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FIG. 1

(57) Abstract: Methods and treatment compositions for imparting durable antimicrobial properties to carpet are provided The
method includes applying a composition comprising a first antimicrobial compound and a fiuoropolymer to the carpet substrate
The carpet substrate may be steamed thereatter The treatment composition may comprise a fluoropolymer, an antimicrobial com-
pound selected from a group consisting of zinc pyrithione, a silver-containing antimicrobial compound and combinations thereof,
and a foamer Carpet products treated with the treatment composition or treated in accordance with the methods are also provided
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METHOD AND TREATMENT COMPOSITION FOR IMPARTING DURABLE
ANTIMICROBIAL PROPERTIES TO CARPET

CROSS REFERENCE TO RELATED APPLICATIONS
This application clanms priority ander 35 US.C § 119{e) (o LS. Provisional
Patent Application Ser. No. 617143108, filed on January 7, 2009, which 15 mcorporated

herain by reference in its entiraty.

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT
Not applicable.

BACKGROUND OF THE INVENTION

This invention relates generally to the field of carpets, and more particularly to
carpets having antimicrobial properties.

Vartous antimicrobial treatments are currently used in the carpet industry to
iropart antimicrobial properiies to the manufactured carpet. The most popular methods
include topical applications and drv cure applications of antimicrobial compounds 10 the
carpet substrate. However, conventional antimicrobial treatment methods used in the
industry have damaging effects on carpet performance atirtbutes such flame resistance,
soil resistance, and color fastiess. For example, many amtinucrobial compounds, when
applied topically to a carpet substrate following a Huoropolvmer treatment and prior to

drying 1 a dever, will merease the Sammability of the carpet.

BRIEF SUMMARY OF THE INVENTION
In one aspecl, a method of treating a carpet substrale 18 provided. The method
may include applving a composition comprising a first antimicrobial compound and a
{luoropolvmer {o the carpet substrate.
In another aspect, a method of treating a carpet substrate 1s provided that
comprises applyving a fivst antimicrobial compound and a uoropolymer to the carpet

substrate, and thereafier steaming the carpet substrate,
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In another aspect, a treatment composition is provided for imparting durable
antimicrobial properties to a carpet. The treatment compostiion may comprise a
fluoropolvimer; an antimicrobial compound selected from a group consisting of zine
pyrithione, a silver-contaming antimicrobial compound and combinations thereof; and a
foamer.

Carpet products treated with the treatment composition or treated in accordance

with the methods are also provided.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 s a diagram, illustrating a method of imparting durable antinicrotual
properiies 0 a carpet in accordance with one or more ambodiments of the present

mvention.

DETAILED DESCRIPTION OF THE INVENTION

Methods have been developed to provide a carpet with durable antimicrobial
properties using modern continuous application equipment without negating or
dimimishing other dessrable performance charactenstics of the carpet. The present
method can impart antimicrobial properties {0 a variety of carpet matenials comprising
various types of {ibers including, but not linnded to, nyvlon, polvester, wool,
polypropylene, PTT, silk. cotton, rayon, acelate, and combinations thereofl.

H has been discovered that durable antinncrobial properties may be imparted to a
carpet i a continuous, single-step treatment with a fluoropolymer without dinsrnishing
combined performance atlribuies. In one embodiment, one or more antimicrobial
compounds are applied via foam in an exhaust application step utilizing a foam

applicator such as a Kasters Fluicon™

foam applicator (Andrite Kusters GmbH)
immedialely belore feeding the carpet inlo a steamer. Once the carpal exits the steamer,
i tvpically is washed and extracted priot to entrance into the drver,

One embodiment of the method 1s 1ilustrated in FIG. 1. The treatment process 16
may be readily integrated with a continuous manufacturing process which feeds a carpet
substrate through varous in-line process equupment, such as is known in the art. In
freatment process 10, the carpet substrate may be first fed through a treatment apparalus
12, then immediately through a steamer 14, then through & washing apparatus 16 and a

drver 18, In the treatment apparatus 12, the carpet substrate may be subjected to foam
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ireatment with a foam comprising one or more suitable antimicrobial compounds and a
fluoropolvmer. Varnous antimicrobial compounds may be used including, but not linited
to, Ulirafresh™ DM-30, commercially available from Thompson Research Associates
(Canada). Alphasan™ RC-3000, commerciallv available from Milliken Chemical
(Spartanburg, $C), Zine Omadine™ and Reputex™ 20, commercially available from
Arch Chemical (Norwalk, CT).  In one embodiment. the antimicrobial compound 1s zine
pyrithione andfor Al phaSanT}"’? which is an anfimerobial compound avallable from
Milliken Chemicals (Spartanburg, South Carolima). Alphasan 1s believed to be a
zirconium phosphate-based ceramic ion-exchange resin containing suver,

