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TITLE OF INVENTION

LOW TEMPERATURE CURE REPELLENTS
FIELD OF THE INVENTION

The present invention relates to an improved method of treating fibrous
substrates to provide water repellency and alcohol repellency with fluorinated
(meth)acrylate copolymers which dry and cure at ambient temperature without

oven curing at elevated temperature.

BACKGROUND OF THE INVENTION

Various fluorinated polymer compositions are known to be useful as
treating agents to provide surface effects to substrates. Most commercially
available fluorinated polymers useful as treating agents for imparting repellency
to substrates require oven drying and curing at about 140 °C to provide the
dej,sired repellency properties. These commercially available fluorinated polymers
usually contain a perfluoroalkyl chain containing predominantly eight or more
carbon atoms.

Poly(fluoroalkylacrylate)s containing perfluoroalkyl groups having less
than six carbon atoms usually have poor dynamic water repellency. Koji Honda
et al., “Molecular Aggregation Structure and Surface Properties of
poly(fluoroalkylacrylate) Thin Films” Macromolecules (2005), 38(13), 5699-5705
teach that for perfluoroalkyl chains of greater than 8 carbons, orientation of the
perfluoroalkyl groups, designated R¢ groups, is maintained in a parallel
configuration while for such chains having less than 6 carbons, reorientation
occurs. This reorientation decreases surface properties such as contact angle.
Thus shorter chain perfluoroalkyls have traditionally not been successful
commercially.

Drying.and curing of a treated substrate contributes to developing
optimum performance of water/alcohol repellency. The curning process allows
melt spreading of the repellent and orientation of the fluorochemical polymer.
The drying and curing usually requires high temperature heat curing, according to
Charles L. Strickler, in “Fluorochemical Repellent Finishes for Nonwovens”,

Journal of Industrial Fabrics (1984), 3(2), 10-18.

-1-
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U.S. Patent 7,008,993 describes a composition for providing alcohol and
water repellency comprising: (a) a cationic fluoroacrylate copolymer with a glass
transition temperature near ambient temperature; (b) a cationic fluoroacrylate
copolymer with a glass transition temperature of about 80 °C. to about 100 °C.;
(c) anonionic hydrophilic softener; and (d) an inorganic additive. The above
composition does not provide sufficient low surface tension to treat a nonwoven
fabric such as a polypropylene nonwoven or a polyethylene nonwoven.

It is desirable to have a method for providing water repellency and alcohol
repellency to fibrous substrates which employs drying and curing at ambient
temperature without oven curing at elevated temperature. Such a method requires
less energy. It is desirable to have such a method which is particularly effective
for nonwoven substrates which have a low glass transition temperature. The

present invention provides such a method.

SUMMARY OF THE INVENTION

The present invention comprises a method for treating fibrous
substrates with a copolymer containing a fluorinated acrylate or fluonnated
methacrylate to provide water repellency and alcohol repellency wherein the
improvement comprises contacting the substrate with a composition comprising
repeating units in any sequence of Formula 1, Formula 2, Formula 3, or Formula

4, followed by drying or curing without heating, wherein
A. Formula 1 is

[R+-X-Y-C(0)-CH-CH;Jx—[R-X-Y-C(0)-CT-CH,],~{CCL-CH,]»-[R'-Y-C(0)-
CZ-CH,},- Formula 1

wherein

Ry is a straight or branched perfluoroalkyl group having 6 carbon
atoms, or a mixture thereof, which is optionally interrupted by at least one oxygen
atom, .

X is an organic divalent linking group having from about 1. to about
20 carbon atoms, optionally containing a triazole, oxygen, nitrogen, or sulfur, or a
combination thereof,

Y is O, S or N(R) wherein R is H or C, to Cy alkyl,

-2
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T is a straight or branched alkyl group having from about 1 to about 4
carbon atoms, or hahde,
k is a positive integer, |
a is a zero or positive integer,
b is a zero or positive integer,
p is zero or a positive integer, and
Z is H, a straight, branched or cyclic alkyl group having from about 1
to about 10 carbon atoms, or hahde,
R'is H, CHans1, CoHanot, CnHam-CH(O)CH;, [CH,CH,O)R?,
[CH:CH(CH;)OlR?, [CrHamIN(R®),
n is from about 8 to about 40,
m is 1 to about 40,
each R?is independently H, CH,OH or C;Hyq./ .
s is 0 to about 40, and
11s 1 to about 200,
provided that
1) the repeating unit of [R-X-Y-C(0)-CH-CH;]«— in Formula 1 is present
at a minimum of about 7% by weight,
2) the total of repeating units [R-X-Y-C(O)-CH-CH;]« + [Re-X-Y-C(O)-
CT-CH,), + [CC1,-CH;), is present at a minimum of about 70% by weight, and
3) the total of all repeating units, [R-X-Y-C(O)-CH-CH;]x + [Rp-X-Y-
C(0)-CT-CH;], + [CC1,-CH;)u + [R'-Y-C(O)-CZ-CI-IZ]p + optional monomers, is
100% by weight;

B. Formula 2 is

[R¢+-X-Y-C(0)-C(CHj3)-CH,;]),-[CCl,-CH;),—{ CH3(CH;); CH(C;Hs)CH,-O-C(0)-
CH-CH,)—[R'-Y-C(0)-CZ-CH,],-
wherein

R, X, Y,Z, R, a, b, and p are each as defined in Formula 1, and

q is a positive integer,
provided that

1) the repeating unit of -[R¢-X-Y-C(O)-C(CH3)-CH;],— in Formula 2 is

present at about 48% by weight,
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2) the repeating units -[CCl,-CH;],- and the repeating unit

-{CH3(CH,) sCH(C,Hs)CH,-O-C(0)-CH-CH,],~ in Formula 2 are each
present at about 24% by weight, and

3) the total of all repeating units, [R-X-Y-C(0O)-C(CH3)-CH;], + [CCl;-
CH,]y + [CH3(CH,);CH(C;H;)CH,-O-C(0)-CH-CH,], + [R'-Y-C(0)-CZ-CH,),-
is 100% by weight;

C. Formula 3 is

[R-X-Y-C(0)-C(CH;)-CH.Jo~{CCl-CHa Jo—{ CH3(CH>) 17-O-C(O)-C(CH3)-
CH,),—~[CH;(CH,) 17-0-C(0)-CH-CH,)~[R'-Y-C(0)-CZ-CH,},-
wherein
Ri, X,Y,Z, R', a, b, and p are each defined as in Formula 1,
q 1s a positive integer, and
t is a positive integer,
provided that

1) the repeating unit of -[R~-X-Y-C(0)-C(CH,)-CH;].— in Formula 3 is
present at about 48% by weight,

2)  the repeating unit -[CCl;-CH;]p-, is present at about 24% by weight,

3) the repeating unit ~[CH3(CH,) 17-0-C(0O)-C(CHj3)-CH;]~ and the
repeating unit - CH3(CH3;) 17-O-C(O)-CH-CH;}~ of Formula 3 are each present at
about 12% by weight, and |

4)  the total of all repeating units, [R¢-X-Y-C(O)-C(CH;)-CH,}, + [CCl,-
CH,), + —{CH3(CH,) 17-0-C(0)-C(CH3)-CH,], + [CH3(CH,) 17-O-C(0)-CH-CH3,},
+[R'-Y-C(0)-CZ-CH.},-, is 100% by weight; and

D. Formula 4 is

[Rr-X-Y-C(0)-CH-CH,)x—[R¢X-Y-C(0)-C(CH;)-CH;).—{CH3(CH,) 17-O-C(0)-
C(CHs)-CH,)~[CH3(CH3) 1-0-C(O)-CH-CH,),~{CH3(CH,);CH(C;H;)CH,-O-
C(O)-CH-CH,),~[CH;(CH,);CH(C,Hs)CH,-0-C(0)-C(CH;)-CH,},~[R'-Y-C(0)-
CZ-CHy),-

wherein
R, X,Y,ZandR' k, a, p are each defined as in Formula 1,

q is a positive integer,
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t is a positive integer,

u is a positive integer, and

v is a positive integer,
provided that

1) the repeating unit [R-X-Y-C(0)-CH-CH, ]~ and the repeating unit -[R~
X-Y-C(0)-C(CH3)-CH;),— in Formula 4 are each present at about 32% by
weight,

2) the repeating unit -[CH3(CHy) 17-O-C(0)-C(CH3)-CH,]q-, the repeating
unit |{CH3(CH,) ,5-O-C(0)-CH-CH,)-, the repeating unit -
[CH;3(CH;);CH(C,H;s)CH,-0-C(0)-CH-CH;}, -, and the repeating unit —
{CH;3(CH,);CH(C;H;)CH,-0-C(0)-C(CH3)-CH3), - of Formula 4 are each
present at about 8% by weight, and

3) the total of all repeating units, [R~X-Y-C(O)-CH-CH;]x + [R-X-Y-
C(0)-C(CH3)-CH,), + [CH;(CH,) 17-0-C(0)-C(CH3;)-CH,], + [CH3(CH,) ;-O-
C(0)-CH-CH,], + [CH;3(CH;);CH(C,H;)CH,-O-C(0)-CH-CH,], +
[CH3(CH,);CH(C,Hs)CH,-0-C(0)-C(CH;)-CH;}, + [R'-Y-C(0)-CZ-CH,),- , is
100% by weight. '

The present invention further comprises a substrate treated in accordance

with the above method.

DETAILED DESCRIPTION OF THE INVENTION

All trademarks are denoted hereiﬁ by capitalization. In all instances
herein, the term "(meth)acrylate” is used to denote either or both acrylate or
methacrylate.

The term of “‘ambient temperature” is used herein to mean a temperature
of from about 15 °C to about 25 °C.

The present invention comprises an improved method of treating fibrous
substrates, in particular nonwoven substrates having a low glass transitton
temperature, with a fluorinated (meth)acrylate copolymer to impart water
repellency and alcohol repellency. In the improved method of the present
invention the treated substrates are air dried and cured at ambient temperature.

The minimum thermal property of polymers to make good fibers and

fabrics is a melting temperature, Tm, above ambient temperature; or else the

-5-
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polymer Would not have the structural integnty to form fibers and fabrics. If the
fabric reaches a temperature near or above its Tm during drying or curing, the
fabric will lose many of its properties, such as air permeability, handle, and tensile
strength. Between the glass transition temperature, Tg, and the Tm, the polymer
fiber or fabric can be mechanically stressed to induce useful properties, such as
bulk, creases, dimensional strength, uniformity and other properties. Drying or
curing at temperatures approaching the Tm risks losing these beneficial properties
imparted to the fiber or fabric in earlier processing. Examples of Tg and Tm for

various polymers are listed below.

Polymer Glass transition temperature (Tg) Melting point (Tm)
Poly-ethylene -125C 137C
Poly-isobutylene -73C  44C
Poly-propylene -13C 176C
Poly-vinyl chioride -18C 200C
Nylon-6 52C 223C
Nylon-66 50C 265C
Polyester (PET) 69C 270C
Polystyrene 100C 240C

This data is from J. Brandup, E. H. Immergut, "Polymer Handbook", Chapter III,
p.1-193, Wiley-Interscience, New York, 1975. Further explanation is found in
G. Odian, "Principles of Polymerization", Wiley-Interscience, New York, 1981,
p.29-36

The method of the present invention is particularly suitable for treating
polymers having a Tg near ambient temperature, especially polypropylene
nonwoven fabrics and polyethylene nonwoven fabrics. |

The fluorinated (meth)acrylate copolymers used in the present invention
comprise repeating units in any sequence of Formula 1, Formula 2, Formula 3,
and Formula 4, as defined below. The polymer sequence includes random,
statistical, block, multiblock, gradient, or alternating. The weight percentages
given herein for each of Formula 1, Formula 2, Formula 3 and Formula 4 are by
weight of the copolymer.

