; 3,592,686; 3,574,791; 3,547,8%%; 3,544,663;
3,503,915; 3,491,169; 3,484,281; 3,462,296; 3,398,182;
3,282,905; 3,277,039; 3,256,231; 3,256,230; 3,068,187;
2,803,615; and 2,642,416. Also of interest is British Patent
1,504,463. TFluorochemicals which have '
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enjoyed commercial success for use in the post treatment
of finished carpets include Scotchgard Brand Stain
‘Repeller, a brand name of Minnesota Mlnnlng and 7
Manufacturing Company, and Zepel and Teflon trademarks' 7
5 of E. I. DuPont de Nemours and Company for- fluorocarbon -
textile finishes. ' , o
~ The fluorochemlcal post ‘treatment of carpets
1nvolves spraylng or otherwise applylng suff1c1ent fluoro-
chemical comp051tlon (i.e. fluorochemlcal in a sultable
10 liquid medium, such as water or . solvent) to the plle -
facing of a'finlshed,carpet to provide a,deSLredrwet,
pickup of fluorochemical and then drying the piling to |
remove the liquid and leave a coating of fluorochemical
thereon. The treatment has eeveralfdrawbacks;' One
15  drawback, particularly in the caee*of plus cut—pilei
 carpets, is that only the surface of the carpet (exposed
tuft ends) is protected that is, coated with fluoro- ,
chemical. In other words, the treatment does ‘not penetrate
down into the carpet and protect the middle and lower
.20 regions of the piling where soil tends to build up. As
a result, the treatment protects (i.e. 1mparts soil resis-
tance to) only a mlnor portion of the carpet piling.
Another drawback is that the fluorochemical tends to be
removed during normal use and cleanlng of the carpets
25 Attempts have been made in the ‘past to coat the
yarns prlor to tufting with the prlor art fluorochemlcal
compositions. However, such attempts have heretofore
been unsuccessful because the fluorochemical does not
stay on the yarn or at leaSt'an'effective:am0unt thereof
30 does not stay on the yarn duringrsubsequeﬁt carpet,
processing operat1ons and, in partlcular durlng carpet
dyeing. '
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It is an object of the present invention to 7
provide a novel soil-retardant composition which overcomes
the above-mentioned drawbacks of the prior art fluoro-
chemical compositioﬁs and which may be effectively applied
to the yarn from which textile fabrics, such as carpets,
are made. :

Other objects and advantages of the invention
will become apparent to those skilled in the art from the
following detailed description thereof.

SUMMARY OF THE INVENTION

The objects of this invention are accomplished
bf providing a yarn coated with an effective amount of
a soil retardant, such as a fluorochemical, and with a
retaining ageht, such as zirconium oxide, in an amount
sufficient to promote the retention of the soil retardant
on the yarn.

The term "soil retardant'" as used herein means
any material which when present as a coating on a yarn
or fabric reduces the rate at which the yarn or fabric
is soiled as determined by the 'Laboratory Jar Soil Test"
described hereinafter in Example 1. '

The term "retaining agent” as used herein means
any material which when present in combination with a soil
retardant as a coating on a yarn renders the soil retardant
more tenaciously attached to the yarn than when the
retaining agent is omitted from the coating as determined
by said Laboratory Jar Soil Test.

The term "effective amount of soil retardant" as
used herein means an amount thereof sufficient to reduce
the rate at which a yarn or fabric is soiled as determined
by the Laboratory Jar Soil Test.

Preferably, the coating is applied to yarns by
treating the yarns with an aqueous finish comprising the
soil retardant (e.g. fluorochemical) and retaining agent
or a retaining agent precursor. By "retaining agent
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precursor” is meant a compound (such as a water-soluble -

- metal salt) from which the retalnlng agent (such as metal

oxide) is later formed Mpst,preferably, the aqueous
finish is applled to the yarn as a'spin'finish' iHoWeVer

if de31red ‘the retaining agent or 1ts precursor may be
-applied to the yarn prior to or after appllcatlon of the
soil retardant thereto, for example,lthe retaining agent

or its precursor may be applied to‘the yarn from a spin
finish and then the soil retardant‘may subsequently be
applled to carpetcplllng prepared from the yarn, for
example from the dye bath.used to dye the carpet or from

a spray. comp051t10n applled to the finished carpet When
fluorochemical soil retardants are applled from the dye
bath to yarn already coated with certain- retalnrng agents
or precursors thereof (e.g. metal ox1des) it has been
found that the retalnrng agent is more effectlve when the
PH of the dye bath is adjusted to ‘below about 5 0 (e.g. 2. 8)

' with a mineral ‘acid such as phosphorlc acid.