In a preferred embodiment, a treatment composition 1s applied to the carpet
subsirate. The treatment composilion may be m the form of & foam and may comprise a
fluorepolymer, a foamer. magnesiur sulfate liquid, zine pynithione, and a xrconom
phosphate-based ceranuc lon-exchange resin contairung sitver. Various {luoropolvmers
may be used including, but not limited to, Centapel EFP-7, commercially avaifable from
Centaur Technologies (Dalton, GA), Unidyne'™ TG 380, TG 381, TG 2211 and TG

2311, all of which are commercially avaifable from Daikin America, Inc. (Orangeburg,

NY.) PM 1396, PM 1399, PM 1400 and PM 1451 all of which are commercially

available from 3M Specialty Chemicals Division (8t Paul, Minn, ). Capstone™ RCP and
Capstone™ TUC, both of which are commercially available from DuPont {Wilmington,
Del). In some embeodiments, an aqueous composition of the treatment composition
contains 3M PM 1399 wluch ts commercially avalable from 3M Innovative Products
{Minneapolis, Minnesota). The fluoropolvmer may be provided in an amount of about

ght of the goods), or abowt 0.4% owg. The

o

Q.05 to about 20 % owg {on the wei
magnesium sulfate liquid may be provided in an amount of about 0.1 to about 20 % owg,
or about 2.0 % owg.

Various foamers may be used mcluding, but not limuled to, Centaloam YEP-14,
which is available from Centaur Technologies. The foamer may compnse about 0.1 Lo
about 100 g/t of the treatment composition or about 4.0 g/l of the treatment composition,
The treatiment wmay also comprise Centafresh, which 13 available from Centaur
Technologies, i an amount of about 7 g/sq.vd. of carpet substrale. The treatment
composition may also comprise varous pH adjusting additives such as Systemn 404,
which is available from Phoenix Chemical (Calloun, Georgia). The pH of the treatment

composition may be about 2.0 to abowt 12.0, or about 2.1.
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The trealment composition may comprise vanous antimicrobial compositions
including, but not limited to, xine pyrithione and silver-containing antimicrobial
compounds. The zinc pyrithione may comprise about 1 to about 30,880 ppm of the
treatiment compostiion or about 300 ppm of the treatment composition. Various siver-
conlaining antivuicrobial compounds may be used including Alphasan, which 1s available
from Milliken Chemicals (Spartanburg, South Carclina). The silver-containing
antinuevobial compound may compnise about 1 1o aboul 36,004 ppm of the treatment
composition or about 200 ppm of the freatment composition.

i one embodiment, after the carpet substrate is treated with the fluoropolymer
and antimicrobial compound composition, the carpet substrate ts immediately steamed in
the steamer 14, The carpet substrate is then sinsed and extracted by the washing
apparatus 16 and dried in the drver 18,

It has been observed that treating the carpet substrate with a Quoropolymer and
an antimicrobial compound in a single stage results in unexpectad svnergistic effects and
improved performance properties. In particular, the treated carpet demonstrates durable
antinucrobial properties, excellent stain repellency and color fastuess without dinunished
flame resistance.

EXAMPLES
In each of the following examples tufted filament polvester carpet dved with

o~

disperse dyes were from Beaulieu of America (Chatsworth, Georgla) were used for the
sample carpet substrates.

The following chemicals were also used in the examples: Zinc Pyrithione, an
antimicrobial compound available from Arch Chemicals (Norwalk, Connecticut):
Alphasan. a sitver containing antinucrobial compound available from Milliken
Chemicals (Spartanburg, South Caroling); Invasan RCD, a sugar-derived freshener
available from Huntsman Textile Effects {Swilrerfand); Centafresh, available from
Centaur Technologies; PM 1399, a Duoropolymer available from 3M Imovative
Products (Minneapolis, Minnesota); Centafoam YEP-10, a foamer available from
Centaur Technologies; Centex Binder, a binding agent avaiiable from Centaur
Technologies; System 404, available from Phoenix Chemical (Calhoun, Georgia): and

magnestum sulfate liquid.