Formula 1 is
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[Rr-X-Y-C(0)-CH-CH;)i—[RX-Y-C(0)-CT-CH,],~[CCl,-CH,)p-(R'-Y-C(O)-
CZ-CHy),-

wherein

Ry is a straight or branched perfluoroalkyl group having 6 carbon atoms,
which is optionally interrupted by at least one oxygen atom, or a mixture of the
straight or branched perfluoroalkyl groups having 6 carbon atoms,

X s an organic divalent linking group having from about 1 to about 20
carbon atoms, optionally containing a triazole, oxygen, nitrogen, or sulfur, or a
combination thereof,

Y is O, S or N(R) wherein R is H or a straight, branched or cyclic C, to
Cyo alkyl group,

T is a straight or branched alkyl group having from about 1 to about 4
carbon atoms, or halide,

k is a positive integer,

a is a zero or positive integer,

b is a zero or positive integer,

p is zero or a positive integer, and

Z is H, a straight, branched or cyclic alkyl group having from about 1 to
about 10 carbon atoms, or halide,

R'isH, CoHznt1, CoHant, CmHam-CH(O)CHa, [CH,CH,0)R?,
[CH,CH(CH3)OLR?, [CrmHam]N(R?),,

n is from about 8 to about 40,

m is 1 to about 40,

R?is H, CH,OH or CHyu1 ,

s is 0 to about 40, and

11s 1 to about 200,

provided that

1)  the repeating unit of [R~X-Y-C(O)-CH-CH; ]~ in Formula 1 is present

at a minimum of about 7% by weight,

2) the total of repeating units [R~X-Y-C(O)-CH-CH;)x + [R-X-Y-C(O)-
CT-CH,], + [CCIl,-CH;]y 1s present at a minimum of about 70% by weight, and
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3) the total of all repeating units, [Rr~X-Y-C(0)-CH-CH, )k + [R-X-Y-
C(0)-CT-CH;], + [CClL-CH,)y + [R'-Y-C(0)-CZ-CH,);, plus any other optional

monomers, 1s 100%.

In the Formula 1 copolymer the repeating unit [R-X-Y-C(0)-CT-CH], is
present at a minimum of 7% by weight and can range up to 100% by weight,
preferably from about 7% to about 97% by weight of the copolymer, more
preferably from about 7% to about 50% by weight of the copolymer. In
Formula 1 the total of repeating units [R-X-Y-C(0)-CH-CH]i + [R+X-Y-C(O)-
CT-CH,}, + [CCI,-CH3)y is present at a minimum about 70% by weight. This
total of repeating units [RrX-Y-C(O)-CH-CHz]k + [R¢+X-Y-C(O)-CT-CH;], +
[CCl,-CH;)p is present at a range of from about 70% to 100% by weight of the
copolymer used in the present invention. Preferably this total is present at from
about 70% to about 90% by weight, more preferably from about 70% to 80% by
weight. The total of all repeating units in Formula 1, plus any other optional
monomers is 100% by weight.

Formula 2 is [R-X-Y-C(0)-C(CH3)-CHz),~[CCly-CH, Jo-
[CH3(CH,);CH(C;Hs)CH,-0-C(0)-CH-CH,)—(R'-Y-C(0)-CZ-CH,},-
wherein

R;, X,Y,Z R', a, b, and p are each as defined in Formula 1, and

q is a positive integer,
provided that

1)  the repeating unit of -[R¢-X-Y-C(0)-C(CHj;)-CH;],— in Formula 2 is
present at about 48% by weight,

2) the repeating unit -[CCl,-CH,]p- and the repeating unit

-[CH3(CH,) ;CH(C;Hs)CH,-0-C(0)-CH-CH;]¢- in Formula 2 are each
present at about 24% by weight, and

3) the total of all repeating units, [R-X-Y-C(0)-C(CH3)-CH,], + [CCl;-
CH_]), + [CH3(CH;);CH(C,H;)CH,-0-C(0)-CH-CH,], + [R'-Y-C(0)-CZ-CH,],-
is 100% by weight.

Formula 3 is

[R-X-Y-C(0)-C(CH;)-CHy]i~[CCly-CHy]~[CH3(CHy) 17-0-C(O)-C(CHy)-
CH,}~[CH3(CH,) 17-O-C(0)-CH-CH,)[R'-Y-C(0)-CZ-CH,),-
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wherein
Rr, X,Y,Z, R, a, b, and p are each defined as in Formula 1,
q is a positive integér, and
t is a positive integer,

provided that

1) the repeating unit of -[R~-X-Y-C(0O)-C(CH;)-CH;],— in Formula 3 is
present at about 48% by weight, '

2) the repeating unit -[CCl,-CH;Jp-, is present at about 24% by weight,

3) the repeating unit -[CH3(CH) 17-O-C(O)-C(CH3)-CH.]4- and the
repeating unit —-{CH;(CH,) ;7-O-C(0)-CH-CH:]- of Formula 3 are each present at
about 12% by weight, and

4) the total of all repeating units, [R-X-Y-C(O)-C(CH;)-CH;], + [CCl,-
CH,}, + -[CH3(CH,) 17-O-C(0)-C(CH;)-CH;], + [CH3(CH;) 7-0-C(0)-CH-CH_},
+ [R'-Y-C(0)-CZ-CH,},- , is 100% by weight.

Formula 4 is

[R-X-Y-C(0)-CH-CHy)i~[R-X-Y-C(0)-C(CHs)-CH,},-[CH3(CH,) 17-O-C(0)-
C(CH3)-CH,)q~[CH3(CHy) 17-O-C(O)-CH-CH,)~{CH3(CH,);CH(C;Hs)CH,-O-
C(0)-CH-CH,),~[CH3(CH,);CH(C;H5)CH;-O-C(0)-C(CHs)-CH,) (R -Y-C(0)-
CZ-CH,l,-

wherein

R X,Y,Zand R' K, a, p are each defined as in Formula 1,
q is a positive integer,
t is a positive integer,
u is a positive integer, and
Vv 1Is a positive integer,
provided that
1)  the repeating unit [R~X-Y-C(O)-CH-CH_]i— and the repeating unit -[Rq~
X-Y-C(0O)-C(CH,)-CH:),- in Formula 4 are each present at about 32% by
weight,
2)  the repeating unit <{CH3(CH3) 17-O-C(0)-C(CH3)-CH>]¢-, the repeating
unit -[CH;3(CH,) ;3-O-C(Q)-CH-CH,),~, the repeating unit
—[CH;3(CH,);CH(C,H;s)CH,-0-C(0)-CH-CH,], —, and the repeating unit

-9.
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—~{CH3(CH,);CH(C,H;s)CH,-0-C(0)-C(CH3)-CH,}\ — of Formula 4 are each
present at about 8% by weight, and

3) the total of all repeating units, [R+-X-Y-C(O)-CH-CH, )« + [R-X-Y-
C(0)-C(CH3)-CH,], + [CH;3(CH,) 17-0-C(0)-C(CH3)-CH,], + [CH3(CH,) 17-O-
C(0)-CH-CH;); + [CH3(CH,);CH(C;H;5)CH;-0-C(0)-CH-CH_,), +
[CH;(CH,);CH(C,Hs)CH,-O-C(0)-C(CH;)-CH)y + [R'-Y-C(O)-CZ-CHz]pg IS
100% by weight.

In each of Formula 1 to 4, R¢ s preferably a straight or branched
perfluoroalkyl group having 6 carbon atoms, which is optionally interrupted by at
least one 6xygen atom, or a mixture of the straight or branched perfluoroalkyl
groups having 6 carbon atoms. More preferably R is a straight or branched
CsF 13-, or a mixture thereof. Most preferably R¢is CF3(CFy)s.

In Formula 1 to 4, the subscripts k, a, b, p, q, t, u, and v are each
independently from 1 to about 10,000, more preferably from about 5 to about
2000, or a mixture thereof.

Examples of suitable linking groups X in Formula 1 to 4 include straight
chain, branched chain or cyclic alkylene, phenyl, arylene, aralkylene, sulfonyl,
sulfoxy, sulfonamido, carbonamido, carbonyloxy, urethanylene, ureylene, and
combinations thereof such as sulfonamidoalkylene.

Examples of preferred groups Y in Formula 1 to 4 are O, S or N(R)
wherein R is H or C, to C4 alkyl.

The copolymers used in the present invention are prepared by
polymerization of fluorinated (meth)acrylate monomers with other monomers as
detailed below.

The copolymers of Formula 1 used in the present invention comprise
monomers copolymerized in the following percentages by weight relative to the
copolymer product:

(a) from about 7% to about 100% of Formula 5, or a mixture thereof

R~X-Y-C(O)-CH=CH, Formula §
wherein

Rs, X and Y are defined as in Formula 1 above;

(b) from about 0% to about 93% of Formula 6, or a mixture of thereof:
Rs~X-Y-C(0)-CT=CH, Formula 6

-10-
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wherein
Ry, X, Y and T are defined as in Formula 1 above;

c) from about 0% to about 93% of vinylidene chloride;
d) from about 0% to about 30% of Formula 7, or a mixture thereof:
R'-Y-C(0)-CZ-CH, Formula 7
wherein

Y, R', and Z are each as defined as above in Formula 1; and

e) from about 0% to about 93% of an additional optional monomer. Thus
the copolymer of Formula 1 can comprise repeating units derived from 100% of
Formula §; a mixture of Formula 5 and Formula 6, a mixture of Formula 5 and
vinylidene chloride; a mixture of Formula 5 and Formula 7; a mixture of Formula
5 and an optional monomer; a mixture of Formula S and any two of Formula 6,
Formula 7, vinylidene chloride, and an optional monomer; a mixture of Formula 5
and any three of Formula 6, Formula 7, vinylidene chloride, and an optional
monomer; or a mixture of Formula 5, Formula 6, Formula 7, vinylidene chloride
and an optional monomer. For any such mixture the weight percent of all
repeating units adds up to 100%.

The copolymers of Formula 2 used in the present invention comprise
monomers copolymerized in the following percentages by weight relative to the
copolymer product:

(a) about 48% of Formula 8

R~X-Y-C(0)-C(CH;)=CH, Formula 8
wherein

Ry, X and Y are defined as in Formula 1 above;

(b) about 24% of vinylidene chloride;

(c) about 24% of 2-ethylhexyl acrylate; and

(d) about 4% of Formula 7 as defined above.

The copolymers of Formula 3 used in the present invention comprise
monomers copolymerized in the following percentages by weight relative to the
copolymer product:

(a) about 48% of Formula 8

-11 -
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R¢X-Y-C(O)-C(CH;)=CH, Formula 8
wherein
R, X and Y are defined as in Formula 1 above;
(b) about 24% of vinyhdene chloride;
5 (c) about 12% of stearyl methacrylate;
(d) about 12% of stearyl acrylate; and

(e) about 4% of Formula 7 as defined above.