‘The coated yarns of thls 1nventlon ow1ng to the

presence of the retalnlng agent soil at a slower rate
and tend to have longer lasting ant1 30111ng propertles
than correspondlng yarns rrom‘whlch the retalnlng agent is -

omitted from the coatlng (i.e. prlor art yarns) 7 Carpet
pile fabrics prepared from the coated yarns can be 5'
subjected to carpet processing operatlons such as dyerng,

without substantlal loss of soil-resistant propertles

Accordlng to a variation in: the 1nventlon the

- retaining agent or its precursor is applled to carpet

yarn at some p01nt prlor to the dyelng of the yarn (e.g.

in a.spln flnlsh) and then the 3011 retardant is applled
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to the yarﬁ, for example, by spraying the finished car-

‘pet with a composition comprising the soil retardant.

Although this iatter procedure does not eliminate post
treatment spraying'of carpet pilings, the resulting car-
pets tend td,possess longer lasting soil-resistant prop-
erties than when the retaining agent coating is omitted
from thercarpet piling yarn. Also, ‘when the yarn is
coated with retaiﬁing agent, the same degree of soil re-
tardancy can be obtained with significantly less soil re-

tardant than when the retaining agent coating is omitted.

PREFERRED EMBODIMENTS OF THE TINVENTION

Preferred soil retardants for use in practicing
the present invention include fluorochemicals of the type
described in the above-referenced patents. Particularly
preferred fluorochemicals are those containing a fluori-
nated, preferably saturated, aliphatic radical which radi-
cal contains 3 to 20 carbon atoms, preferably 6 to 12, and
the carbon-bonded fluorine content thereof is 40-78 weight
percent, preferably 50-77 weight percent. Preferably, the
radical is a;perfluoroalkyl, (Rf), i.e. c, an 4+ 1- Gen-
erally, the fluorochemical will contain 10 to 60% by weight,
and preferably 15 to 45% by weight of carbon-bonded fluorlne
Such fluorochemicals and their preparatlon are described
in the patent literature such as, for example, in U.S. pa-
tents: 4,043,964; 4,043,923; 3,987,227; 3,916,053; 3,896,035;
and 3;816,229'and are conveniently prepared, for example, by
reacting a precurscr fluorochemical amine or aleohol with a
suitable anhydride or isocyanate, for example, the reaction
of N-ethyl perfluorooctanesulfonamidoethanol and 2,4~tolylene
diisocyanate in a mole ratio of 2:1 to previde a bis-urethane

polymer containing 15 to 30% by weight fluorine.
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~ Other preferred 3011 retardants Wthh may be
used in practicing the 1nventlon 1nclude those formed by
reacting, for example polymethacrylate w1th the C4 to
Cip product formed by reactlng tetrafluoroethylene with
a chain transfer agent such as HO- CHZCH2 -Cc1 Normally,
while sufficient chain transfer agent is added to prov1de
a desired chain length (e. g., C8) ‘the product also con- -
tains C, to Cg and Cg to Cyy compounds. Although soil
retardants are usually polymerlc it is contemplated that
monomeric soil retardants may also be used for example

rperfluorooctanoyl glycine.

Preferred retaining agents for use with the
s011 retardants in accordance with the- present 1nventlon

-are metal ox1des, such as 21rcon1umfox1de tin ox1de and -

tltanlum oxide. Preferably, the metal ox1de coatlng on the
yarn is prov1ded by applylng -an - aqueous solutlon of a water-,

soluble salt of the metal (retalnlng agent precursor) to-

the yarn and then drylng the yarn, whereby a metal ox1de 7
(retaining agent) coating 1is obtained on the yarn. Repre-
sentative water-soluble metal salts (retalnlng agent pre-
cursors) include but are not llmlted to the acetate, chlo-
ride,lromide, oxalate, sulfate and nitrate salts of tin, 7
zirconium and titanium. Tin and z1rcon1um.salts are pre-
ferred since tin and zirconium oxides in addition to func-,
tioning as retaining agents impart dry soil resistance to
yarns and fabrrcs, a property mot 1mparted theretorby,fluoro— :
chemlcals | , R R
- The exact structure of the metal oxrde retalnlng
agent and the mechanism by Whlch~1t ;s;formed fromrltsfpre—
cursor are not fully'understood However, it is believed