WO 2010/080903 PCT/US2010/020362

EXAMPLE ONE
A foam was prepared containing 3M PM 1399 at 0.4% owg (on the weight of the
goods), magnesium sulfate liquid at 2.8 % owg, Centafoam YEP-10 at 4.0 g,
Centafresh al 7 gfsq. vd. The pH of the foam way adjusied to 2.1 with System 404, The
5 foam solation was applied to a polvester [lament carpet at 100% wet pick up. The
carpet was then subjected to steam for 64 seconds then nnsed and extracted prior o

entrance ndo the drver.

EXAMPLE TWO
A polvester filament carpet was treated in a two slep application process. The
10 first step was an exhaust application at 100% wet pick up via foam. The solution used in
the first step contained 3M PM 1399 at 0.4% owg (on the weight of the goods),
magnesium sulfate bigpud at 2.0 %owg, Centafoam YEP-10 at 4.0 g/, Cemtafresh at 7
g/ vd. The pH of the foam was adjusted (o 2.1 with System 404, The foam solution
was applied to the fiber and then the carpet was subjected to steam for 60 seconds then
15 rinsed and extracted.

After extraction the carpet was treated with the second step. The second step was
an 8% wet pick up topical foam application. The solution used in the second step
contained Alphasan at 1000ppm with Centafoum YEP-10 at 4.0 g/l The solution was
appliad 1o the fiber by topical foam and then the carpet was placed into an oven at 140

20 degrees C uniil drv.

ot

EXAMPLE THREHE
A polvester filament carpet was treated 1y a two step application process. The
first step was an exhaust application at 100% wet pick up via foam. The solution used in

the first sigp conlained 3M PM 1399 at O.4% owg (on the weighi of the goods),

]
LA

magnesium sulfate liguid at 2.0 %owg, Centaloam YEP-10 at 4.0 g/, Centatresh at 7
2'sq.vd. The pH of the foan was adjusted to 2.1 with System 404, The foam solution
was apphied {o the {iber and subjected to steam for 60 seconds then nnsed and extracted.

After extraction the carpet was reated with the second step. The second step was
an 8% wet pick up topical foan application. The solution used in the second step

30 contained Alphasan at 1000ppm with 0.3% owg Centex Binder and Centafoam YEP-10
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at 4.0 g/ The solution was applied to the fiber by topical foam and {hen the carpel was

placed into an oven at 140 degrees C until dry.

EXAMPLE FOUR
A polvester {ilament carpet was treated 1n & two step application process. The
5 first step was an exhaust application at 100% wet pick up via foam. The solution used in
the [irst step contained 3M PM 1399 at 0.4% owg {(on the weight of the goods),
magnesiunm selfate hquid at 2.0 % owg, Centatoam YEP-10 at 4.0 g/, Cemtafresh at 7
gfeq.vd. The pH of the foam was adjusted (o 2.1 with System 404, The foam solution
wag applied to the fiber and then the carpet was subjected 1o steam for 60 seconds then
10 rinsed and extracted.

After extraction the carpet was treated with the second step. The second step was
an 8% wet pick up topical foam application. The solution used in the second siep
conlained Zinc Pyrithione at 300ppm and Centafoam YEP-19 at 4.0 ¢/l The solution
was applied to the fiber by topical foam and the carpet was then placed into an oven at

15 140 degrees C until drv.

EXAMPLE FIVE
A polvester fillament carped was {reated 1 8 two slep application process. The
first step was an exhaust application at 100% wet pick up via foam. The solution used in
the first step contained 3M PM 1399 at 0.4% owg (on the weight of the goods),

20 magnestum sullate hiqnd at 2.0 %owg, Centafoam YEP-10 at 4.0 g/, Centafresh at 7
g/sa.vd. The pH of the foam was adjusted 1o 2.1 with System 404, The foam solution
was applied 1o the fiber and the carpet was subjected to steam for 60 seconds then rinsed
and extracted.

After extraction the carpet was treated with the second step. The second step was

2
¥4

an 8% yeet pick up topical foam application. The solution used in the second step
contained Zine Pynthione at 300ppnt with 0.3%0wg Centex Binder and Centaloam
YEP-10 at 4.0 ¢/l The solution was applied to the fiber by topical foam and the carpet

was then placed into an oven at 140 degrees C ontil dry,
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EXAMPLE SIX
A polvester filament carpet was treated in a two step application process. The
first step was an exhaust applicaiion at 100% wet pick up via foam. The solution used in
the first step contained 3M PM 1399 at 0.4% owyg (on the weight of the goods),

5 magnesiom sullate Hguid at 2.0 % owg, Centaloam YEP-10 at 4.0 g/l, Centafresh at 7
g/sq.xd. The pH of the foam was adjusted to 2.1 with System 404, The foam solution
was applied to the fiber and the carpal was subjected to steam for 60 seconds then sinsed
and extracted.