The copolymers of Formula 4 used in the present invention comprise
monomers copolymerized in the following percentages by weight relative to the
10  copolymer product:
(a) about 32% of Formula 5 as defined above, or a mixture thereof,
(b) about 32% of Formula 8 as defined above, or a mixture of thereof,
(c) about 8% of stearyl methacrylate,
(d) about 8% of stearyl acrylate,
15 (e) about 8% of 2-ethylhexyl acrylate,
(f) about 8% of 2-ethylhexyl methacrylate, and
(g) about 4% of Formula 7 as defined above, or a mixture thereof.
In Formula 5 and Formula 8, R¢is preferably a straight or branched
perfluoroalkyl group having 6 carbon atoms, or a mixture thereof, more preferably
20  astraight or branched C¢F 3-, or a mixture thereof, most preferably CF3(CF)s..
Examples of Formula 5 suitable for use in the present invention are:
CF;(CF,)5.CH,CH,-OC(0)-CH=CH;,
CsF\3.CH,CH;-OC(0O)-CH=CH,,
CeF13-R?-SC(0)-CH=CH,,
25 CeF\3-R*-0C(0)-CH=CH;,
CeF13-SO,-N(R')-R?-OC(0)-CH=CH,,
C¢F13-CO-N(R")-R%-0C(0)-CH=CH;,
C¢F\13-CH,CH(OR?)CH-OC(0)-CH=CHS,,
CeF13-R*-S0,-N(R')-OC(0)-CH=CH,,
30 CeF13-R%-0-CON(R")-R%-0OC(0)-CH=CH,,
wherein
R'is H or C,-C4 alkyl;
R?is C,-Cyo alkylene; and
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R’ is H or C,-Cs acyl.
Examples of suitable Formula 6 suitable for use in the present invention
are:
CF3(CF,)s.CH,CH,-OC(0)-C(CH;)=CH;,
5 CsF)3.CH,CH,-OC(0)-C(CH3)=CH,,
CgF13-R%-SC(0)-C(CH3)=CH,,
C¢F13-R?*-OC(0)-C(CH3)=CH;,
CeF13-SO,-N(R')-R%-0C(0)-C(CH;)=CH;,
C¢F13-CO-N(R')-R2-OC(0)-C(CH;)=CH,,

10 CsF,3-CH,CH(OR?)CH-OC(0)-C(CH;)=CH,,
CsF13-R%-S0,-N(R')-OC(0)-C(CH3)=CH,,
CeF13-R%-0-CON(R")-R%-0C(0)-C(CH3)=CH,,

wherein
R'is H or C,-C4 alkyl;
15 R?is C;-Cyo alkylene; and
R?is H or C,-C4 acyl.
Examples of Formula 8 suitable for use in the present invention are:
CF3(CF,)s.CH,CH,-OC(0)-C(CH3)=CH,,
CeF13.CH,CH,-OC(0)-C(CH3)=CH;,

20 CeF13-R2-SC(0)-C(CH;)=CHj,

CsF13-R%-OC(0)-C(CH3)=CH,,
C¢F13-SO,-N(R")-R%-0C(0)-C(CH;)=CH,,
C¢F13-CO-N(R"-R%-0C(0)-C(CH;)=CH,,
CeF\13-CH,CH(OR*)CH-OC(0)-C(CH;)=CH,,

25 CsF13-R*-S0,-N(R')-OC(0)-C(CH;)=CHj,,
CsF13-R%-0-CON(R')-R%-OC(0)-C(CH3)=CH,,

wherein
R'is H or C\-C4 alkyl;
R%is C,-Cyo alkylene; and

30 R’isHor Cy-C4 acyl.

The nonfluorinated (meth)acrylate monomers as of Formula 7 suitable for
the use in the method of the present invention comprise alkyl (meth)acrylates in

which the alkyl group is a straight or branched chain containing 8 to 40 carbon
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atoms, or mixtures thereof. The preferred alkyl group for the alkyl
(meth)acrylates containing 8 to 20 carbon atoms. The alkyl (meth)acrylates
(linear or branched) are exemplified by, but not limited to, alkyl(meth)acrylates
where the alkyl group is octyl, 2- ethylhexyl, decyl, isodecyl, lauryl, cetyl, or
stearyl. The preferred examples are 2-ethylhexyl acrylate, lauryl acrylate and
stearyl acrylate.

Examples of other nonfluorinated (meth)acrylate monomers as of Formula
7 suitable for the use in the present invention include N-methylol (meth)acrylates,
hydroxyalkyl (meth)acrylates, alkyloxy(meth)acrylates, glycidyl (meth)acrylates,
stearyl acrylate, aminoalkyl methacrylate hydrochloride, acrylamide, alkyl
acrylamide. Wherein, N-methylol monomers are exemplified by, but not limited
to N- methylolacrylamide and N-methylolmethacrylamide. The hydroxyalkyl
(meth)acrylates have alkyl chain lengths in the range between 2 and 4 carbon
atoms, and are exemplified by 2-hydroxyethyl acrylate, and 2- hydroxyethyl
methacrylate. The alkyloxy(meth)acrylates also have alkyl chain lengths in the
range between 2 and 4 carbon atoms, and contain between 1 and 12 oxyalkylene
units per molecule, preferably between 4 and 10 oxyalkylene units per molecule,
and most preferably between 6 and 8 oxyalkylene units per molecule.

Other suitable additional optional monomers for use in the preparation of
the copolymers of Formula 1 include vinyl acetate, vinyl stearate, alkyl vinyl
sulfone, styrene, vinyl benzoic acid, alkyl vinyl ether, maleic anhydnde, vinyl
chloride, and other olefin.

The fluorinated (meth)acrylate copolymers of Formula 1, 2, 3 or 4 used in
this invention are prepared in'organic solvent or water with one or more
surfactants by free radical initiated polymerization of a mixture of fluonnated
(meth)acrylate of Formula 5, 6 and/or 8, as appropriate, with the other monomers
as listed above for each. The fluorinated copolymers used in this invention are
made by agitating the monomers described above in organic solvent or water with
one or more surfactants in a suitable reaction vessel which is equipped with an
agitation device and an external heating and cooling device. A free radical
initiator is added and the temperature raised to from about 20° to about 70° C.
The polymerization initiator is exemplified by 2,2'-azobis(2-amidinopropane

dihydrochlonde or 2,2'-azobis(isobutyramidine) dihydrochloride. These initiators
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are sold by E. I. du Pont de Nemours and Company, Wilmington, Delaware,
commercially under the name of “VAZO”. An example of a suitable
polymerization regulator or chain transfer agent is dodecylmercaptan. Suitable
organic solvents useful in the preparation of the copolymers of Formula 1, 2, 3 or
4 used in the method of the present invention include tetrahydrofuran, acetone,
methyl isobutyl ketone, 1sopropanol, ethyl acetate, and mixtures thereof.
Tetrahydrofuran is preferred. The reaction is conducted under an inert gas, such
as nitrogen, to the exclusion of oxygen. The ‘polymer is isolated by precipitation,
and optionally purified by for example, recrystallization. The solvent is removed
by evaporation, or the solution is retained for dilution and application to the
substrate. The product of the reaction is a fluorinated (meth)acrylate copolymer
of Formula 1, 2, 3 or 4.

The resulting fluoninated (meth)acrylate copolymer of Formula 1, 2, 3 or
4 then can be diluted with water, or further dispersed or dissolved in a solvent
selected from the groups comprising simple alcohols and ketones that are suitable
as the solvent for final application to substrates (hereinafter the “application
solvent”). Alternatively, an aqueous dispersion, made by conventional methods
with surfactants, is prepared by removing solvents by evaporation and the use of
emulsification or homogenization procedures known to those skilled in the art.
Such solvent-free emulsions are preferred to minimize flammability and volatile
organic compounds (VOC) concems. The final product for appliéation to a
substrate is a dispersion (if water based) or a solution (if a solvent other than
water is used) of the fluorinated (meth)acrylate copolymer of Formula 1, 2, 3 or 4.

In the improved method of the present invention water repellency and
alcohol repellency are provided to a fibrous substrate by contacting the ﬂuoriﬁated
(meth)acrylate copolymer solution or dispersion of Formula 1, 2, 3 or 4 with the
substrate. Suitable substrates include fibrous substrates, particularly nonwoven
substrates as defined below.

The fluorinated (meth)acrylate copolymer solution or dispersion of
Formula 1, 2 3 or 4 is contacted with the substrate by any suitable method. Such
methods are known to those skilled in the art, and include for example,
application by foam, nip, pad, kiss-roll, spray, dipping, immersion, brush, roller,

sponge, mat, and similar conventional techniques. The fluonnated (meth)acrylate
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copolymer solution or dispersion of Formula 1, 2, 3 or 4 is applied to the substrate
as such, or in combination with other optional textile finishes or surface treating
agents.

Such optional additional components include treating agents or finishes to
achieve additional surface effects, or additives commonly used with such agents
or finishes. Such additional components comprise compounds or compositions
that provide surface effects such as no iron, easy to iron, shrinkage control,
wrinkle free, permanent press, moisture control, softness, strength, anti-slip, anti-
static, anti-snag, anti-pill, stain repellency, stain release, alcohol repellency,
alcohol release, water repellency, alcohol repellency, odor control, antimicrobial,
sun protection, cleanability and similar effects. One or more of such treating
agents or finishes can be applied to the substrate before, after, or simultaneously
with the copolymer of the present invention. Such optional components are
typically blended into the treatment bath.

Other additives commonly used with such treating agents or finishes can
also be present such as surfactants, pH adjusters, cross linkers, wetting agents,
wax extenders, and other additives known by those skilled in the art. Suitable
surfactants include anionic, cationic, nonionic, N-oxides and amphoteric
surfactants. Examples of such additives include processing aids, foaming agents,
lubricants, anti-stains, and the like. Such additives are typically blended with the
treatment bath

Application rates for the fluorinated (meth)acrylate copolymer solution or
dispersion of Formula 1, 2, 3 or 4 used in the present invention depend on the
substrate porosity and is an amount to provide the desired fluorine content in the
treated substrate. A treated fibrous substrate typically has a fluorine content of
from about 100 pg/g to about 10,000 pg/g by weight. Preferably the fluorine
content is from about 1,000 pg/g to about 4,000 ng/g.

Optionally, nonfluorinated extender compositions are also included in the
application composition to potentially increase fluorine efficiency. Examples of
such optional additional extend'er polymer compositions are those disclosed in co-
pending US Provisional Application' 60/607,612, filed September 7, 2004
(CH2996), and in US Serial number 11/175680 filed July 6, 2005 (CH3048).
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The present invention further comprises substrates treated with the
fluorinated (meth)acrylate copolymer solution or dispersion of Formula 1, 2, 3 or
4 using the method of the present invention. Suitable substrates include fibrous
substrates. The fibrous substrates include woven, khit, and nonwoven fabrics or
other textiles. In particular, the fluorinated (meth)acrylate copolymer solution or
dispersion of Formula 1, 2, 3 or 4 used in the method of the present invention is
suitable for providing excellent water repellency and alcohol repellency to woven,
knit, and nonwoven fabrics, in particular those made from polyolefin fibers such
as polypropylene, polyethylene, and low melting polymer blends, fibers made
therefrom, and blends containing these fibers. The present invention is
particularly suitable for polypropylene fabrics or polyethylene fabrics, and most
particularly to polypropylene nonwoven fabrics or polyethylene nonwoven
fabrics. The types of nonwoven fabrics include spun-bonded, melt-blown, and
laminates containing either type of nonwoven structure. The types of nonwovens
are described in the "Encyclopedia of Textile Finishing", Rouette, Hans-Karl,
2001 Springer - Verlag, ISBN: 3540654909. Such nonwovens typically have a
low glass transition temperature, and thus when conventional treating processes
are employed with a heated curing step, the nonwoven softens during heating.
Thus the improved method of the present invention permits providing surface
effects to nonwovens without this disadvantage. The fluorinated (meth)acrylate
copolymer solution or dispersion of Formula 1, 2 3 or 4 used in the method of the
present invention provides excellent water and alcohol repellency to substrates
treated therewith.

The fluorinated (meth)acrylate copolymer compositions used in the present
invention are useful to provide excellent water repellency and alcohol repellency to
treated substrates with air drying or curing at ambient temperature. Elevated
temperatures are not required to obtain effective repellency. The fluorinated
(meth)acrylate copolymers used in the method of the present invention allow for
the use of shorter ﬂubroalkyl groups containing, for example, 6 carbon atoms while
conventional commercially available (meth)acrylates typically show poor alcohol
repellency and water repellency performance if the fluoroalkyl groups contain less

than 8 carbon atoms.
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TEST METHODS

Test Method 1

The fabric was treated with the copolymer dispersion for emulsion
padding application using a pad bath (dipping) process. The fluorinated
(meth)acrylate copolymer of Formula 1, 2 ,3 or 4 was applied to spunbonded
meltblown spunbonded polypropylene (SMS PP) nonwoven fabric manufactured
by Kimberly-Clark (Roswell, GA) with a fabric weight of 76 grams/square meter.
After application, the fabric was allowed to air dry and cure. The fabric was
tested for water repellency and alcohol repellency using Test Methods 2 as

descnbed below.