‘that the metal oxrde coatlng is polymeric in nature and is 7
formed from zrrconlum acetate by the followrng mechanlsmr '
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Zirconium acetate ———> dissolved zirconium —r—saro>
> —CHlCOOH
|

Zr Zr Zr or simply (ZrOZ)

0
n

where one or more of the oxygen atoms may be an OH+

radical. (n is a number greater than 1.) The term
"metal oxide” is used herein to include simple metal
oxides (e.g. ZrOZ) and complex metal oxides (e.g. the
zirconium oxide represented by the above structure). For
a more detailed explanation of zirconium oxides, their
structure and behavior attention is directed to Blumenthol's
book entitled "The Chemical Behavior of Zirconium",
published by D. Van Nostrand Company, New York (1958).
Preferably, the retaining agent or its precursor
is applied to the yarn from an aqueous spin finish. Useful
retaining agent precursor-containing spin finishes are
described in U.S. patent 3,592,684 and 3,620,823 and
these'patents are also incorporated herein by reference.
The retaining agent precursor, for example, zirconium
acetate, may be applied to the yarn from the aqueous
finish in an amount éufficient to coat the yarn with 775

to 1550 ppm zirconium oxide (measured as ZIOZ),Vthat is,
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parts by weight'of'ZrOz'per million parts by,weight:of
fiber. The soil retardant,,for,example,;fluorochemical,
may be also applie&:to the yarn from the'aqneous finish
in amount sufficient to coat the yarn with 500 to 5, OOO
ppm of the fluorochemical. While the above-mentloned |
amounts of soil retardant and retalnlngragentﬁhave been
found to prbduce'favorable results, it is contempiated'
that any desrred amount of the compounds may be used in
combrnatlon with one another ' o )

Preferably the aqueous flnlsh also contalns a
'polyol in addition to the retalnlng agent (or its pre-
cursor) and soil retardant - The polyol not only serves
‘as a lubricating agent to fac111tate processing of the
yarn, but in certain lnstances also significantly promotes :
the retention of the retalnlng agent (e.g. ~zirconium '
- oxide) on the yarn. - The term polyol"'as used herein

‘means a compound.con31st1ng essentlally of C H and 0
-atoms and containing two or more -OH groups. Polyol
lubriéating finish components for yarns are Well—known
in the art and are commerCially'available’ Representatlve
such polyols include alkylene glycols polyalkylene 7
glycols, poly(oxyalkylene) glycols, hydroxy ethers and
hydroxy termrnated polyethers alkylene glycol- fatty
acid condensation, and alecohols, Partlcularly useful
polyols are those having terminal hydroxy, such as, poly-
ethylene glycols having molecular WElghtS (M‘W ) between
200 and 2000 and which are liquid at below about 60°C.

It 1s belleved that, when ‘the polyol and retaln—
lng agent or its precursor (e. g 21rcon1um acetate) are.
applied to a yarn from a finish (e. g. spin flnlsh) the
polyol in some way forms a complex w1th the " retalnlng agent '
or its precursor (e.g. zirconium acetate) on. the: yarn
surface. Later, when the yarn is drled and processed,
substantially all of tne:polyol,iS'remoVed—frOm theryarn )
leaving only the retainingaagent:(e.g;'zir¢onium'oxide);
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Normally, aqueous finish when applied to carpet
yarn will also contain a tube tension lubricant for
tufting such as polyethylene glycol monooleate having a
M.W. of 600. The aqueous finish may also contain a
viscosity reducer for the lubricating agent and/or other
additives, such as antistats, as desired. In general,
water-insoluble components or lipophylic dispersed or
suspended components in the finish tend to reduce or
negate the effect of the soil retardants and, therefore,
such coﬁponents are preferably omitted from aqueous
finishes used in practicing the present invention.

The yarns of this invention may be composed of
natural or synthetic fibers, for example, fibers of nylon
(e.g. nylon 66 or nylon 6), polyester (e.g. PET), poly-
olefin, acrylic, modacrylic, wool, cotton, and mixtures
thereof.