After extraction the carpet was treated with the second step. The second step was

10 an 3% wet pick up topical foam application. The solution used in the second step

conlaned Invasan at 300 ppm and Centatoam YEP-10 at 4.6 g1, The solution was
applied to the [iber by topical foam and the carpet was then placed into an oven at 140

degrees C until dry.

EXAMPLE SEVEN

15 A polyvester filament carpet was treated i a two step application process. The
{irst step was an exhaust application at 100% wet pick up via foam. The solution used
the first step contained 3M PM 1399 at 0.4% owyg (on the weight of the goods),
magnesium sulfate liguid at 2.0 % owg, Centafoam YEP~10 at 4.0 g/, Centafresh at 7
gfsig.vd. The pH of the foam was adjusted 1o 2.1 with System 404, The foam solution

20 was applied {o the fiber and the carpet was subjected to steam for 60 seconds then rinsed
and extracted.

After extraction the carpet was treated with the second step. The second step was

an 8% yeet pick up topical foam application. The solution used in the second step

contained Tovasan at 500 ppm with 0.5%o0wg Centex Binder and Centaloam YEP-10 at

8]
Lh

4.0 g/, The solution was applied to the fiber by topical foam and the carpet was then

placed into an oven at 140 degrees C unnl dry.

EXAMPLE EIGHT
A polvester [ilament carpet was treated in a two step application process. The
first step was an exhaust appheation at 100% wet pick up via foam. The solution used in
30 the first step contained 3M PM 1399 at 0.4% owg (on the weight of the goods),

magnesiunm selfate hquid at 2.0 % owg, Centatoam YEP-10 at 4.0 g/, Cemtafresh at 7
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afsq.yvd. The pH of the foam was adjusted to 2.1 with Svstem 404, The loam solution
was applied to the {iber and the carpet was sulyected to steam for 60 seconds then rinsed
and extracted.

After extraction the carpet was reated with the second step. The second step was
an 8% wet pick up topical foan application. The solution used in the second step
contained Alphasan at 200 ppm, Zinc Pyrithione at 300 ppm and Centafoam YEP-10 at
4.6 g/t The solution was applied to the {iber by topical foam and the carpet was then

placed into an oven at 140 degrees C wntil dry.

EXAMPLE NINE

A polvester [ilament carpet was treated in a two step application process. The
first step was an exhaust appheation at 100% wet pick up via foam. The solution used in
the first step contained 3M PM 1399 at 0.4% owg (on the weight of the goods),
magnesiunm selfate hquid at 2.0 % owg, Centatoam YEP-10 at 4.0 g/, Cemtafresh at 7
ofsg.yvd. The pH of the foam way adjusied to 2.1 with Svstam 404, The foam sohstion
wag applied to the fiber and the carpel was subjected to steam for 60 seconds then rinsed
and extracted.

After extraction the carpet was treated with the second step. The second step was
an 8% wet pick up topical foam application. The solution used in the second step
conlained Alphasan at 200 ppmn, Zinc Pyrithione at SO0 ppny with 0.3% owg Centex
Binder and Centafoam YEP-10 at 4.0 g/l The solution was applied to the fiber by

lopicat foam and the carpet was then placed mito an oven at 140 degrees C until dry.

EXAMPLE TEN
A foam was prepared containing 3M PM 1399 at 0.4% owg (on the weight of the
soods), magnesium sulfate liguid at 2.0 % owg, Centafoam YEP-10 at 4.0 g,
Centafvesh at 7 g/sq.vd., Alphasan at 206 ppm, Zinc Pyrithione af 500 ppm. The pH of
the foam was adjusted to 2.1 with Svstem 404, The foam solution was applied to the
carpet and the carpet was subjected Lo steam [or 60 seconds then rinsed and extracted

prior to being placed into the drver.
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EXAMPLE ELEVEN
A foam was prepared contaming 3M PM 1399 at 0.4% owg (on the weight of the
goods), magnesium sulfate liquid at 2.8 % owg, Centafoam YEP-10 at 4.0 g,
Centafresh al 7 g/sq.vd., Invasan at 1,000 ppm. The pH of the foam was adjusted to 2.1
with Svstem 404, The foam solation was not applied to the carpet due to coagulation

and precipitation.