Test Method 2 - Water/alcohol Repellency

The water/alcohol repellency of a treated substrate was measured
according to INDA Standard Test for Water/Alcohol Repellency Test Method,
IST 80.6-92. The test determines the resistance of a treated substrate to wetting
by aqueous liquids. Three drops of water-alcohol mixtures of varying surface
tensions are placed on the substrate and the extent of surface wetting is
determined visually.

The composition of water repellency test liquids is shown in table 1.

Table 1. Alcohol/Water Repellency Test Liquids

Water Repellency Volume % Volume %
Rating Number Isopropyl Alcohol  Distilled Water
0 0 100
1 10 90
2 20 80
3 30 70
4 40 60
5 50 50
6 60 40
7 70 30
8 80 ' 20
9 90 10
10 100 0
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Three drops of Test Liquid 1 were placed on the treated substrate. If no
liquid penetration or partial absorption (appearance of a darker wet patch on the
substrate) was observed dfter S minutes, the test was repeated with Test Liquid 2.
The test was repeated with Test Liquid 3 and progressively higher Test Liquid
numbers until liquid penetration (appearance of a darker wet patch on the
substrate) was observed. The test result was the highest Test Liquid number that

did not penetrate into the substrate. Higher scores indicate greater repellency. -
EXAMPLES

For all Tables in the Examples section, measured fluonine is the weight
ratio of fluorine to the weight of the entire treated fabnc unless specified
otherwise. All chemicals used in the following were reagent grade and were

obtained from Sigma-Aldrich (St. Louis, MO) unless otherwise specified,

Example 1

Into a plastic beaker were combined 200 grams of deionized water,
4.0 grams of Mazer MAPEG 600MS polyalkylene glycol esters from Mazer
Chemicals, Inc., Gurnee, Illinois, 6.0 grams of AVITEX surface active agents
from E. 1. du Pont de Nemours and Company, Wilmington, DE, 7.1 grams of
CF;(CF,)sCH,CH,;0C(O)CHCH, which is available from E. I. du Pont de
Nemours and Company, Wilmington, DE, 7.1 grams of CF;(CF,)sCH,CH;-
OC(O)C(CH;)CH; which is available from E. I. du Pont de Nemours and
Company, Wilmington, DE, 1.0 grams of poly(ethylene glycol) methacrylate
having an average of 8 ethoxy groups (8EO-MA) available by the product name
of BLEMMER 350, as a co-monomer, from NOF-America, White Plains, NY, 7.1
grams of stearyl methacrylate from Sigma-Aldrich, Milwaukee, WI, 1.0 grams of
hydroxymethyl acrylamide from Sigma-Aldnch, Milwaukee, WI, 0.50 grams of
hydroxy ethyl methacrylate from Sigma-Aldrich, Milwaukee, WI, 0.25 grams of
dodecyl mercaptan from Sigma-Aldrich, Milwaukee, W1, 10.0 grams of hexylene
glycol Sigma-Aldrich, Milwaukee, W1, and 0.10 grams of sulfamic acid from
Sigma-Aldrich, Milwaukee, WI. The reaction mixture was heated to 55°C and
emulsified in a sonicator twice for two minutes until a uniform milky white
emulsion resulted. The solution was charged to a 500 mL flask equipped a

nitrogen blanket, condenser, overhead stirrer and temperature probe, set to
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nitrogen sparging, and stirred at 170 rpm. When the temperature had dropped
below about 30°C the flask was switched to nitrogen blanket and 143 grams of
vinylidene chloride(VDC) from Sigma-Aldrich, Milwaukee, WI with 10.0 grams
of deionized water were added. The solution was stirred for 15 minutes. After 15
minutes 0.50 grams of VAZO-50 initiator in 10.0 grams of deionized water was
added. The reaction mixture was then heated to 50°C over 30 min. The solution
was stirred for 8 hours at 50°C. The solution was then cooled to room
temperature and then filtered into a small necked bottle using gravity filtration
through a milk filter to give an emulsion copolymer with 13.2% solids by weight -
and 3.2% fluorine by weight. |

Spunbonded meltblown spunbonded polypropylene fabric (SMS PP) was
treated with the copolymer in accordance with Test Method 1. The amount of
fluorinated copolymer dispersion used in the pad bath was calculated to achieve a
fluorine level on fabric of approximately 1200 micrograms per gram fluorine by
weight. In addition to the fluorinated copolymer emulsion prepared as described
above, the pad bath contained 0.15% by weight of ZELEC TY potassium butyl
phosphate from E. 1. du Pont de Nemours and Company, Wilmington, DE and
0.6% of n-hexanol from Sigma-Aldrich, Milwaukee, WI. After pad application of
the fluorinated copolymer emulsion prepared as described above with a total bath
wet pick up of approximately 140%, the nonwoven SMS PP fabric was either air
dried or dried and cured in an oven until the fabric reached 140 °C. and remained
at that temperature for 3 minutes. The fabric was allowed to “rest” after treatment
and cure. The nonwoven SMS PP fabric was tested for water repellency and.

alcohol repellency using Test Method 2. The results are in Table 2.

Table 2
Example Air Dry/Cure 140 °C. Dry/Cure
at ambient temperature
1 8 9
Untreated 2 2

The data in Table 2 shows that the method of the present inventioh

provided excellent water repellency and alcohol repellency on SMS PP nonwoven
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fabrics with air drying at ambient temperature which was substantially equivalent

to use of drying at an elevated temperature.

Examples 2-27 and Comparative Examples A-P

For each of Examples 2 to 27 and Comparative Examples A to. P the
copolymers were prepared using the monomers listed in Table 3 by weight
percent in the copolymer, and using the procedure of Example 1. The resulting
copolymers from Examples 2-27 and from Comparative Examples A-P were each
applied using Test Method 1 to nonwoven spunbonded meltblown spunbonded
polypropylene (SMS PP) fabrics. The treated fabrics were tested for
water/alcohol repellency according to Test method 2. The results are in Table 5.

The Comparative Examples provided copolymer compositions that are
outside of Formula 1, 2, 3 or 4 and did not provide ambient temperature cure
repellency. For Comparative Examples A, F, J, K, L, M, and O, no repeating unit
of [R~X-Y-C(O)-CH-CH,]i or of -[R-X-Y-C(O)-C(CH;)-CH,], is present. For
Comparative Examples B, C, D, G, H, 1, and P, the total of [R+X-Y-C(O)-CH-
CH; )k + [R+-X-Y-C(0)-CT-CH;], + [CCl,-CH;]pis less than 70% by weight. For
Comparative Example E, R' is C4Ho, a shorter chain length than required in
Formula 1, 2, 3 or 4. For Comparative Example N, R'is CeH 1)1, a shorter chain

length than required in Formula 1, 2, 3 or 4.

Table 3 - Monomers used in Copolymerization

PCT/US2007/020530

Monomer* A B vDC| D E F | G H I

Formula 5 6 - 7 7 7 7 7 7
Example

2 19% 119% [39% | 19% 4%
3 7% 18% |50% |21% 4%
4 38% | 24% |30% Ci, 4% | 4%
S 48% 24% | 24% _ 4%
6 48% 24% 12% [ 12% 4%
7 24% ] 24% | 24% | 24% 4%
8 38% 38% | 9% 10% 4%
9 38% 38% 19% 4%
10 48% 24% [ 12% 12% 4%
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1l 38% 48% 10% | 4%
12 38% 38% 9% | 10% 4%
13 44% 31% 22% 4%
14 58% 29% 10% 4%
I5 48% 24% | 24% 4%
16 19% 67% 10% 4%
17 13% | 17% |40% *é:i";’%ﬁ/‘o‘ 4%
18 13% | 17% | 40% CwCn
26%
19 32% 42% 22% 4%
20 48% | 24% 24% 4%
2 3% |2a% | 12% | 12% 4%
22 70% 10% | 16% 4%
23 44% 31% 22% 4%
24 8% | 24% | 30% té:i’;ized 4%
25 32% | 32% 8% |8% |8% |8% _ 4%
26 58% 19% | 19% 4%
27 24% | 26% | 46% 4%
A 44% Cu 52% | 4%
B 48% 24% 24% 4%
C 64% 32% 4%
D 38% 29% 29% _ 4%
E 38% | 24% | 30% Cid% | 4%
F 64% 32% 4%
G 19% 48% 29% 4%
H 44% 52% 4%
I 44% 52% 4%
] 51% | 24% 21% 4%
K 38% | 38% 19% 4%
L 58% | 19% | 19% 4%
M 36% | 36% 25% 4%
N 13% |17% | 40% Syene Co | 4%
0o 48% | 24% 24% 4%
P 19% 29% 48% 4%
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* Monomer A - CF3(CF;)sCHzCHzOC(O)CHCHz
Monomer B - CF;(CF)sCH,CH,0C(0O)C(CH3)CH,

Monomer VDC - vinylidene chloride

Monomer D - stearyl methacrylate

Monomer E - stearyl acrylate

Monomer F - 2-ethylhexyl acrylate

Monomer G - 2-ethylhexyl methacrylate

Monomer H - alkyl methacrylate

Monomer I - a mixture of 1.6% poly(ethylene glycol) methacrylate having

an average of seven ethoxylates (7TEO methacrylate), 1.0%
hydroxyethyl methacrylate, 1.0% hydroxymethyl acrylamide,
and 0.4% dodecyl mercaptan.

Comparative Examples Q and R

For each of Comparative Example Q and Comparative Example R, the
procedure of Example 1 was employed, but using as the fluorochemical a
perfluoroalkylethyl acrylate mixture of the formula
F(CF,),CH,CH,OC(O)CHCH,, wherein a ranged from 4 to 12, and was
predominately 6, 8, and 10. The typical mixture was as follows: 27% to 37% of
a=06,28%to32%ofa=8,14% to 20% of a=10, 8% to 13% of a=12, and 3%
to 6% of a = 14, available from E. 1. du Pont de Nemours and Company,
Wilmington, DE. Thus for Comparative Examples Q and R, the group Ryis a
blend of C¢F3, CsF17, CioF21, C12F2s, CiaF20, which is outside of Formula 1, 2, 3
or 4. The monomers used are listed in Table 4 by weight percent of the
copolymer. The resulting copolymers were each applied using Test Method 1 to
nonwoven spunbonded meltblown spunbonded polypropylene SMS PP fabrics.
The treated fabrics were tested for water/alcohol repellency according to Test

method 2. The results are 1n Table 5.

-23-

PCT/US2007/020530



WO 2008/076161

PCT/US2007/020530

Table 4 - Monomers used in Copolymerization

Example No. | F(CF,),CH,CH,- | Stearyl methacrylate Vinylidene I*
OC(O)CHCH, chioride
Comparative- 19% 29%% 48% 4%
Q
Comparative- 59% 18% 18% 4%
R

*Monomer I was a mixture of 1.6% poly(ethylene glycol) methacrylate

having an average of seven ethoxylates (7EO methacrylate), 1.0% hydroxyethyl

5 methacrylate, 1.0% hydroxymethyl acrylamide, and 0.4% dodecyl mercaptan.

Table 5 - Water/Alcohol Repellency

Example | Repellency | Example Repellency | Example Repellency
2 8 17 6 Comparative- 2
E
3 18 5 Comparative- |
F
4 8 19 5 Comparative- 2
G
5 8 20 S Comparative- 2
H
6 8 21 5 Comparative-1 1
7 8 22 5 Comparative- 1
J
8 8 23 5 Comparative- 1
K
9 7 24 4 Comparative- 1
L
10 7 25 4 Comparative- 1
M
11 7 26 4 Comparative- 1
N
12 7 27 35 Comparative- ]
8]
13 6 Comparative- 3 Comparative- 0
A P
14 6 Comparative- 3 Comparative- 1
B Q
15 6 Comparative- 3 Comparative- 1
, C R
16 6 Comparative- 2 Untreated 2
D

In Table 5 Formula 1 is represented by Examples 1-19, 22-24, and 26-27.