The following examples are given to further
illustrate the invention. In the examples 7 is percent
by weight unless otherwise specified.

- EXAMPLE 1

A commercial nylon 66 as-spun carpet yarn having
68 filaments of trilobal cross-section with a modification
ratio (MR) of 1.67 and a denier of about 3850 (4278 dtex)
was prepared: During the spinning of the yarn a spin finish
was applied thereto composed of 28% of compoment A and 727
of component B. Componenﬁ A consisted of 187 of a 3/3{27
mixture of polyethylene glycol M.W. 1000, a viscosity reducer
therefor, and polyethylene glyecol M.W. 600 monooleéate.
Component B consisted of. deionized water. The amount of
component A applied to the yarn was about 1.27%. Two ends
of the éS*spun yarn were combined and draw textured using.a

conventional gear-type textyring head and a draw pin

temperature of about 165°C. The ends were combined on the
draw pin before texturing. The draw ratio was adjusted ]
to provide a yarn having a denier of 2460 (2733 dtex)
and a bulk ranging between 2¥.9 and 31.2%. The yarn
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was tufted into'a wh;te'Typar
fabric backing (primary backing) to give a carpet sample
hav1ng 22.6 ounces of grel e piling per square yard of carpet

®spun-bonded pclyester

 (0.767 Rg/m?), 1/4 inch (6.35 mm) pile height using a
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Singer 1/8-inch (3.18 mn) gauge tu:tlng machlne (Typar
is a trademark of E. I DuPont de Nemours and Company for
fabrlc backing.) ' ', ,

' - The carpet was blank dyed in a stalnless steel
beaker at the b011 for 60 mlnutes with a 40:1 llquor
(L.0% of a nonionic surfece—actlve agent, 0.25% sodium
hexametaphosphate, 1.0% trlsodlum phcsphate and 97.75% E
deionized water) to goods (carpet) ratio. Theitime to
reach the boiling point of the llquor (dye ‘bath) was about
20 minutes. The sample was stirred occ331onallyrdurlng
boiling, rinsed 3 times with deionized water and dried in
the laboratory atmosphere. The pH;ofzthe dye bath was -
10.6. o R
The blank dyed carpet was then teeted”ferisoil'

resistance usingrthe*labgratory'jat,soilingltest,

In carrying out this test,a:blank]dyedfcarpet

“soiling sample (1) and 0.7 grams. of SZ'oily’soiIVWere'

placed in a one-gallon wide mouth Jar contalnlng three
internal baffles to insure adequate m1x1ng and a total of
8 No. 2, 3, 4 (mized) neoprene stoppers for good '
agltatlon The sample was soiled by rotatlng the Jar at
the rate of 54 r.p.m. for a glven nnmber of 30111ng
intervals at ambient condltlons (i.e. room.temperature and
65% relative humldlty) The sample consisted of two -
back-to-back carpet strips each measuring 2 x 3 1/4 o
inches (5.08 cm x 8.26 cm). In this 1nstance, Where a
secondary backing had not been applled to the carpet from
which the two carpet strips were cut, the primary backlng
of each strip was taped (LSlng two- face tape) to one side
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of a 2 x 3 1/4 inch (5.08 cm x 8.26 cm) piece of cardboard
and the primary backing of the other strip was taped
in the same manner to the other side of the cardboard.
(In instances where a secoundary backing is applied to
the carpet, the two strips are attached back-~to-back with
two~-face tape.) The 5% oily soil consisted of 0.2%

furnace black, 1.4% animal charcoal, 1% to 5% mimeral oil

{(e.g. 5% o0il soil consists of 5% mineral oil), and the
remainder of the soil (i.e. 93.4 to 97.4%) is dried peat
moss sifted to 35 mesh. After each soiling interval of
which there were six, both sides of the sample were
cleaned with a Sears Roebuck #208.61220 hand vacuum
cleaner through a half-inch diameter adaptor on the end
of the cleaning hose. The sample was cleaned three times,
each cleaning being performed with 7-8 overlapping strokes
of the cleaning nozzle both against and with the tuft
direction each time. The third c¢leaning was made with

an almost clean {only used 1-3 times and emptied) or new
dust bag in the cleaner to insure maximum cleaner
efficiency. The 1st soiling interval was 1 minute, the
2nd was & minutes, the 3rd was 10 minutes, the 4th was