EXAMPLE TWELVE
A polvester filament carpet sample yas maintained non-treated for use as a

control.

EXAMPLE THIRTEEN
All test samples of EXAMPLES 1-12 were subjected to Amernican Association of
Textile Chemists and Colorists (AATCC) test method 138, undergoing 10 cveles
wash/extractions. The samples were Purther subjeeted to AATCC test method 123, a pll

test for flammability, a repellency test, and a 40 hour light fastness test.

Trial # AATCC T AATCC AATCC Pill Repetlency 40 hs
123 Part | 123 Part 1 | 123 Part i1 | Test Laght
{ Fastness

Example #1 Fail Fail Fail Pass Pass Pass
Example #2 Fail Fail Fail Pass Pass Pass
Example #3 Fail Pass Fail Fail Pass Pass
Example #4 Fail Fail Fail Pass Pass Pass
Example #35 Pass Pass Fail Fail Pass Fail
Example #6 Fail Fail Fail Pass Pass Pass

Example#7 | Fail | Fal ¢ Fal | Fal ¢ Pass Pass

Example #8 Fail Fail Fail Pass Pass Pass
Example #9 Pass Pass Fail Fail Pass Fail
Exanple #10 Pass Pass Pass Pass Pass Pass
Example #11 NA NA NA NA NA NA
Example #12 Fail Fail Fail Pass Fail Pass

TABLE ONE: RESULTS
As demonsirated in TABLE ONE, a svnergistic effect exists with co-exhaustion
of Zine Pyrithione, Alphasan, Centalresh, PM 1399, and Centafoam YEP-10. Supertor

resulis were achieved with this unexpected discovery. Excellent antibactenigl/antifungal
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results, repellency, and light lastness were achieved without causing Jammability
fatures.
Many vasiations exist for the conditions previously outlined in the examples.
Those skilled 10 the art recognize the many variations lor eguipment and conditions
5 nvolving exhaust and topical application of chemical treatments. Previousty outhned

descriptions are supplied as examples and are not meant to be exclusive,
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‘We claim:

A method of treating a carpet substrate compnsing:
applying a composition comprising a first antimicrobial compound aud a

fluoropolymer to the carpet substrate.

The method of claim 1, further comprising steaming the carpet substrate after the

compaosition is applied to the carpet substrate.

The method of claum 1, wherein the first antimicrobial compound comprises zinc

pyrithione.

The method of claim 3, wherein the composition further comprises a silver-

containing antumicrobial compound.

The method of claim 3, wherein the composttion comprises about 1 to aboul

S0,000 ppm zine pyrithione.

The method of claim 1, wherein the composition is applied to the carpet substrate

in the form of a foam.

The method of clatm 1, wherein the fluoropolymer is applied to the carpet

substrate in an amount of about 0.05 to about 20 % owg.

A method of treating a carpet substrate comprising:
applying a first antimicrebial compound and a fluoropolymer to the carpet
substrate; and thereafter

steaming the carpet substrate.

The method of claim 8, wherein the first antimicrobial compound comprises zing

pyrithione.



WO 2010/080903 PCT/US2010/020362

10.  The method of claim 9, further comprising applying a silver- containing

antimicrobial compound to the carpet substrate.

11, The method of claim &, wherein the first antimicrobial compound and the

fluoropolymer are applied to the carpet substrate in the form of a foam.

12, The method of claim 8, wherein the fluoropolymer is applied to the carpet

substrate in an amount of about 0.05 to about 20 % owg,

13, The method of claim 9, wherein the first antimicrobial compound and the
fluoropolymer are applied to the carpet substrate as a treatment composition, the

treatment composition comprising about 1 to gbout 50,000 ppm zing pyrithione.

14, Atreatment composition for imparting durable antimicrobial properties to a carpet
COMPrSing:

a fluoropolymer,;
an antimicrobial compound selected from a group consisting of
zine pyrithione, a silver-containing antimicrobial compound and combinations
thereof: and

a foamer.

15, 'The treatment composition of claim 14, wherein the treatment composition

comprises about 1 to about 50,000 ppm zinc pyrithione.

16, The treatment composition of claim 15, wherein the treatment composition
comprises about 1 to about 50,000 ppm of the silver-containing antimicrobial

compound.

17. The treatment composition of claim 14, wherein the treatment composition has a

pH of about 2.0 to abowt 12
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18, A carpet product treated 1n accordance with the method of ¢laim 1.

19, A carpet product treated in accordance with the method of claim 8.

20, A carpet product treated with the treatment composition of claim 14.
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