Formula 2 is represented by Example 20. Formula 3 is represented by Example

21. Formula 4 is represented by Example 25. The data in Table 5 shows that very
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high repellency was obtained in Examples 1 to 23, and moderate repellency in
Examples 24 to 27. The Comparative Examples showed unacceptably low or no

repellency.
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CLAIMS

What is claimed is:

1. A method for treating fibrous substrates with a copolymer containing
a fluorinated acrylate or fluorinated methacrylate to provide water repellency and
alcohol repellency wherein the improvement comprises contacting the substrate
with a composition comprising repeating units in any sequence of Formula 1,
Formula 2, Formula 3, or Formula 4, followed by drying or curing without

heating, wherein
A. Formulalis

[R-X-Y-C(0)-CH-CH,)\—[RX-Y-C(0)-CT-CH,),-[CCl-CH,]p-[R'-Y-C(O)-
CZ-CH,),- Formula 1

wherein .

Rt is a straight or branched perfluoroalkyl group having 6 carbon atoms,
or a mixture thereof, which is optionally interrupted by at least one oxygen atom,

X is an organic divalent linking group having from about 1 to about 20
carbon atoms, optionally containing a triazole, oxygen, nitrogen, or sulfur, or a
combination thereof,

Y i1s O, S or N(R) wherein R is H or C, to Cy alkyl,

T is a straight or branched alkyl group having from about 1 to about 4
carbon atoms, or halide,

k is a positive integer,

a is a zero or positive integer,

b is a zero or positive integer,

p is zero or a positive integer, and _

Z is H, a straight, branched or cyclic alkyl group having from about 1 to
about 10 carbon atoms, or halide,

R'is H, CoHans1, CoHan.t, CmHam-CH(O)CH,, [CH,CH,O)R?,
[CH,CH(CH;)OliR?, [CoHanIN(R?),

n is from about 8 to about 40,

m is 1 to about 40,

each R%is independently H, CH,OH or C;Hy.,,
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s is 0 to about 40, and
i is 1 to about 200,
provided that
1) the repeating unit of [R~X-Y-C(O)-CH-CH; )i~ in Formula 1 is present
5 at a minimum of about 7% by weight, ‘
2) the total of repeating units [R-X-Y-C(0)-CH-CH;]« + [Re-X-Y-C(O)-
CT-CH,), + [CC1;-CH;] is present at a minimum of about 70% by weight,
and
3) the total of all repeating units, [Re-X-Y-C(O)-CH-CH; )« + [ReX-Y -
10 C(0)-CT-CH;), + [CCL-CH;)y + [R'-Y-C(O)~CZ-CH2]p + optional monomers,
is 100% by weight;

B. Formula2is

[RrX-Y-C(0)-C(CH;)-CH,},~{CCl,-CH,}s-[ CH3(CH;); CH(C;H;5)CH,-O-C(O)-
CH-CH,)4—[R'-Y-C(0)-CZ-CH,),-

15  wherein
Ry, X, Y,Z,R' a,b,and p are each as defined in Formula 1, and
q is a positive integer,
provided that
1) the repeating unit of -[R-X-Y-C(0)-C(CH;)-CH;],— in Formula 2 is
20 present at about 48% by weight,
2) the repeating unit -[CCl,-CH,]p- and the repeating unit
-[CH3(CH,) ;CH(C;Hs)CH,-0-C(0)-CH-CH,]— in Formula 2 are each
present at about 24% by weight, and
3) the total of all repeating unit, [R-X-Y-C(O)-C(CHj;)-CH,], + [CCl;-
25 CHj,)y + [CH3(CH,)3CH(C,H5)CH,-0-C(0)-CH-CH,), + [R'-Y-C(0)-CZ-
. CHy)p- is 100% by weight; '

C. Formula3is

[R-X-Y-C(0)-C(CH3)-CH.)u~[CCly-CHa)Jo-{ CH3(CH2) 17-O-C(0O)-C(CHa)-
CH,)q~[CH3(CH3) 17-0-C(0)-CH-CH,}-[R'-Y-C(0)-CZ-CH,],-

30  wherein

Ri, X, Y, Z, R, a, b, and p are each defined as in Formula 1,
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q 1s a positive integer, and
t is a positive intéger,
provided that
1) the repeating unit of -[RrX-Y-C(0O)-C(CH3)-CH;),— in Formula 3 is
5 present at about 48% by weight,
2) the repeating unit -[CCl,-CH;],-, is present at about 24% by weight,
3) the repeating unit —-[CH;(CH3) ;7-O-C(0)-C(CH;)-CH.]— and the
repeating unit —~[CH3(CH;) 17-O-C(O)-CH-CH;]— of Formula 3 are each
present at about 12% by weight, and
10 4) the total of all repeating units, [R~X-Y-C(O)-C(CHj;)-CH;], + [CCl;-
CH,)» + [CH3(CH) 17-O-C(0O)-C(CH3)-CH,]q + [CH3(CH;) 17-O-C(0)-CH-
CHg), + [R'-Y-C(0)-CZ-CH,),-, is 100% by weight; and

D. Formula4is
[R+-X-Y-C(0O)-CH-CH; i —[RX-Y-C(0)-C(CH3)-CH,],-[CH3(CH;) 17-O-C(0)-
15  C(CHj3)-CH;])—{CH;(CHz) 17-0-C(0)-CH-CH;],-[CH3(CH;);CH(C,Hs)CH,-O-
C(0)-CH-CH,),—~[CH3(CH2)3CH(C,Hs)CH,-0-C(0)-C(CH;)-CH,}\-[R'-Y-C(0)-
CZ-CH,),-

wherein
R, X,Y,ZandR' k, a, p are each defined as in Formula 1,
20 q is a positive integer,
t is a positive integer,
u is a positive integer, and
Vv is a positive integer,
provided that
25 1) the repeating unit [R-X-Y-C(O)-CH-CH;]x— and the repeating unit -[Ry-
X-Y-C(0)-C(CH;)-CH;],- in Formula 4 are each present at about 32% by
weight,
2) the repeating unit —-[CH3(CH,) 17-O-C(0O)-C(CH3)-CH;]q—, the repeating
unit —-{CH3(CH;) 7-O-C(0O)-CH-CH,]~, the repeating unit
30 —[CH3(CH,);CH(C,H;)CH,-O-C(0)-CH-CH;), —, and the repeating unit
—-[CH;(CH,);CH(C;Hs)CH,-0-C(0)-C(CHj3)-CH,), — of Formula 4 are each
present at about 8% by weight, and
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3) the total of all repeating units, [R¢-X-Y-C(O)-CH-CH,Jx + [Re-X-Y-
C(0)-C(CHj3)-CH,)a + [CH3(CH,) 17-0-C(0)-C(CH3)-CH,], + [CH3(CH,) 4,-O-
C(0)-CH-CH3), + [CH3(CH,);CH(C;Hs)CH,-0-C(0)-CH-CH;], + |
[CH3(CH;)3;CH(C,Hs)CH,-0-C(0O)-C(CH»)-CH,), + [R'-Y-C(O)—CZ-CH;],,-, is
100% by weight.

2. The method of claim 1 wherein the total of repeating units [ReX-
Y-C(0)-CH-CH, ]k + [RX-Y-C(0O)-CT-CH,], + [CCl;-CHj;]p is present at from
about 70% to 100% by weight of the copolymer.

3. The method of claim 1 wherein the substrate, after treating, is air

dried and cured at a temperature from about 15 °C to about 25 °C.

4, The method of claim 1 wherein Ry is a straight or branched C¢F)3-,
or wherein R¢is CF3(CF7)s-.
5. The method of claim 1 wherein k, a, b, p, g, t, u and v are each

independently from about S to about 2,000, or a mixture thereof.
6. The method of claim 1 wherein the composition is applied in the
presence of at least one of

A)an agent which provides a surface effect which is no iron, easy to
iron, shrinkage control, wrinkle free, permanent press, moisture control, softness,
strength, anti-slip, antistatic, anti-snag, anti-pill, stain repellency, stain release,
alcohol repellency, alcohol release, water repellency, alcohol repellency, odor
control, antimicrobial, or sun protection,

B)a surfactant, antioxidant, light fastness agent, color fastness agent,
water, pH adjuster, cross linker, wetting agent, extender, foaming agent,
processing aid, lubricant, blocked isocyanate, nonfluorinated and extenders, or

C) combinations thereof. e

7. The method of claim 1 wherein the composition of Formula 1
further comprises repeating units from optional monomers, said monomers
selected from the group consisting of vinyl acetate, vinyl stearate, alkyl vinyl
sulfone, styrene, vinyl benzoic acid, alkyl vinyl ether, maleic anhydride, vinyl
chloride, and other olefins.

8. The method of claim 1 wherein the composition is applied as an
aqueous dispersion or solution.

9, A substrate treated in accordance with the method of claim 1.
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10. The substrate of claim 9 which is woven, knit, or nonwoven fabric
made from polyolefin fibers selected from the group consisting of polyethylene,
polypropylene, and blends thereof, and wherein said nonwoven fabric is selected

from the group consisting of spunbonded, meltblown, and laminates containing

5 either spunbonded nonwoven or melt-blown nonwoven, or a combination thereof.
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B, AR

4) A ¥ A% 4 [R-X-Y-C(0)-C(Cly)~CH,], + [CCl,~CH.], +
~{CH, (CH,) ,,~0—C (0) =C (CH,) =CH,} ,+ [CH, (CH,) ,,~0—C (0) -CH-CH.] ,
+ [R'-Y-C(0)-CZ-CH,),- 4 & B H 100 T&Y%; JE

D. X4%

[R.~X-Y-C (0) ~CH-CH,] .- [R=X-Y~C (0) -C (CH,) -CH;] .- [CH; (CH)) ,,-0-
C (0) =C (CH;) —CH,) .~ [CH, (CH,) ,,~0~C (0) ~CH-CH,] .- [CH; (CH,) ,CH
(C,Hs) CH,~0~C (0) ~CH-CH,] ,~ [CH; (CH,) ,CH (C;H,) CH,~0—C (0) =C (CH,) -
" CH,] - [R'-Y-C (0) -CZ-CH,} ,-

10
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£ |

Riv X. Y. Z. #=R'. k., a. poAldeXN 1 AR X,

q AR,

1 A A,

u A EEY, FE

v A JE# 3,

MR EMZ

1) X 4 ¥E527IR-X-Y-C(0)-CH-CH,] .- F=F B £~ [R—X-V-
C(0)-C(CH) -CH)) - & A VAZY 32 T &Y N EALE,

) X 4% FL L4~ [CH (CHy) ,,-0-C (0) -C (CH,) —CH,] .~ EE #5T-
[CH, (CH,) ,-0-C (0) -CH-CH,) - . & & #% 5T -[CH, (CH,) ,CH (C.H))
CH,~0-C (0) -CH-CIL,) .~ F= & £ % 7T - [CH, (CH,) ;CH (C.H) CH,-0-
C(0)-C(CH) ~CH,}.- B A 8 EEY HWEAE, UK

3) ﬁfrﬁé‘iﬁim[m—x—v—c (0) -CH-CH,], + [R~X-Y-C(0)-C (CH,) -
CH,), + [CH,(CH,),,~0-C(0)-C (CH,)-CH,), + [CH,(CH,),,—0-
C(0)-CH-CH,), + [CH, (CH,) .CH (C,H;) CH,~0-C (0) -CH-CH,], +
[CH;(CH);CH(C He) CH,—0~C (0) —C (CH,) -Cll,}, + [R'-Y-C(0) -CZ-