30 minutes, the 5th was 90 minutes, and the 6th was 270
minutes. After each soiling interwval, mew soil was 7
charged to the jar (once used soil was &iscarded). The

% of original yarn brightness (Yo) retained by the sample
after each soiling interval and cleaning was determined
by the formula Y/Yo x 100, where Y is the brightness of
the soiled sample after cleaning. A soiling curve for the
sample was then prepared by plotting Y/Yo = 100 wvalues '

against the log of the corresponding soiling time (i.e. sociling

interval) on semi-logarithmic paper. Yo and Y values were
measured with a model 610 Photovolt Reflectance Meter
fitted with a green tristimulus filter. To determine each
Y and Yo value four readings were made (2 readings on each
face of the sample) and averagea. By selecting the soiling

Lo16658
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intervals as speclfled above (i.e. l 4, 10 30 90 and

276- minutes) the space between each tlme on. the sem1-3

logarithmic paper is the same. i From the curve the

soiling times required -for the sample to soil to 85%,if‘5e7

(t 85’ and 80% (tgg) of its orlglnal brightness were .

determined and found to be 2 0 mlnutes and 3 5 mlnutes
respectlvely ' ,,' o ' B
: Substanflally the same results are obtalned when o
the blank dyeing is carried out u51ng an . ac1d dyelng ,i |
procedure (1.0% of Alkanol ND, a trademark of E. I. DuPont

~ deNemours and Company for a surface- actlve agent, O. 25%

sodlum.hexametaphosphate and 2% ammonlum sulfate) at a pH
of about 7.0 at the start and about 5.5-6.0 after 1 hour
at the boil. ‘ ' -
, EXAMPLE 2 , ,
In this example a blank dyed carpet solllng

'sample was prepared and tested as described in Example l

except that the spin finish contalned zirconium (added

as zirconium acetate) as- an additional compovent in an-
amowmt sufficient to ﬂoat the yarn with 1160 ppm of '
zirconium oxide measured as Zr82 A curve was prepared
on semi-logarithmic paper and the Egs and tSO values were:
determined as deserlbed xn Example 1. In thls 1nstanee’

,t35 Was 8 and t80 was 12.

7  EXAMPLE 3 , :
In thlS example a blank dyed carpet SOlllng

‘sample was preyared and tested as described in Examp;e 2
- except that the spin finish contained a flubrodhémical~'

contalnzng agueous emuzlsion (F-I) as an additional

component in an amount suffLClent to coat the yarn with

2000 ppm- thereef The agueous emu151on (F-1) comprlsed

6.5% methylisobutyl ketone (MIBK , and 45% solids compxi31ng'
(i) a bls—urethane ‘prepared by the reaction of H-ethyl '

| perfluaroeetanesnlfsﬁamldcethenGI and tolylene dllso~‘,"'

cyanate in a Z:1 mole ratlorapd (11) a vinyl ppl};er.

¥
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The ratio of (i) to (ii) is about 72:28 and the fluorine
content of the emulsion is 17.7%. Thus, a coating of
2000 ppm of the emulsion provides 159.3 ppm F (0.45 x
0.177 x 2000) on the yarn. tgg and tgs values were
determined in the manner described in Example 2 and were
found to be tgy = 11 and tge = 17. '
' EXAMPLE. 4 , .

In this example a blank dyed carpet sciling sample
was prepared and tested as described in Example 3 except
that the dye bath contained phosphoric acid as an additional
component in an amount sufficient to provide 1% thereof on
weight of goods (o.w.g.), i.e., carpet sample. The pH
of the dye bath was 2.6. 1In this instance tgy was 21 and
tgs was 37. |

EXAMPLE 5

In this example a blank dyed carpet soiling
sample was prepared and tested as described in Example 3
except that in this instant instead of the fluorochemical-
containing aqueous emulsion the finish contained an
equivalent amount of an aqueous dispersion of a poly-
tetrafluoroethylene (F-II1) obtained commercially under
the name Zepel C—SF® (a trédemark of duPont). 1In this
instance tgy was 10 and tgs wgs 16.

EXAMPLE 6 :

In this example a blank dyed carpet soiling
sample (6) was prepared and tested in the manner described
in Example 5 except that sufficient phosphoric acid was
added to the dye bath to provide 1.0% phosphoric acid
o.w.g. (pH of dye bath 2.6). In this instance t80 was 21
and tgr Was 37.
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SUMMARY OF EXAMPLES 1- 6
 TABLE 1. |
| __ppm - R Lo
- Example 2%V F-1  F-TI Dle Bath pH  T8s  Cgo
1T o 0 0 . 10.6 2.0 3.5
2 1160 O 0 106 8 12
3 1160 2000 - 0 106 . 11 17"
L 1160 20000 0 2.6 . 21 37
5 1160 0 2000;'7'ff’i10 6 10 - 16
6 1160 - O ;':2000,;,; 2.6 21 37

' The above examples 111ustraee the benef1c1al 3011—
resistant results obtalned in accordance,Wlth the present 1'

invention. The data Indlcates (Examnle 4 vs 3 or 6 vs 3) .
.that the 5011 resistance is maximized by u51n0 an 1norgan1c ,
acid (e.g. phosphorle acid or squurlc ac1d) to prgv1de a
~ low dye bath pH {e g. PH of 2.6). However “while the use
',of'inorcanic acids (mineraT acids) 'e z- phosphorlc ac1d
or sulfuric acid, to lower the dye batb pH has resulted 7,'

in 1ncreas1ng the soil. reSLStance of the ca?pet samples fl
(e.g. Examples & and 6) the use of organlc ac1ds (e. g.r'
1.07% acetic acid or formac acid o. WLgl) to lower the dye
bath PH has been found to reduce the 3071 re51stance of -

the ?esultlng carpet samples so treaeed to that of Example l
‘(co t*oW) : : : ' S ] '

, EXAﬂPLE 71',,, - ,
In thls examnle blank - dyed carpet 30111ng

- samples were prepared and tested by the procedure descrlbed

in Example 1 except that the dye bath,contalned,l7
phosphoric acid 6. w g (pH 2 6) -and varylng amounts of F—I
ranglno from 0.2 to 0.5% o.w. In each Instance the

- carpet samples solled at about the same rate as When FvI

was omitted eatlrely frcm the dye bath. A comparlson of
the result of Examples 1 and 4 w1th those of thls .
example clearly point out the unexpected effect that
zirconium has om the fluorochemlcal’s ablllty to adhere

N
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EXAMPLE 8

In this example blank dyed carpet soiling
samples (8A, 8B and 8C) were prepared and tested as
described in Example 7 except that the finish contained
sufficient zirconium acetate to coat the yarn with 775
ppm of zirconium oxide measured as-ZrO2 and the dye bath
contained sufficient F-I to coat the yarn with 2000 ppm
thereof. The pH of the dye bath was 2.8 for 8A, 4.8 for
8B and 5.7 for 8C. For purposes of comparison the piling
of a blank dyed carpet samples (8D) prepared as described
in Example 1 was sprayed with F-I to provide 0.5% F-I
thereon. 8A, 8B and 8C each had higher tao and t85 values
than 8D (i.e. soiled slower) with 8A having the highest
t values followed by 8B and 8C, respectively.

Surprisingly, a blank dyed carpet sample (8E)
prepared as described in Example 2 (i.e. from yarn coated
with 1160 ppm zirconium oxide) and sprayed with F-I to
provide 0.27 F-I thereon had substantially the same soiling
characteristics (t80 and tgs values) as sample (8D). This
demonstrates that the invention may be used to reduce the
amount of fluorochemical used without any loss of soil-
resistance imparted to the carpet. This is important
since the cost of the fluorochemical is large in comparison
to the cost of the retaining agent.

EXAMPIE 9

This example illustrates the importance of using
a mineral acid to lower dye bath pH.