- W BT H 100 2%,
i\ﬁﬁfl @#ﬂ&%igf%%ﬂéﬁﬁ/&

£tk

il BARAKRB R ERYA., EAIHAHALT, KiE < (FR) A%
BRES” ) T AT b B ER R T AL R BRLEE o 094 —F A

AXH, KRiE “FEEBE" MTAFTHISCEHISCHRAE,

AEROIERARA (TL) ABREARDRLEAELRLLR
AT TR B Rk R, MK FAE KA BB 0 B R 7 ik
EAKRORRF ET, ATELERE TN EANTF B,

AR R AT Rl , BAMGRIAMBRT A S FREBEGE
FBAE Tm, THNESMEREAHRFLFRNGEMTENR, RET
12 3 E AL Ak B e RS T T iR, MAFEEitkEitnsg

11
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$b, ek Ak, M. ABREMIEE. ERBAETERE TeATnX
ia], f'f«/\%“r*fi’xwfh’]’mm#’mﬂ&wﬁi’r e aEb, a3t Ab, ek
M, FE)EBE, HOMURE TN, AL Tn 9RET FREWL, N
BEREFHLETRT A ARXRY QXL SRR, SHREHE
Tg A= Tm EH15)FFLF.

f’f’i/a\% }}i«‘%‘t—*r% JL/mF (Tg) Xg,‘;\ (Tm)

BLMH -125¢C 137C
RAETH -73C 44C
R &M -13C 176C
BALHE -18C 200C
R R~6 52C 223C
Jek-66 50C 265C
B & (PET) 69C 270C
RRLMH 100C 240C

G4 LA J. Brandup. E. H. Immergut #) “Polymer Handbook™ %
INIEH 1 £ 193 R (Wiley-Interscience,.New York, 1975) . #t—% 4l
8 5T 0, F G. Odian #) “Principles of Polymerization” ( Wiley-
Interscience, New York, 1981, $ 29 £36 ®) ¥F.

AEX R FELLEM FAE Tg BERZBEAGREY, LERRA
HAERE LN AR UHFRERD

%TX&X,m?$i%¢%%%(W£)ﬁ%&%%%%@%ﬂl‘
K2 X IAX 4 QEAAFNELEL. REMAT CIEAM, st R
B, BEHRE. BE. XEZH. ALK L X2 RIFXN4 AL ENT
S E LI ATEAE RO EEIH.

N1A

[R,-X-Y~C (0) ~CH=CH,] ;- [R;=X-Y-C (0) -CT~CH,] .- [CC1,~CH.] o~ [R'-V-
€ (0) -CZ-CH,] ,-

P

12
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Re HAFikiRE Y —ARBRFHERROER 6 MEERTHAER LGS
R, REH 6 MR TFHAARIHGLRAIAGREY,
X Ak 4=k, &, B XA, REMNGALERL 1 £4 20
MR TF R LM iR A,
YAH0. SENR), P RAHHNAM, XERITKCE Gk,
THEEH 1 EHANBRETFHAGRIEBRA. A,
k 4 E &4,
a AR,
b AHRNELHK,
pARNELH, HE
ZHhH BAAH 1 E4 10 ARRTHEMA. LEASIRIA. XKL
4,
R' % H . CHuoi +  CoHa « CHWw—CH(O)CH, . [CHCH0)R"
[CH,CH (CH,) 0] R’. [C.Hu)NRY),
nA#y8 2440,
mA 1 £# 40,
R 2 H. CILOH 2K C.Hyn,
sH0£E440, #A
141 %% 200,
AR AR
1) X1 ¥PELLAR-X-Y-C)-CH-CH], - REV K TEEY HEA
£, |
) & A 2% 4 [R-X-Y-C(0)-CH-CH)]. + [R-X-Y-C(0)-CT-CH,l. +
[CCL,-CH,], 9B BAE VL T0EEY WHEARALE, AKX
3) M A € A %A [R-X-Y-C(0)-CH-CH,], + [R-X-Y-C(0)-CT-CH,]. +
[CC1,~CH,]» + [R'-Y=C (0) -CZ-CH,), #o LAFAT HC ATk BAKAHE B A
100%,
EX 1 2By, TELLARX-Y-CO)-CT-CH], AED T TEY
HEAL, FELAMBERMTHELETRS 100 €% Kk 7 EEY
F5 97 E&Y%, PRAHTEEY EHS0ERY 4LEN. £AX 1P, &

13
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4 % 7 [Re=X-Y-C (0) -CH-CH,], + [R—X-Y-C(0)-CT-CH,], + [CC1,-CH.), #9 %
EUE VLY 10 EEY HEALE. TARETE $T[RAX-Y-C(0) -CH-CH.].
+ [R=X-Y-C(0)-CT-CH.), + [CCl,~CH.), ERKPAFALEMFHLELY
70?%%£1m§%%%@m EASERIAANLY T0EES £4 90 FF
, B T0EEY 280 F 8%, X1 PHAETLE Lo LML CIER
$%%&zﬁl%§§%
X, 2 % [R—X-Y-C (0) -C (CH,) -=CH,] .- [CC1,-CH,] ;- [CH, (CH,) ;CH (CH;) CH,~0~
C (0) -CH-CH,] .~ [R'-Y-C (0) -CZ-CH,] -

HxF
Rie Xo Yo Z. R, a. bAmpRldeX 1 AFEL, F#FH
q A B,
MRFH A
1) R 2 PEHEA-[R-X-Y-C(0)-C(CH,) —CH,) .- ¥A%H 48 TE% ¥4 &
A,
) R 2PEELEA-[CCL-CH]. PELEA
 —[CH, (CHy) ,CH (C,Hs) CH,=0-C (0) —CHI-Cll,) = & B vA%Y 24 € &% 4%
B, VAR
) B A & A % A [R-X-Y-C(0)-C(CH)-CHJ], + [CC1,-CH,], +
[CH (CH,) ;CH (C;H) CH,~0~C (0) ~CH-CH,}, + [R'-Y-C(0) -CZ-CH.],- #%
BFH 100 &%,
AN3H
[Re-X-Y-C (0) —C (CH,) =CH,] .~ [CC1,~CH,] »— [CH, (CH,) ,,~0-C (0) =C (CH,) -
CH,] - [CH, (CH,) ,,~~0~C (0) -CH-CH,] .= [R'-Y-C (0) -CZ-CH,),-
B
R Xo Yo Z. R'. a. bAep o aldeX 1 BFE X,
q AHEAL, HA

t AR,

14
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AR AR

1)

X 3 PEELA-[R-X-Y-C(0)-C (CH;) -CH,) ,— ¥A%)H 48 T &% ¥4 &
A1,

) FEEA-[CCL-CH)\ vA#H 24 T &% HEHL£,

3) X 3 ¥EFHLEA-[CH (CH),,-0-C (0)-C(CH,) -CH,] - Fo& £ # 7T~
(CH, (CH,) ,-0-C (0)-CH-CH,] - 2 WA# 12 8% HYEHE, A

4 B A F A % A [R-X-Y-C(0)-C(CH)-CH,), + [CCL,~CH)), + -
[CH, (CH,) ,,-0-C (0) -C (CH,) =CH,), + [CH, (CH.) ,»—0-C (0) -CH-CH,], +
[R'-Y-C (0) -CZ-CH,] ,- ¥4 ¥ & H 100 £ &Y%,

N

[R~X-Y-C (0) -CH-CH,] .- [R=X-Y-C (0) -C (CH,) -CH,] .~ [CH; (CH,) 1,—0-C
(0) -C (CH,) =CH,] ,~ [CH, (CH,) ,,~0-C (0) ~CH~CH,] .~ [CH: (CH,) :CH (C,Hs)
CH,-0-C (0) -CH-CH,] .~ [CH; (CH,) ;CH (C;H;) CH,~0-C (0) -C (CH;) -CH,] .~
[R'-Y-C (0) -CZ-CH.] .-

o

Rf\

X. Y. Z. #=R'. k. a. p oAl 1 AT X,

q A EAHK,

t AR,

u b, A

v A B,
MREMH R

1)

2)

X 4 ¥ &5 %A [R-X-Y-C (0) -CH-CH,] - Fo & & ¥ 7L-[Ri-X-Y-
C(0)-C (CH) -CH,] .- B-A Ay 2 E&% HEHE,

X 4 ¥¥ 5 % 4-[CH (CH) ,-0-C(0)-C (CH) -CH,) -, EE &
~ [CHs (CIl) -0~C (0) ~CH-CH,] -, EH %7,

~ [CH, (CH,) sCH (C:Hs) CH,~0-C (0) —-CH-CH,) -, FoE H £ T

~ [CH, (CH,) sCH (C:Hs) CH,~0-C (0) —=C (CH,) -CH,) - & B vA%H 8 TBY% ¥
AL, AR

15
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3)  FiA € 4% [R-X-Y-C(0) -CH-CH,}, + [R~X-Y-C(0)-C (CH,) -CH.],
+ [CH, (CH,) ,-0-C (0) —C (CH,) —CH,], + [CH, (CH,) ,,-0-C (0) -CH-CH,]
+ [CH, (CH,) ,CH (C.Hs) CH,~0-C (0) -CH-CH,), + [CH, (CH,) ;,CH (C;H;) CH,-
0-C (0) -C (CH,) =CH,), + [R'-Y-C(0)-CZ-CH,],- 49 ¥ & 4 100 E&EY%.
AEX 124005 —ANF, RRBEAFREE S —ARETFRERGER 6
AEBFHARRTENLALE, EH 6 NMEATFHERXIENLR
AR, R BARE A HEER L4 CFo, LRSS, R RREA
CF, (CF)) s,
AX1Z4%F, FAik. a. bop.q. t.ufev SARINA 1 EY
10,000, BALIL S £ 2000, KT RA,
AX 1 E 49, 2iEeid Al X EH QLA XEXITRKEK
. ORA. BHA. B, Bt REBLA. BB, ABUERA,
BEE, DASA. EERA. AATNMEE#HosBk RITK.
X1 EZ4PHAEAYHEFAH0. SHANR), HAFRAHKNCEC
22
4o F X AL, Bidf (FL) ARKREBLERKEEECERORER
BB &R FALAF RS,
AFALRATHXN | AERMWOAUTHXFERYAVNEET S
Pk JR 69 AR
(a) #7% £ 100% 49X 5, REMNKREY

Ri=X-Y-C (0) -CH=CH, E
*
Riv XA Y 4o EXK 1 AN
(b) £ 0% £ 93% 69X 6, KENREM:

R=X-Y-C (0) -CT=CH, 6

%4

16
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Rev Xo YA T4 EXK 1 AR X
() #50% £%593% tHih—R TH;
(d) #H0% £4930% 49X 7, REeMNeRESM:

R'-Y-C (0) -CZ-CH, X7

HF
Y. R A Z A4 LXK 1B, =

(6) # 0% £# 93% ¢gMiinEit ik, BX | HERYTELIETH
P, FRAELLAITER 100% 44X 5 XS HX 6 ehiRddh;
XS H5Rm_ATHGRESN, NS HEXNTHRSY, NS5 HiFik
BRGRAY:, XS HEX 6. X 7. BRI ATk AR FAEAT
AEwRAY, XS5E5X 6. X 7. B_RTHFMEL LK F IR
ZERAY, REXNS. X 6. X 7. B THRIELLIRG
Bbd, st FAETUEREY, A ELELANEEE LA

iX 100%.
RAFALATHN 2 AR RYESUTIHXATFARM YN EET D
bl 4k IR 44 4K

(a) #948% &9 8

Rf—X-Y_C (0) -C (CH}) =CH2 i\ 8

o
Riv XAV 40 EXK 1 AAEX;

(b) £9 24% &94m—8 TiF;

(c) #524% tHAMWER 2-T A T8, UA

(d) % 4% 94 L XK T,

AFALAFHX 3 AERVESUTHXTEENEMHEEE S
Pk R 64 4K

(a) %9 48% &4 8

17
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Re=X-Y-C (0) —C (CH;) =CH, X, 8

oy
Rie XA Y 40 ELK 1 AFE XL

(b) %9 24% #91m =R TH;

(c) %9 12% &4 F X R M BRAZAY 2 B8R

(d) %5 12% &) AMBRAEASILEE, AR

(6) #44% #94e LA XX T,

AFREAFHX 4 HARDOUSUTIHIHXTERY VN EETT S
b IR 69 24K

(a) #32% 4 LR K S, REAIGRAY,

(b) %4 32% #4 LA XX 8, HeMNe)iRty,

(c) %9 8% &4 F A& /& M BLAE A AL B8,

(d) %9 8% w4 b BRAE A AR B8,

(e) #48% AR - LA TBR,

(f) #98% Y FA AWM 2-CATE, A=

(8) #94% e LEXHX T, RENGREDY.

AXS XS P, RIRLEAEH 6 MR T A L2 FILA,
REMeyRbd, BREAEERELHE CFo-, REMNGRESY, KA
CF, (CF) .. ERMFARARKAMHKX S 9% H)A:

CF, (CF,) 5.CH,CH,=0C (0) =CH=CH,,

C¢F.,.CH,CH,~0C (0) -CH=CH,,

CsF1,-R*-SC (0) —CH=CH,,

C.F\,-R*-0C (0) -CH=CH,,

CsF1,-80,-N (R") =R*-0C (0) -CH=CH;,

CsF1,—CO-N (R") —=R*-0C (0) -CH=CH,,

CsF1,—CH,CH (OR®) CH-0C (0) ~CH=CH,,

CsF1:-R’-S0,-N (R") -0C (0) ~CH=CH,,

C.F,,~R*-0-CON (R") -R*~0C (0) ~CH=CH,,

18
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(4

B #E13/23m

o

s

%4

R'H H 3 C-Cott ik

R'4 C-C A5, #A

R4 H & C-C.Btik.
ERFAREPGEN 6 69 FEH) 4.
CF, (CF,) ;-CH,CH,~0C (0) —C (CH,) =CH,,
C¢F,15-CH,CH,—0C (0) ~C (CH,) =CH,,
CsF1=R*-SC (0) ~C (CH,) =CH,,
CsF1,=R*-0C (0) —C (CH,) =CH,,
CsF.,=S0,-N (R') =R*-0C (0) -C (CH,) =CH,,
C,F.,,—CO-N (R") -R*-0C (0) -C (CH,) =CH,,
C¢F.,—CH,CH (OR®) CH-0C (0) —C (CH,) =CH,,
C¢F.~R*-S0,-N (R") -0C (0) ~C (CH,) =CH,.

C(.FH_RZ"O"CON (Rl) ’RZ’OC (O) —C (CHg) =CH2_

R'y H 3 C-Cott ik,

R'A C=Co a ik, AR

R4 H & C-C.BLA.
ERTFARKPGN 8 69K A

CF, (CF,) s-CH,CH,~0C (0) —C (CH,) =CH,,
C¢F,-CH,CH,-0C (0) ~C (CH,) =CH;,
CeFy,—R*-SC (0) ~C (CH,) =CH,,
C,F,,-R*-0C (0) =C (CH,) =CH,,
CF1,-S0,-N (R") -R*~0C (0) —C (CH,) =CH;,
C:F.,;—CO-N (R") -R*-0C (0) -C (CH,) =CH,,
C¢F.,—CH,CH (OR®) CH-0C (0) -C (CH,) =CH,,
C:F-R*-80,-N (R") -0C (0) —C (CH,) =CH,,

C.F1,—R’-0-CON (R") -R*-0C (0) -C (CH,) =CH,,

R] 7@ H «‘;X Cl"CA }}‘ﬂg:

19
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R C-Co BALE; AR

R' 4 H 3% C-C.BbIK,

ERTFAEAFT EFHX T RN (FR) AHKRELKRLE (F
B RmERLEAR, LFARRANES 8 E 40 MRR T AR L.
REMeyRsd, (FTH) AKBKARFHRLGREACS 8 £ 20 MR
F. (FR) AHBIAR (A4RIHE) EHHERMRET (FX) AH
BUR KBS, LA tbFA, 2-CATHE, BA FRA A4ER, &
A, RAASA. ke FHIA AR 2-CATE. AFRAHREBAE
B A Ag A B8

EAFRERAFTEPHX T GELTERML (FR) RIFELEELKRE
BlE3E N-ZFH (FA) AHRE. (FRA) ANKRAKE. WAL (F
£) AHEEE. (FR) AMMEKERE. REBREIEAE. FTAAKK
AR ERE. AHBE. ARG, LF, N-BTFTRLKLH AR
AT N-ZFAAHBER AT RATARGRE. (FRA) ANBRAK
BEEA 2 £ 4 AHKETFERNeAMK, HFEESHRHR -4 L8
Fo PR EHEE -2 A TE. REA (TA) AKKREBLER 2 £ 4 MR
FRBANELESE, LS 1 2 12 ARMHEAESTF, Riz 4 £ 10
AR EAE ST, HARKL 6 ESANAHELEST.

TRF4EX 1 AR LT AEW ATk L84 LB THHER.
RSP ZIHES. A THEM, K. THAXRTHR. WA CHASR. §
K BAET. R, ARECTHIE,

ThEASH —FR S FREERF QA IBERRAKFRKX 5. 6 Fo/XK 8
BEAMN (FRA) ABMERSY (AEEHAT) 5ELSRMAAGHEEE
HREEHOEINLRERE, AERHFATAKATHAXNL 2. IK4HA
W (FA) AEEEEY, REARGHHRE ISR EN
EERARBA, EH—HXEHAEEWA A VSR RAK T I L
PREREERNFREAF O RAERY., A fdRIARHN, FAKEREA
E4 20CE% 10C., BAOREINLAFMAESH 2, 0-1BA= Q-BREAHRIK)
ZHBRER 2, 2-BAS (FTAK) ZHERHE, XEIFZNALARVALO”
£ f E.I. du Pont de Nemours and Company (Wilmington, Delaware) .
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B iE e TR R R RAEEEASF) 64 F B H + AR, KK AN G ETF AT
GiE R FHIEXN 1. 2 \3&4#%%%ﬁM@Wb%W&%% AER, FA
FTAR., 8., LHBTE. ARTNGRESY. HiEWAKH. HHR
BA, ABMHAKRELRATEAMERE, BiLRES BTEREY, &
ARk At ) doE 4t it AT, BIEKKREER, NERGEER, Ak
BHEAFLAR. REFHAHNL, 2. IR AGHEMA (FR) AHKREEHL
4.

RERKHBEX 1. 2. 3 X 4 FFARML (FRA) AFRERAR
¥, Rt—FrKIEMTEN T, AREN R A ER TREEM B AR L
W e BEFaBR) (T XARA HMER ) . BAHAFS—FLE, GRS
HAE ) A B E MR S F KR TR R H R (BiEARL) R F A4
REOEARAR oot ALY T TR B &, KL X LK RSEA IR, A
B R A2 E RS MR A B B B R MA MALE4 (VOC) AKX e P, 767
AR EHRAEMANL 2. IR4ARNL (FL) AMNBREEE RS
#BAR (R A FK) REB (HoRERRAKUINAIER ) .

BALPGREAF T, B34 1. 2. 3 X 4 R (FH) A
M BB 3 AN R R R A AR AR R R R & 4 L ARARBME R A e B it S
ﬁ%gﬁbﬁ%%%& P8 Pl S S CLELLECE Y-

TR AT EN F AN 1. 2. 3 K 4 By (FR) ABRESE
%%A&&\&w&@MQ%& Sk ik R AR ARAR Sy, FEH
QiE0) Bt ik, A, B, JBIER. CRHE. Rar. BIK. AT, S
B, B, DRABREMG TS E K. Thﬂl 2. 3 X 4 hRA
(FR) AHBEERDOIRARS A MELRKRL, XFELELCHE
i 69 LR M) B IE R R AT AL I A 4B 456 B AT iR AR .

o AT M Aty L0 5 QAT R IFH AR B A KGO L BRI REEAMN, K
BE D KA TP ) XA TR A — AR R R WER AL EAETRAAK
B A R A Y, AR EHKEw LA, HAK., KB,
Wtk WAEM., KodEdl, FHRM, BE. K. BHEK. Bat
M. BFALER, FFM. EFM. JEBRM. BBEIM. JEKM., JEBRM. Rokiz
). RAA K. aRM, STTHEEM., AREMNG K, TEERKLAY
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FRAYZAT. ZERFIN, F—AF R % AP KA IR RAETEA M B TR
Bl BFELEIERA LRI IZERTF.

AT AR E S e AL IR R ORI ) — A A A AR AR, ek
EEMA . pH AP A RBEAH . IEH . HEAH . ARRFBHIERA
R it HiRind), 2EMAREMNNCEPEFLAGENRA. MBEFA
@EMF . EEFADEMRA. RAHFBmBEROTHER. LERWT G
EH QI A TR AAR . BER. BFEFNF. @FRLERM LR
SRR,

ALAAAAK 1. 2. 3 R 4 5L (FH) AHBRESERYIER K
RN iR B UR T AR &, FFEEM A A IR T RABEFT
RO RLE. RAENHLARATEAREEZ TS 100pg/s £4
10, 000pg/g HHAF. REERLEH 1, 000us/gs £494,000ug/g.

AL ik He, A6 R LA P IR 6L A 3F B3 AR 40 A4 vA R 3 A B
A b EATL K I AFRASMB S W) FHH 2004 £ 9 A T BRI
# Bl AR LB PF 60/607,612 (CH2996) F= 2005 4 7 Al 6 B R ¢4
£EZ5) % 11/175680 (CH3048) - agARss,

AKPLQIERMALAHGFTEEAX 1. 2. 3 X 4 e9R4L (F&)
AL BE S R SR R B K. SE R ROIEFLTER. A
RS R K OIFRELY . HELYPERELZYRLCH LY. BiRik
#, AFALAFEFHXNL 2. IRIHAL (FE) ASREEERYE
B R BAE T ARG IE KA B BF MR LRIERY . HPARY. Fodf
iR, AEZOEBRERAHERRAE. RUBARIKE ML RESM
)BT, b L EIFOS S, AR EASR BTG LRY. KEAPALE
AFRABCHRRCHRY, FERERNTFTRAKFERERHAR O F
Wit Ry, EREFMHED GG HAY. BAAUR O4F—KR R
M EERK, IEREMHHEAAISLTF “BEncyclopedia of Textile
Finishing” ( Rouette , Hans-Karl , 2001 , Springer - Verlag ,
ISBN: 3540654909 ) . sbEIFLEMAA T EARIEHLHETRE, At
LR B R E TR F A LA, JFREMAR A I E) SR AL,
FEbh, RELAHKBEFTERBOFERERGELAD K, mAEE, A
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FAERFEFHRL 2. IR4HRMKL (FR) AFREELRYERIAS
BARTT ) 1 A7 4L 32 64 BURARAE 2 ARG JE KM A IE B 1

AFREAGFEFAORL (FR) ABREBEXRVASHTATE
R E TR X B D ey R RR ARG IE KA lEBT ., RFUFH
BARRFHKOHFE, AFARANFEFHRA (FR) AHKRELR
Y e 18 ) L4540 6 NBER T e sa st AR, Ml RAAK &S
FRABET, MTHMEFOEN (FL) AKKREATR T 269168
M FIE KM,

MIXF &

DAREN 2

KRR GRif) FiEEAAAILRIZILER o) £ K o ka2
FrixeRdp, B 1. 2. 3K 4 9fL (FRA) AKREERMAENS D
Kimberly-Clark (Roswell, GA) #li269RME 76 £ /FF KNG F-15"5%-
LB A (SMS PP) kit b, MG, KRG NFHAEL. KA
T LATRRRF % 2 RN A LA HIE KM FIEET M,

MIRF E 2 - JBEKM/IEE M

AL KM /B BE M MK ik IST 80.6-92 FAF M &4 INDA ARAM KK
M) P AL IR A K (G FE KM /IEBE M, AT I M KA AT AL 3R 6 BRI T e KR
WHEMGIKIRSY. W BEATRRORAGKEREHE TAKL, B
A& &R,

FE AR RIRAR G BT T AL P,

& 1. 3EKM/AE 85 MR KR AR

1B KM F R R A% AR AR %
Y5 7 85 HABK

0 0 100

1 10 990

2 20 80

3 30 70

4 40 60

5 50 50

6 60 40

7 70 30
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80 20
90 10
10 100 0

B @mmXaA | BFAREMEARKE. wRE 5 SHEARLRER
WBE RSB (AR L EIEIRGES) , RARKRK 2 T ERK,
F MR 3 FE MK, LR B G e KRR T, BEMRIR
BN (R E B RER GRS ) . RIRLE R A RRBNIR G RIK AR
RE%5. ARG RAEKEALRE,

e 1)

Mk B8R, 3T M1 QA S AR, FTRIO R A RS A
RIMABANRIHEEHETILE, RIIEFIEY, TERANGHANLER S
¥ AXRFR, HE3HIF A Sigma-Aldrich (St. Louis, MO) .