Using the general procedure described in the
above examples, carpet soiling samples were made and
tested using various acids and mixtures thereof to determine
the effect thereof on soiling rate. When either acetic
acid or formic acid is used to lower dye bath pH of yarns
treated as described in Example 3, carpet samples made

therefrom soil almost as rapidly as the carpet samples
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prepared as descrlbed in Example l (control) Surprlslngly,f’°

~ however, the addltlon of 0 1% o.w. g of phosphorlc ac1d to
a’ formlc ac1d-conta1n1ng dye bath (l OZ, pH 3. 0), prov1des
Vryarn havrng excellent soil- res1stance comparable to that

h of yarn prepared as’ descrlbed in Example 4, The use of

sulfuric acid to lower dye bath pH was found to producei;f;;

results 51m11ar to those obtalned When phosphorlc ac1d was,,? -

used
: EXAMPLa 10 , e e
Thls example 1llustrates the des1rab111ty of
1mpart1ng soil- resrstance to the yarn from,whlch the o
carpet piling is made rather than to the surface of the 7*

7 flnlshed carpet

In thlS example carpet 5011 sample (lOA) prepared:r
soiled and cleaned as- descrlbed in’ Example 8 sampl 8D,

- was compared to carpet soiling sample (lOB) prepared

soiled and cleaned as descrlbed in- Example 4  Each carpet
sample had a pile helght of 3/4 1nch (1.9 cm) 40 ounces

of greige plllng per square yard (l 357 Kg/m ) of carpet |
and a gauge of 1/8 inch (3.18 mm).  When carpet samples :

10A and 10B were v1ewed from the t0p (1 e. Perpendlcular i

ito ‘the plle fac1ng),,the samples appeared to possess about B

the same sozl—re51stant propertles, carpet sample lOB
perhaps appearlng to be sllghtly less sorled.; However
when the samples were viewed from the side (i.e. ’

_perpendicular to the tufts) the lower portlon of the
tufts of sample 10A (i.e. that portlon of the tufts that

had not been exposed to the F-1 toplcal treatment) was

- badly 501led whereas the lower portlon of the tufts of ;f'

sample 10B was not- (the lower and top portlons were both

of the tufts of Sample lOB were unlformly 5011-re51stant
Whereas only the top portlon of the tufts of Sample IOA :
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EXAMPLE 11
" This example illustrates the beneficial effect
of having both a retaining agent and fluorochemical in the
aqueous finish applied to carpet yarn. '
In this example carpet 30111ng samples were
prepared and tested to determine their tgq as described
in Example 1. 1In this instance the pH of the dye bath
was adjusted to 2.8 by addition of H3P04 thereto. A spin
finish was applied to each yarn used in making the carpet
samples. The amount of zirconium oxide measured as ZrO2
and the amount of fluorocarbon applied to the yarn from
the finish is given in the following table along with the
tgg value of each yarn. ' :

TABLE II
, ppm

Sample ax0y F-1 tso

11A o lOQO 2000. 38

11B 1000 3000 42

11c ' 0 2000 - less than 5
11D 1000 0 27

11E 0 0 less than 5

It will be noted that when zirconium acetate is
omitted from the finish (11C), the soiling rate of the
carpet is comparable to when neither zirconium acetate or
fluorochemical are present in the finish (11E). This
indicates that without the presence of a retaining agent
the fluorocarbon when applied from a finish has little or
no effect on soiling rate.

In the foregoing examples the yarm was coated
with the retaining agent by applying a retaining agent
precursor to the yarn from a spin finish. However, the
retaining agent or its precursor and soil retardant may
be applied to yarn at any time during or after preparation
of the yarn or during or after construction of fabrics
made from yarn (e.g. carpets, apparel, etc.), for example,
the retaining agent or its precursor and soil retardant
may be applied to the yarn from a finish other than a spin

i
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finish (e g. from a flnlsh.used in produanO staple yarn

or from a dye bath.or from.a,gpray, for ewample from,an
overspray'applled to the flnlsned carpet o Accordrng to -
one embodiment of the lnventlon the. retarnrng agent or 1ts
precursor and soil retardant are applled to the carpet yarn '

~prior to tufting and then if the tufts are Subsequently 7
sheared as in the case of a cut~p11e saxony constructlon

an over-spray contalnlng both a retalnlng agent or a -
precursor thereof and soil retardant (the-same as or
different fromw those applied prev1ously to the yarn) is

jrapplled to the sheared tuft ends,

- It is contemplated that retalnrng aoents retein-'Jj
ing agent precursors and soil retardants other Lhan those o
specrrlcally lllustrated in the examples may be used 1n
carrying out the 1nventlon Those 111ustrated ln the

 examples are commerc1ally avallable and, thereFore are

presently nreferred However ,1t w111 be- apparent to those::
skilled in the art that the 1nventlon encompasses any yarm- i;
coated with a coatlng comnrlsrnc a fluorocﬁemlcal (or

other soil retardant) and retai nlng aoent whrdh coatlng o
provides yarn.haVan a slower 50111nv rate than‘When the 7

retaining agent is omitted from the coatlng- AMQIEOVGI

while the Inventlon has been.lllustrated,W1th reFerence
- to carpets where SOlllng is a partlcular'problem, the

invention is also useful for apparer,“ppllcatlons or other gw

: textlle appllcatlons._ 
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What is claimed is:

1. A yarn having a coating thereon comprising
(i) an effective amount of a soil retardant and (ii)

a retaining agent, said coating being characterized in
that the retaining agent enhances the retemntion of the
soil retardant on said yarn. |

2. The yarn of claim 1 wherein said soil re-
tardant is a fluorochemical.

3. The wvyarn of claim 2 wherein said fluoro-
‘chemical contains at least one aliphatic radical having
3 to 20 carbon atoms and a carbon-bonded fluorine con-
tent of 40 to 787% based on the weight of said radical.

4., The yarn of claim 3 wherein said radical is
a perfluoroalkyl radical.

. 5. The yarn of claim 1 wherein said retaining
agent is a metal oxide.

6. The yarn of claim 5 wherein the metal oxide
is selected from the oxides of tin and zirconium. ,

7. The yarn of claim 6 wherein the metal oxide

is a zirconium oxide.

8. The yarn of claim 7 wherein the metal oxide
is a tin oxide. o

9. The yarn of claim 7 wherein said soil re-
tardant is a fluorochemical.

10. The yarn of claim 9 wherein said fluoro-
chemical contains at least one aliphatic radical having
.3 to 20 carbon atoms and a carbon-bonded fluorine con-
tent of 40 to 78% based on the weight of said radical.

11. The yarn of claim 10 wherein said radical .
is a perfluororadical.

12. An aqueous finish for yam formed by ad-
ding a soil retardant, a water-soluble metal compound
and a polyol to water, said finish being characterized
in that When applied to a yarn and the yarn dried, the
soiling rate of said yarn is slower than when said
metal compound is omitted from said finish.

13. The finish of claim 12 wherein the soil

el
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7retardant is a fluorochemlcal | o - , , g
14. The finish of clalm 13 whereld sald fluoro-" 7

chemical contains at least one allphatlc radlcal hav1ng

3 to 20 carbon atozs@éndja carbon~bonded fluorlne con-

'tent'ofiéo to'78%tbasedron the welght of sald radlcal

15. The:finish of claim 14 wherein sald radl—

cal is a pexr fluoroalkyl radical. . N

~ 16. The flnlsh of clalm 13 Whereln sald‘water—
soluble metal comnound is a 21rcon1um.salt or tln salt
7 17. The f1n1sh of claim 16 whereln sald polyol -
is polyethylene glycol hav1ng a molecular'welght be-
tween 200 and 2000 and is a liquid below about: 60 c.

18. ' The finish of clalm l7 wherewn.sald salt
~ is zirconium acetate. S ,

19. A process for produc1nv a 3011 rescotant
yarn co*orlslng applylng to the yarn an- -ajueous finish -
formed by addlng a 5011 retardant a‘wacer ~-soluble
- metal compound and a polyol to water, andrchen,drylng
the yarn whereby a yarn coated WithMSaid fetardantrend
a metal oxide is obtained, said metal oxide belng de—,
rived from said water -soluble metal compound o

~ 20. The process of clalm 19 whereln sald Te-
tardanc is a fluorochemlcal '7 N
21. The process of clalm 19 whereln the water—
solub‘e ‘metal compound is a721rcoqlum.or tin salt. '
"22. The process of cla1m.20 Whereln,sald
fluorochemical contains at least one aliphatic radlcal
hav;ng 3 to 20 carbon atoms and a carbon-bonéed fluorlne'
 content of 40 to'78ibased'on,the?weight of séidiradical;
 23. The process of claim Zthhereiﬁ;saidﬁr
rradlcal is a perflucroalkyl radlcal , ' ; ,
24, The process of claim 19 whereln said polvo1
is a polyethylene glycol hav1ng a molecular welght be-7
tween 200 and 2000 and is a quuld,beloW’about 50%C.

- 25, The process of clalm 21 Wherexn sald salt

is a zirconium- acetate



	bibliography
	description
	claims