%364 1

JEHE MR, R4 200 £EBFK. 4.0 £4F A Mazer Chemicals,
Inc. (Gurnee, Illinois) #) Mazer MAPEG 600MS R I tt 2k —BFF5. 6.0 /L
42 4 BE. 1. du Pont de Nemours and Company ( Wilmington, DE) #9
AVITEX £ @EMA. 7.1 £4%FAh E. 1. du Pont de Nemours and Company
(VWilmington, DE) # CF,(CF,) CH,CH,0C(0)CHCH,. 7.1 £4F A E. 1. du
Pont de Nemours and Company ( Wilmington, DE ) # CF,(CF) CH,CH,-
0C(0)C(CH)CH,. 1.0 #AEAH X T ¥RV * 4% BLEMMER 350 45 & NOF-
America (White Plains, NY) t9BA 3 8 NTCEAANE (=8 ) Fik
B ELES (8E0-MA) . 7.1 %4% A Sigma-Aldrich (Milwaukee, WI) #9F &
A M BAAE SR BS. 1.0 f7F & Sigma-Aldrich (Milwaukee, WI) #9& T A A
WeBLAE. 0.50 %728 Sigma-Aldrich (Milwaukee, WI) &4 FRAMBAET
Bs. 0.25 %4% B Sigma-Aldrich (Milwaukee, WI) #9+=#iB%. 10.0 £4F
A Sigma-Aldrich (Milwaukee, WI) #9T —BF. A 0.10 U4 A Sigma-
Aldrich (Milwaukee, WI) # B, FRE RS MAME 55C, #FH
AL R T JALT R, ERFANA, AERFHOGILaER.
Pk e A BB RAE. ABRE. REXMHEMB AR 500mL &
FRF, FFi RAE, FELAE 170rpm FHFE, HBEMKEL 30CATH,
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PR ®) RS &, A HAeN 14.3 £.7FH Sigma-Aldrich (Milwaukee,
W1) 644K M (VDC) #= 10.0 %5 & FK, FARERriti 15 249,
15 485, e 0.50 % VAZO-S0 3| K #149 10.0 £XBFKRKER., REE
30 4P, SRR YARE SO0C, WFHRERE SOCTFHM 8 DB,
REABRRASHNETR, BEXNE LR, BiLELZLRI @FMY,
BBEA 13.288% B4 3.2 EE% RHILRLEERY.

AIEN K TR 1, AAAERYAELG R IER-GHRANRY (SMS
PP) . AR T2 THENERYIBIKRGE, AERYLERFKREE
25 1200 A/ AR RAEE. R T o LA S & o) RALE R IR U,
Brid 2 5LiaiL 6,4 0. 15 £ 8% 758 E. I.du Pont de Nemours and Company
(Wilmington, DE) 44 ZELEC TY T AZ4E 474 0.6% /F A Sigma-Aldrich
(Milwaukee, WI) #9.ET.B5. 7230560 4o kAR iR 415 o) Rtk R ILR
(BREIRBA AL 140%) B, EFTEIERE SMS PP BRY AT, KRB
b FRAELL, AERWILE 140C, FEEZRE TR I 0. LE
E{LE, 184 “#E” . FAMXFE 2, MAFRE SMS PP Lapt9ie
KM AIEBEM, BRTTFALY.

A2
34 AT EBETRF/E4k | 140 CTRF/ B
1 8 9
F AL BT 2 2

A2 PHHMBER T, REARYFTEARERE TR T SMS PP Jk4rig
R EARAE T ARG IE KM AEBE M, XAREERAGERTFHRAS,

Rl 2 F 2T AobbiK AL A Z P

stF L5 2 227 Fotbdi a6 A EP FHE—A, EAK I izt
B EFT I B K, FERAERSG 1 FeiFE, ReEGAER
B, AN FTEL SAEF O FHES 2 E 2 AFARKTEAEGALP
By A6 R B AE RiE G A5 IER- S R A (SMS PP) Ldp b, ARIEMK
ik 1, MAPTLERYGIEKM/IEEEM, $RTTFTRS P,
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Pk ZAAGIRB® T RAEX 1. 2. 3 X 4 LANERMHALSY, HEAR
BAEIREEE B HEF M, sFFreiiE%4 AL F. JL KL LM F= 0, RA
JEE 5 %7 [Re-X-Y-C (0) ~CH-CH,] « 3~ [Ri=X-Y-C (0) -C (CH) —CH.].. #-Frtdk
s B. C. D. G, H. 1 # P, [R~X-Y-C(0)-CH-CH,], + [Ri—X-Y-C(0)-
CT-CH,], + [CCl-CH.], ¥&F 70 £&%. *t-Fres k444 E, R'A CH,
AL X 1. 2. 3R 4 FHAEWEL, sHFERERS N, R'A CH,y, H
kX 1. 2. 3RAFATEH I,

A3 - ATHARRE T 624K

24k« A B | vbC | D E F G H I
15 5 6 - 7 7 7 7 7 7
% 345

2 19% | 19% | 39% | 19% 4%
3 7% 18% | S0% | 21% 4%
4 38% | 24% | 30% Cn 4% 4%
5 48% 24% | 24% 4%
6 48% 24% 12% | 12% 4%
7 24% | 24% | 24% | 24% 4%
8 38% 38% | 9% 10% 4%
9 38% 38% | 19% 4%
10 48% 24% | 12% 12% 4%
11 38% 48% 10% 4%
12 38% 38% 9% 10% 4%
13 44% 31% 22% 4%
14 58Y% 29% 10% 4%
15 48% 24% 24% 4%
16 19% 67% 10% 4%
17 13% [ 17% | 40% X409 Ciy 26% 4%
18 13% | 17% | 40% Cio=Cau L4 26% | 4%
19 32% 42% 22% 4%
20 48% | 24% 24% _ 4%
21 48% | 24% | 12% | 12% 4%
22 70% 10% | 16% 4%
23 44% 31% 22% 4%
24 38% | 24% | 30% F &k Cio 4% 4%
25 32% | 32% 8% | 8% 8% 8% 4%
26 58% 19% | 19% 4%
27 24% | 26% | 46% : 4%
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A 44% Cia 52% 4%
B 48% 24% 24% 4%
C 64% 32% 4%
D 38% 29% 29% 4%
E 38% {24% | 30% Co 4% 4%
F 64% 32% 4%
G 19% 48% 29% 4%
H 44% S2% 4%
1 44% 52% 4%
J S1% | 24% ' 21% 4%
K 38% | 38% 19% 4%
L 58% 1 19% | 19% 4%
M 36% | 36% 25% 4%
N 13% | 17% | 40% AR Co 26% 4%
0 48% | 24% 24% 4%
P 19% 29% 48% 4%

L ﬁﬁ‘ A - CF\ (CF:) sCHzCHzOC (0) CHCH2

#45 B - CF: (CF) sCH,CH,0C (0) C (CHy) CH,
BARVDC - A=A LK
HARD - TR M SRR A A

$ 4K E - R EBARAS A B
BAKF - RAMNEL2-T A TEE
BARG - FTAAHMK21-LHATE
BARH - AR BITAS

21 - 1.6% BAFHEATEREAMHHR (L_BF) FEAAMHKE (TE0 FAR
HEEAE ) . 1.0% PRAAMBRELTE. 1.0% 29AAKEBES 0. 4% + sB569 R4

#.

pik £EH QA= R

ATF AR F V) Q Aok TG R FHOE—A, RAKH®H 1| 67
%, 42,248 X, F(CF,),CH,CH,0C (0) CHCH, &4 /& 4 B A FUA 2L B iAWtk A
LA, P aE4E 12HRER, FELEEH 6. 8 A 10, £
27% £ 37% #9a = 6, 28% £ 32% éha = 8, 14% £ 20% #) a

e T
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W R22/230

=10, 8% £ 13% 69 a = 12, 38 3% % 6% 44 a = 14, /4. E 1. du
Pont de Nemours and Company (Wilmington, DE) . BEb, *FFrbik Kk
4§'J Q %U R *‘i’%’ )_%m Rf%] C6F13\ CBFI'I\ CIOFZI‘ CIZFZS\ CI4F29 éﬁ‘;}\'\/‘&dha ﬁ:.Z:

EX 12,

IR A4 XA, REREESELRMOEZT TSI TR 4

P AERMETE 1, SRS ATFERYERN I FREGR-BR-GHEA
¥ SMS PP 4r4p b, RIBRIRF % 2 R A AT B R GIE KM /JEBF I, 4

RTFHRSF.

A4 - ATARREFehEIK

=R T | I+

%5@9" %}% F (CF,) ,CH.CH~0C (0) CHCH, ‘?Eﬁkﬁ&&ﬂ‘é‘&ﬁ%
P8k 5% 36 4] -Q 19% 29% 48% 4%
HLAR 5k 3645 -R 59% 18% 18% 4%

v BRI A 1L 6% EHFHEANCERAHE (L8 ) FPHAAMKE (70 FEAA
MEREE) . 1. 0% FAAMBMBLLE. 1. 0% ATFAAHBER 0. 4% + 28860 RE

#.

&S - JEKM/IEBEM

ki) | HEFM &3 5) HF M 5 34 HefF g
2. 8 17 6 L% 5k 3645 -E 2
3 8 18 5 Yo AR 5k 2645) -F 2
4 8 19 5 YodR 5K A4 -6 2
5 8 20 5 YAk 5 3645 -H 2
6 8 21 5 P Ak -1 1
7 8 22 5 Podk RAEH]-] ]
8 8 23 5 podg 5K 1
9 7 24 4 i 2% 364 -L 1
10 7 25 4 YL AR 3 3645 -M 1
11 7 26 4 Pedg 2 3640 -N 1
12 7 27 3.5 ik e 4)-0 1
13 6 i 3k 2EH)-A 3 podsk 52 5645 -P 0
14 6 ik % 36 4)-B 3 Podk 2364 -Q 1
15 6 iz K 364 -C 3 PuAZ 3364 -R 1
16 6 P4 5k 366)-D 2 A 4L e 2
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BASE, X 1wEHhs1E19, 22224, =26 227 kKA. X2
b RS 20 KA., X3 mEAES 2 KRE, XN40EHR) 25K, K5 F
MBS T, EEAALE VB FRETETSOHFM, RAEZKY 24 £
27 PHEBTISEEGMFM. WA FAG) DT E AT HELORIER LR
FH M.
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